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I. EXECUTIVE SUMMARY

The purpose of this study is twofold. The first objective was to compare the
cost of building a 100-year channel along Camelback Road from Litchfield Road
to the Agua Fria River versus the Colter Channel alignment (i mile north of
Camelback Road) that was previously designed for the Maricopa County
Department of Transportation (MCDOT) and the Flood Control District of
Maricopa County (FCDMC). The second objective was to analyze a 5-year interim
channel design that will provide a 100-year level of protection in the future
condition when the Colter channel is in place and the entire watershed for the
1/4 mile between Colter Channel and Camelback Road is fully developed. This
channel is referred to as the 5-year interim channel because it will provide a
5-year level of protection in the interim time after the Colter Channel is
constructed and before the watershed is developed. The level of protection is
assumed to increase in the future because of the County requirement that any
new development will provide stormwater retention for the 100-year runoff.

The following is a summary of the cost estimates. The estimate for the 100-
year Camelback Channel does not include any costs associated with the
undesirable safety, aesthetic and maintenance issues related to locating a
major drainage channel along a high volume road of regional significance, such .
as, Camelback Road. These issues are difficult to place a value on;

especially public safety. With this in mind, it is clear that a thorough
evaluation of the alternatives requires consideration of a number of issues
beyond just costs.

Channel Alternative Cost Estimate

100-YEAR CAMELBACK CHANNEL $4,060,000
(Without Colter Channel)

100-YEAR COLTER CHANNEL $3,113,900
(Developed Previously for MCDOT
and FCDMC)

5-YEAR INTERIM CAMELBACK CHANNEL $ 739,800
(With Colter Channel in Place)

It should be noted that these costs are not directly comparable because the
two 100-year channel designs were based on somewhat different design criteria.
The following paragraphs describe the differences in the design assumptions:




Freeboard requirements differ for each alternative. The Colter Channel
was designed with a minimum freeboard of 1 foot and also with extra
capacity (in addition to the one foot of freeboard) to convey the
increased runoff that will result from future development in the
contributing drainage area. This extra capacity is being provided so
that the property owners will not have to provide stormwater retention
when they develop their property. In return, the property owners are
donating right of way for the construction of the Colter Channel. The
100-year Camelback Channel has no freeboard. The channel is only
required to keep one travel lane dry on the north side of the future
Camelback Road during the 100-year storm event. There is no allowance
for increased flows from future development. Freeboard for the 5-year
interim design is a minimum of 0.5 feet within the channel. The
freeboard requirements for the two Camelback Channel alternatives were
given by MCDOT.

The cost estimate for the 100-year Colter Channel includes bridges

at Dysart Road and at E1 Mirage Road, as requested by MCDOT. The 100-
year Camelback Channel design incorporates box culverts at these roadway
crossings (MCDOT requested the use of culverts because of the close
proximity to the major intersections on Camelback Road). The bridge
costs are higher than the culvert costs.

Fence costs are included for the Colter Channel design as required by
FCDMC. Fence costs are also included in the 100-year Camelback Channel
design on the north side of the channel and guardrail is included along
the south side (adjacent to Camelback Road) in certain areas as needed
to meet clear zone requirements.

Channel geometry and associated excavation costs are also different for
each alternative. The Colter Channel has 6:1 side slopes on both sides
and a larger bottom width to provide a greater conveyance capacity that
allows future development to occur without providing stormwater
retention (see item 1). The Camelback Channel has a 4:1 side slope on
the north side and a 6:1 side slope on the south side adjacent to
Camelback Road. The Camelback Channel was designed with a minimum
channel bottom that does not provide any extra capacity for future
development. In addition, the Colter Channel alignment is longer than
the Camelback Channel alignment.

Driveway crossings are a significant cost factor. In the case of Colter
Channel there are no existing driveways for which culverts are required.
The Camelback Channel, on the other hand, requires numerous culverts to

provide access for existing driveways.
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Both the 100-year Colter Channel and 100-year Camelback Channel designs
incorporate a concrete valley gutter from E1 Mirage Road to the outfall
in the Agua Fria River. However, due to the location of the outfall,
the Camelback Channel has a considerably shorter length of valley
gutter.

Right of way costs for each channel location are significantly different
because of the higher cost associated with obtaining right of way along
Camelback Road versus the Colter alignment and, as described above, much
of the right of way for the Colter Channel will be donated. The
Camelback Channel alignment requires the acquisition of the existing
Tierra Buena subdivision lots and residences north of Camelback Road.

The following tables provide an item by item comparison of the cost for each
channel design. Severance damages are included in the right of way costs for
the 100-year Camelback Channel, 100-year Colter Channel, and the 5-year
interim Camelback Channel designs to provide driveway crossings for future
access.
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COST COMPARISONS OF

100-YEAR CAMELBACK CHANNEL (WITHOUT COLTER CHANNEL)

VS.

100-YEAR COLTER CHANNEL

COST COMPARISONS

Description

Camelback Channel
(100-Year Without
Colter Channel)

Colter Channel
100-Year 1

Channel Excavation 262,680 C.Y. 284,310 C.Y.
$394,000 $426,500

Grouted Riprap 2,540 C.Y. 370 C.Y.
$127,000 $18,500

Drop Structures 9 Total 5 Total
$150,100 $192,800

Guardrail & Fence $125,200 $165,000

(Camelback)

Wire Fence (Colter)

Access/Maintenance Roads/ $60,300 $364,000

Bridge Approaches

Valley Gutter $101,500 $170,000

Side Weir Inflow Spillways Assume Same as Colter $83,900
$83,000

E1 Mirage Road & Dysart $247,500 $770,000

Road Crossings

Camelback - Box Culverts

Colter - Bridges

Driveway Crossings & $563,100 (Airline Canal Only)

Airline Canal $44,000

Embankment Spillways 20 Each 8 Each
$30,000 $12,000

20% Contingencies - $389,300 $302,200

(Camelback)

Miscellaneous2 - (Colter)

Mobilization & Permits $65,000 $65,000

Right of Way $1,724,000 $500,0003

(Including Severance

Damages)

TOTAL COST $4,060,000* $3,113,900%

Colter Channel Cost Estimates and Design Plans were compiled by CRSS,

Inc. for FCDMC.

Cost Estimates for Colter Channel are final bid estimates with no cost

for contingencies.

Some of the right of way for Colter Channel will be donated and in
return the County will upsize the capacity of the channel to allow the
doner’s to develop without providing stormwater retention.

Does not include landscaping costs.

$3,853,200.

4
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COST COMPARISONS OF

100-YEAR CAMELBACK CHANNEL (WITHOUT COLTER CHANNEL)

VS.

5-YEAR INTERIM CAMELBACK CHANNEL (WITH COLTER CHANNEL IN PLACE)

COST COMPARISONS

Description 100-Year Camelback 5-Year Interim
Channel Design Camelback Channel
(Without Colter Design
Channel) (With Colter Channel)
Channel Excavation 262,680 C.Y. 46,050 C.Y.
$394,000 $74,000
Drop Structures 9 Total 8 Total
$150,100 $30,650
Grouted Riprap 2,540 C.Y. 875 C.Y.
$127,000 $43,800
Wire Fence & Guardrail $125,200 Not Required
Culvert Crossings $810,600 $141,550
Maintenance Road $60,300 Not Required
Valley Gutter $101,500 Not Required
Side Wier Inflow Spillways $83,000 Not Required
Embankment Spillways 20 Each 40 Each
$30,000 $60,000
20% Contingencies $389,300 $70,000
Right of Way (Including $1,724,000 $274,800
Severance Damages) (Without Subdivision
Lots)
Mobilization & Permits $65,000 $45,000
TOTAL COST $4,060,000 $739,800
. 5
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I1. INTRODUCTION

The WLB Group, Inc. was directed by the Flood Control District of Maricopa
County (FCDMC), as requested by the Maricopa County Department of
Transportation (MCDOT), to prepare conceptual plans and cost estimates for a
drainage channel along the north side of Camelback Road from Litchfield Road
to the Agua Fria River. The WLB Group had previously prepared concept plans
and a report for a 10-year, 24-hour channel design assuming that the Colter
Channel is in place 1/4 mile north of Camelback Road. That report is entitled

"Preliminary Channel Design Report for Camelback Road Channel", dated April
13, 1993.

This study is an extension of that previous report and its purpose is to
evaluate two additional alternatives for the Camelback Channel. The two
additional alternatives include a channel design for the 100-year, 24-hour
design storm assuming that Colter Channel would not be built; and a design for
the future 10-year, 24-hour storm which assumes that Colter Channel is
constructed and the area between Colter Channel and Camelback Road is in a
fully developed future condition. This scenario assumes that runoff will be
retained on future development for the 100-year, 2-hour storm (2.64 inches)
per Maricopa County requirements.

In addition, two other interim design storms (the 2-year, 24-hour and 5-year,
24-hour events) were computed to compare the level of protection that the
future 10-year, 24-hour channel design storm would provide under current
conditions. Subsequently, after review by the Maricopa County Department of
Transportation, the 5-year, 24-hour interim design storm was selected for the
preparation of preliminary design plans and cost estimates. This storm was
selected because it provided a greater amount of protection compared to the

future 10-year design storm. These design storms will be discussed in greater
detail later in this report.

IT1. EXISTING AND PROPOSED CONDITIONS

The existing drainage area consists predominantly of desert vegetation with a
few pockets of agricultural and residential land.

Rainfall runoff flows from north to south where it is intercepted along
Camelback Road. Presently a small channel conveys these flows along the north
side of Camelback Road from Litchfield Road to Dysart Road, then in a median
channel from Dysart Road to the Airline Canal, then along the north side of
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Camelback Road to an existing 8’ x 8’ box culvert outlet 1/2 mile east of El
Mirage Road. The capacity of this channel is minimal, and once it is
exceeded, runoff will cross over Camelback Road and flow to the south. This

causes flooding within the City of Litchfield Park and along Dysart Road south
of Camelback Road.

Recently, design work on a 100-year channel was completed for FCDMC and MCDOT
along an alignment of approximately Colter Road. Colter Channel, as it has
been named, is located approximately 1/4 mile north of Camelback Road and will
convey 100-year storm water flows from Litchfield Road east to the Agua Fria
River. This channel will intercept a major portion of the flows that would
otherwise reach Camelback Road, including outlet flows from the recently
constructed Litchfield Park Detention Facility. This channel will

significantly reduce the drainage area that contributes runoff to Camelback
Road.



County

AVENUE \
LS\
\
O -
<
o
< & <
>
4 N Juc sean ap [5] Y
23| lieana_vrra_oal® &
wanriang d Hunasiane 4eel® 11 sammsse an] :x/ ]\%

mr

MARLETTL

.y.,,.
L
k
<
~N
Ve

AR

3B | RATTE

B S RS

wi’?gg& ;
P

D
i{);;?‘%:r N HEAS
1!‘ B

Cowny

AVONDALL

BULLARD JV
17310000 \Wostl

FIYONOAY

QOSEVELT )

LITCHFIELD

~N
o
(&6 ]

LOCATION MAP




W

roup.

IV. DESIGN ASSUMPTIONS

The following design assumptions were made with respect to the Camelback Road
Channel.

100-YEAR, 24-HOUR DESIGN - NO COLTER CHANNEL

A. The channel and associated drainage structures are sized to convey the
runoff from the 100-year storm as directed by the Maricopa County
Department of Transportation.

B. The channel location will accommodate the ultimate build out of
Camelback Road. The future build out requires three full lanes with

curb and sidewalk on the north side (see the following typical cross
section).

C. Guardrail is included in the cost estimate for the 100-year channel
design. The guardrail should not be required in the ultimate roadway
configuration which includes curb and gutter. However, in the interim,
before the ultimate roadway section is constructed, guardrail may be
necessary to protect motorist from colliding with the culvert headwalls.
The interim roadway section, which will be constructed at the same time

as the channel, will include the median but only 39 feet of pavement and
no curb and gutter.

D. Assume that the roadway centerline for the future buildout condition is
4 feet north of the monument 1ine. This is the proposed roadway
location from Litchfield Road to Dysart Road. The existing roadway east
of E1 Mirage Road will stay essentially the same with no median. The
above assumption will require that seven Tierra Buena subdivision lots
east of 129th Avenue will have to be taken for right of way purposes.
Four of these lots have houses located on them. An offset roadway
alignment at this location (which is possible and could significantly
reduce right of way costs) should be analyzed with the roadway design.

E. Thé Airline Canal siphon will need to be rebuilt and Towered based on
the projected channel profile.

F. Stormwater flows will be directed south, across Camelback Road, at the
location of the existing 8’ x 8’ box culvert; 2500’ east of El Mirage

Road. Three additional 8’ x 8’ box culverts will be required at this
location.



Stormwater flows for the 100-year event will be allowed to exceed the
channel capacity and inundate the two north lanes of the ultimate
Camelback Roadway section; leaving one dry travel lane as directed by
Maricopa County Department of Transportation.

The required channel capacity is based on the assumption that the Colter
Channel will not be built.

Culverts will be provided at existing driveway entrances and at major
mile crossings.

The proposed centerline profile of Camelback Road was taken from the
preliminary plans for Camelback Road by Cella Barr Associates, dated
June 19, 1985.

10
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5-YEAR, 24-HOUR INTERIM DESIGN WITH COLTER CHANNEL IN PLACE

A. The channel and associated drainage structures are sized to convey the
runoff from the 5-year interim storm as directed by the Maricopa County
Department of Transportation.

B. The channel location will accommodate the ultimate build out of
Camelback Road. The future build out requires three full lanes with

curb and sidewalk on the north side (see the following typical cross
section).

C. Assume that the roadway centerline for the future buildout condition is
4 feet north of the monument line. This is the proposed roadway
location from Litchfield Road to Dysart Road. The existing roadway east
of E1 Mirage Road will stay essentially the same with no median. The
above assumption will require that the three Tierra Buena subdivision
lots east of 129th Avenue will have to be taken for right of way
purposes unless the roadway alignment can be shifted south to miss these
lots. Roadway geometrics and design speed criteria will determine if
this is feasible. Cost estimates for the 5-year interim design assume
the roadway can be shifted south so the channel will not disturb this
subdivision.

D. The Airline Canal siphon will need to be rebuilt and lowered, based on
the projected channel profile.

E. The existing 8’ x 8’ box culvert under Camelback Road, 2500’ east of El
Mirage Road, will serve as the channel outlet.

F. The channel design for the 5-year event will incorporate a minimum of
0.5’ of freeboard within the channel as directed by the Maricopa County
Department of Transportation.

G. The 5-Year channel design is based on the assumption that the Colter
Channel will be built 1/4 mile north of Camelback Road and will collect
flows from the 100-year storm event. ’

H. Culverts will be provided at existing driveway entrances and at major
mile crossings.

I. The proposed centerline profile of Camelback Road was taken from the

preliminary plans for Camelback Road by Cella Barr Associates, dated
June 19, 1985,

12
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V. HYDROLOGIC MODELING

The HEC-1 rainfall runoff model was utilized to compute peak discharges at
various points of concentration along Camelback Road. Hydrologic base data
for this model was created utilizing portions of the HEC-1 model created for
the White Tanks/Agua Fria Area Drainage Master Study along with criteria set
forth in the Hydrologic Design Manual for Maricopa County.

Subbasin runoff was computed using Green-Ampt soil loss rate parameters. The
Phoenix Valley S-Graph was incorporated to calculate unit hydrographs for the
100-year, 2-year interim, and 5-year interim design storms. The Clark unit
hydrograph was used to calculate peak discharges for the 10-year future
developed condition model. The rainfall distribution pattern is the SCS Type
I1 which is based on a 24-hour storm event. Rainfall data was computed using
the Maricopa County Hydrology Manual. The following table shows the
precipitation values in inches computed for storms of various duration and
frequency.

Point Values

Return Period

FREQUENCY
DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR

5-Min 33 .42 .49 .58 .65 .12 .89 5-Min
10-Min 49 .64 .74 .88 .99 1.11 1.36 10-Min
15-Min .59 .80 .93 1.12 1.27 1.42 1.76 15-Min
30-Min 79 1.06 1.25 1.52% 1.72 1.92 2.39 30-Min
1-Hr .96 1.31 1.56 1.89 2.15 2.40 3.00 1-Hr
2-Hr 1.04 1.44 1.70 2.07 2.36 2.64 3.30 2-Hr
3-Hr 1.10 1.52 1.80 2.19 2.50 2.80 3.50 3-Hr
6-Hr 1.20 1.67 1.99 2.43 2.76 3.10 3.88 6-Hr
12-Hr 1.30 1.84 2.20 2.69 3.07 3.45 4.33 12-Hr
24-Hr 1.40 2.00 2.40 2.95 3.38 3.80 4.78 24-Hr

Point rainfall was reduced for each storm event utilizing data from the NOAA
Atlas II. Normally the rainfall reduction is based on drainage area size.
However, because the shape of the watershed is long and narrow, the reduction
was based on a circular storm pattern with its diameter equal to the 1length
of the watershed in the 2-year interim, 5-year interim, and 10-year future
storm events. A circular pattern of areal reduction was also utilized for the

100-year storm event even though the contributing area is not as linear as the
other scenarios.

14
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The HEC-1 models developed for this study utilize the JD card option in order
to calculate the peak discharge at each point of concentration along the
channel alignment. The rainfall depth recorded on the JD cards corresponds to
a circular storm pattern and not the drainage area size. For example, the 5-
year interim, 24-hour HEC-1 model has a JD card with a rainfall depth of 1.979
inches and a total contributing watershed of 0.85 square miles. The 1.979
inches corresponds to an area of 6. 18 square miles which is an equivalent
circular storm area.

The following table presents the rainfall reductions used in the HEC-1 models.
24-HOUR POINT RAINFALL REDUCTION BASED ON DEPTH-AREA CURVES FROM NOAA

ATLAS II, PRECIPITATION-FREQUENCY ATLAS OF THE WESTERN UNITED STATES,

VOLUME III - ARIZONA

Area (Sq. Mile) Percent of Point Precipitation

0.01 100%
1.0 100%
5.0 99.1%
10.0 98.5%

24-Hour Point-Rainfall Reduction Based on Circular Storm Patterns

Circular Percent of
Concen- Footprint Watershed Point RAINFALL (INCHES)
tration Area Area Precip.

Point (Sq. Mi.) (Sq. Mi.) (%) 2-Year S-Year 10-Year 100-Year
242A 0.11 0.11 100% 1.40 2.00 2.40 3.80
500 0.27 0.27 100% 1.40 2.00 2.40 3.80 1l
503 1.29 0.45 99.93% 1.399 1.998 2.398 3.797
506 2.50 0.59 99.66% 1.395 1.993 2.392 3.787
508 4.10 0.72 99.30% 1.390 1.986 2.383 3.773
510 6.18 0.85 98.96% 1.385 1.979 2.375 3.760

15
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As mentioned previously in the introduction, this study concentrates on
channel designs for the 100-year, 24-hour storm event without Colter Channel
and the 10-year, 24-hour future conditions scenario with Colter Channel. In
addition, a 2-year, 24-hour and 5-year, 24-hour existing conditions model was
run to ascertain the level of service provided by the future 10-year scenario.
To this end, the 10-year future hydrologic model was set up assuming future
developed conditions in the watershed area between the proposed Colter Channel
and Camelback Road. The Drainage Area Map for the 10-year future HEC-1 model
at the back of this report shows the contributing drainage areas numbered 1 -
23. The assumption was made that the 100-year, 2-hour rainfall event (2.64
inches) would be retained on the developed areas, except for any existing
developments, as per current Maricopa County retention requirements. The 10-
year, 24-hour storm is 2.40 inches and, therefore, the only contributions in
the watershed would be from existing and proposed mile, 1/2 mile, and 1/4 mile
streets running north-south; from Camelback Road itself; and also from the

existing Tierra Buena subdivision located east of 129th Avenue and north of
Camelback Road.

Peak discharges for each of these models are presented on the following page
and based upon review by the Maricopa County Department of Transportation, the
100-year, 24-hour event (without Colter Channel) and the 5-year, 24-hour
existing conditions model (with Colter Channel) were selected for preparation
of preliminary plans and cost estimates.

The 5-year, 24-hour interim model was chosen because it results in slightly
higher flows than the 10-year future conditions model and MCDOT chose to
provide a minimum of a 5-year level of protection.

The following summary of discharges table shows peak discharges for each storm
event at pertinent points of concentration along Camelback Road. Drainage
Area Maps are located at the back of this report and a floppy disk containing
HEC-1 runs for each scenario are located in a plastic sleeve affixed to the
back cover of this report.

16
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CAMELBACK ROAD CHANNEL DISCHARGES (CFS)

WITH COLTER CHANNEL IN PLACE WITHOUT OCOLTER CHANNEL
10-YEAR INTERIM*
POINTS OF CONCENTRATION LOCATION 2-YEAR INTERIM* S-YEAR INTERIM* 10-YEAR FUTURE®* PREVIOUS STUDY 100-YEAR
{Existing Conditions) {Existing Conditions) {Future Conditions) (Existing Conditions) (Existing Conditions)
Existing 10-Year
Condition Future
CP242 A (crP1) Litchfield Road 5 36 4 59 137
CpPs00 (CP6) 1/2 Mile fast of Litchfield Road S n 16 127 350
CP501 (CP7) Driveway Entrance 1800’ West of S 86 18 157 745
Dysart Road
CPs02 (CP10) Oriveway Entrance 600" West of 5 99 22 184 829
Dysart Road

CP503 (cP12) Dysart Road 6 102 25 192 1067
CpPS04 (CP13) 129th Avenue 6 105 27 207 1102
€P505 (CP14) Airiine Canal 7 m 37 223 1303
CPS06 (CP15) 2580' West of El Mirage Road 8 110 39 222 1296
CpPs07 (CP17) 1700 West of €1 Mirage Road 23 136 41 255 1349
CP508 (CP20) El Mirage Road 35 161 45 294 1469
CPSO9 (Ccr22) 1350" East of £1 Mirage Road 33 157 47 287 1439

—  CPS10 (CP23) Oriveway Entrance 1/2 Mile East of 31 152 48 264 1726

~ €1 Mirage Road
Note:
. Existing conditions models with proposed Colter Channel in place.

hdd future conditions model with proposed Colter Channel in place (100-Year, 2-Hour retentfon is assumed on future developed areas).
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VI. HYDRAULIC MODELING

Camelback Road Channel was modeled by utilizing the computer routine Standard
Step Water Surface Profiles for Trapezoidal Channels by Dodson and Associates.
Drainage culverts were modeled with the HY-8 Culvert Analysis computer program
provided by the Federal Highway Administration. Peak discharges based on the
100-year, 24-hour storm without Colter Channel and the 5-year interim design
storm with Colter Channel were used to design the Camelback Channel for each
alternative.

Water surface elevations were computed by running the backwater analysis
between drainage structures. The culvert analysis program was utilized to
calculate the headwater on the upstream side of the culvert using the known
tailwater elevation provided by the backwater analysis. This headwater
elevation was then input as the starting water surface elevation for the
backwater analysis which was then run to the next upstream drainage structure.

drainage structure sizes. Also, the intent was to keep velocities around 5
ft/sec. or less and within a subcritical flow regime. This is one purpose for
the drop structures at various locations. The second purpose of these drop
structures is to minimize the channel depth thus reducing right of way
requirements.

Freeboard requirements for the 5-year interim channel are a minimum of 0.5
feet and the 100-year design channel has a requirement of one dry travel lane
for the future roadway configuration. These freeboard requirements were
defined by the Maricopa County Department of Transportation.

Locations of the drainage structures, drop structures, and channel sizes are
shown on the preliminary plan and profile sheets for each case (Appendix B).
The culvert analyses and backwater analyses are located in Appendix A.

It should be pointed out that hydraulic analysis for the 100-year channel
design is based on a channel cross section with 4:1 side slopes on both sides.
However, the final proposed cross section has a 4:1 side slope on the north
side and a 6:1 side slope on the south side. Therefore the channel, as shown
in the preliminary plan, will have a little more freeboard than what is
presented in the channel design summary sheet on page 30.

II Many iterations were performed to determine the optimum channel slopes and




i ,

W%

roup

VII. CHANNEL DESIGN RECOMMENDATIONS

The following recommendations are suggested for each channel design along
Camelback Road. Reach by reach descriptions are given starting at the
existing 8’ x 8’ box culvert under Camelback Road. This structure will serve
as the outfall for the channel. The descriptions continue upstream to the
channel termination at the high point west of Litchfield Road.

Right of way requirements throughout this project are based on the future
build out of Camelback Road which includes a 16’ median, 3 traffic lanes each
way with curb and gutter (the travel lanes each way have a 40’ width), a 6
foot sidewalk, and 17’ of landscaped area between the curb and the top of
channel. These dimensions, along with the channel width requirements, will
determine the future right of way widths for this project (see previous
typical section). For ease of determining right of way for this project, it
is assumed that the construction centerline is offset 4 feet to the north of
the monument line from Litchfield Road to E1 Mirage Road, thus making the
future roadway requirement approximately 75 total feet north of the monument
line. No roadway changes are foreseen west of Litchfield Road which basically
follows the existing preliminary roadway plans. The existing roadway
configuration will also stay the same east of E1 Mirage Road. This particular
alignment assumes that the seven Tierra Buena subdivision lots east of 129th
Avenue will have to be acquired for the 100-year channel design and the cost
estimates take this into account. However, it may be possible to shift the
alignment south to miss four of the subdivision lots. In the case of the 5-
year interim channel cost estimate, it was assumed that the alignment could be
shifted to entirely miss the subdivision.

It is foreseen that many elements of these preliminary designs may change once
the final roadway alignment location has been established. However, basic
channel configurations and structural drainage elements should remain
relatively unchanged for each alternative.

A table of right of way requirements for each project is shown at the end of
this section. Stations, based on the preliminary roadway plans by Cella Barr.
Associates, have been extended east of E1 Mirage Road to pick up the remainder

of the channel that reaches to the existing 8’ x 8’ box culvert outlet under
Camelback Road.

Proposed Structures Tables and Channel Design Tables are also included at the
end of this section for each scenario. These tables give pertinent design
information in a tabular form for ease of review.
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100-YEAR CHANNEL DESIGN

A.

STA 130+16 TO STA 137+06
FROM 4 - 8’ X 8’ BOX CULVERT OUTLET UNDER CAMELBACK ROAD TO 8 - 8" X 4/
BOX CULVERTS 210 FEET UPSTREAM (2275’ EAST OF EL MIRAGE ROAD).

The existing 3’ drop inlet structure will need to be removed which will
lower the proposed channel bottom to the invert of the box culvert at
elevation 1013.96. The three additional box culverts will be built west
and adjacent to the existing 8’ x 8’ box culvert.

The 8 - 8’ x 4’ bo* culverts have a length of 36 feet with an outlet
invert elevation of 1014.48 and an inlet invert elevation of 1014.67.
The culvert slope is 0.2470%

The channel elements in this reach are a 100 foot bottom width; 4:1 and
6:1 side slopes, and a channel slope of 0.2470%

The right of way required in this section, north of the monument line,

is 280 feet. The existing right of way north of the monument Tine is 85
feet. g

STA 136+70 TO STA 127+74

FROM 8 - 8’ X 8’ BOX CULVERTS (2275’ EAST OF EL MIRAGE ROAD) 70 8 - 8’ X
4’ BOX CULVERTS 1142' UPSTREAM FROM THE OUTLET UNDER CAMELBACK ROAD
(1340’ EAST OF EL MIRAGE ROAD).

The-channel elements in this reach are a 100 foot bottom width; 4:1 and
6:1 side slopes, and a channel slope of 0.2470%

The outlet invert elevation of the upstream 8 - 8’ x 4’ box culverts is
1016.78 and the inlet invert elevation is 1016.87.

Right of way required in this reach is 280 feet and the existing right
of way is 85’ north of the monument line.

STA 127+38 TO STA 114+71

FROM 8 - 8’ X 4’ BOX CULVERTS (1340’ EAST OF EL MIRAGE ROAD) TO THE
OUTLET OF 5 - 8’ X 4’ BOX CULVERTS UNDER EL MIRAGE ROAD.

Channel dimensions are a 100 foot bottom width; 4:1 and 6:1 side slopes;
and the channel slope is 0.2470%
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The 5 - 8’ x 4’ box culverts are 110 feet long with an outlet elevation

of 1020.00 and an inlet elevation of 1020.55. The box culvert slope is
0.4400%

Required right of way in this reach is 260 feet and the existing right
of way is 85 feet in this area.

STA 113+46 TO STA 107+00
FROM 2 FOOT DROP INLET UPSTREAM OF 5 - 8’ X 4’ BOX CULVERTS UNDER EL
MIRAGE ROAD TO 3 FOOT DROP STRUCTURE (716 FEET WEST OF EL MIRAGE ROAD).

Channel elements in this reach are a 100 foot bottom width; 4:1 and 6:1
side slopes; and a channel slope of 0.2570%. The elevation at the top
of the 2 foot drop inlet is 1022.02 and the elevation at the bottom of
the 3 foot drop structure is 1024.28.

Right of way required on the north side of Camelback in this reach is
260 feet. Existing right of way is 55 feet and increases to 65 feet
from 260 feet west of E1 Mirage Road to E1 Mirage Road.

STA 107+00 TO STA 101+00

FROM 3 FOOT DROP STRUCTURE TO 2 FOOT DROP STRUCTURE 1316 FEET WEST OF EL
MIRAGE ROAD.

Channel elements are a 100 foot bottom width; 4:1 and 6:1 side slopes;
and the channel slope is 0.2000%.

The bottom invert of the 2 foot drop structure is 1028.48 and the top of
the structure has an invert elevation of 1030.48.

Right of way required in this reach, north of Camelback Road, is 260
feet. Existing right of way in this reach is 55 feet.

STA 101+00 TO STA 88+44

FROM 2 FOOT DROP STRUCTURE TO 5 - 8’ X 5’ BOX CULVERTS (2572' WEST OF EL
MIRAGE ROAD).

Channel elements are a 100 foot bottom width; 4:1 and 6:1 side slopes;
and the channel slope is 0.1450%.

The 5 - 8’ x 5’ box culverts are 40 feet long and have an outlet
elevation of 1032.30 and an inlet elevation of 1032.36.
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Right of way required in this reach is 260 feet and the existing right
of way is 55 feet.

STA 88+04 TO STA 85+88

FROM 5 - 8’ X 5’ BOX CULVERTS 2572 FEET WEST OF EL MIRAGE ROAD T0 5 - 8’
X 5’ BOX CULVERTS 2828 FEET WEST OF EL MIRAGE ROAD. (FIRST DRIVEWAY
EAST OF AIRLINE CANAL.)

Channel elements are a 60 foot bottom width; 4:1 and 6:1 side slopes;
and the channel slope is 0.1450%.

The 5 - 8’ x 5’ box culverts at the upstream driveway are 40 feet long
with an outlet elevation of 1032.67 and an inlet elevation of 1032.73.
The culvert slopes are the same as the channel slope.

Right of way required in this reach, north of Camelback Road, tapers
from 260 feet to 225 feet. Existing right of way is 55 feet.

STA 85+48 TO STA 78+23

FROM 5 - 8’ X 5’ BOX CULVERTS (2828 FEET WEST OF EL MIRAGE ROAD) TO 5 -
8’ X 5’ BOX CULVERTS OVER THE AIRLINE CANAL.

The channel elements in this reach are a 40 foot bottom width; 4:1 and
6:1 side slopes; and the channel slope is 0.1450%.

The 5 - 8’ x 5’ box culverts at the Airline Canal are 60 feet long and
will cross over the top of the siphon for the Airline Canal. It may be
necessary to put in a new siphon as the elevation of the culverts and
channel depth may be too close to the top of the existing siphon. The
cost estimates include the cost to relocate the siphon. The outlet
elevation of the culverts is 1033.77 and the inlet elevation is 1033.86.
The culvert slope is 0.1450%, the same as the channel.

Right of way required in this reach is 225 feet. Existing right of way
on the north side is 55 feet.

STA 77+63 TO STA 73+64

FROM 5 - 8’ X 5’ BOX CULVERTS OVER THE AIRLINE CANAL TO 5 - 8’ X 5’ BOX
CULVERTS UNDER 129TH AVENUE.

The channel elements are a 40 foot bottom width; 4:1 and 6:1 side
slopes; and a channel slope of 0.1450%
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The 5 - 8’ x 5’ box culverts under 129th Avenue are 60 feet long with an
outlet elevation of 1034.44 and an inlet elevation of 1034.53.

Right of way requirements include the acquisition of seven Tierra Buena
subdivision lots (approximately 235 feet). Existing right of way is 55
feet.

The Tierra Buena subdivision lots represent a major right of way
acquisition for this project. There are seven lots affected (refer to
the preliminary plan and profile for the location of the lots). The
southern 3 lots (lots 35 - 37) are required in their entirety. Only one
of the lots has a house on it. The other two are undeveloped. In the
case of the northern 4 lots (lots 38 - 41), only the south 35 feet is
required which does not affect the housing structures themselves but
does take almost the entire backyard. For that reason, these 4 lots
were treated as total takes for purposes of right of way cost estimates.
Lots 38 - 40 have houses on them and lot 41 is undeveloped.

As part of the design effort for Camelback Road it may be possible to
shift the alignment to the south 35 feet in order to avoid any right of
way acquisition from lots 38 - 41. The result would be a considerable
savings in right of way costs.

STA 73+04 TO STA 62+82

FROM 5 - 8’ X 5’ BOX CULVERTS AT 129TH AVENUE TO 5 - 8’ X 5’ BOX
CULVERTS UNDER DYSART ROAD.

The channel elements in this reach are a 40 foot bottom width; a 4:1 and
6:1 side slopes; and the channel slope is 0.1450%.

The 5 - 8’ x 5’ box culverts under Dysart Road are 110 feet long and
have an outlet elevation of 1036.01 and an inlet elevation of 1036.20.

R1ght of way required in this reach is 225 feet. Existing right of way
is 55 feet.

STA 61+73 TO STA 55+76
FROM 5 - 8’ X 5’ BOX CULVERTS UNDER DYSART ROAD TO 4 - 8’ X 5’ BOX
CULVERTS 652 FEET WEST OF DYSART ROAD.

The channel elements are a 40 foot bottom width; 4:1 and 6:1 side
slopes; and a channel slope of 0.1725%.
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The 4 - 8’ X 5’ box culverts are 40 feet long and have an outlet
elevation of 1037.24 and an inlet elevation of 1037.31 feet. The
culvert slope is 0.1725%.

Required right of way in this reach is 210 feet. Existing right of way
is 55 feet.

STA 55+36 TO STA 44+39

FROM 4 - 8’ X 5’ BOX CULVERTS 652 FEET WEST OF DYSART ROAD T0 4 - 8’ X
4’ BOX CULVERTS 1789 FEET WEST OF DYSART ROAD.

The same channel elements apply as in the previous reach.

The 4 - 8’ x 4’ box culverts located 1789 feet west of Dysart Road are
40 feet long. The outlet elevation is 1039.20 and the inlet elevation
1039.27. The culvert slope is 0.1725%.

Required right of way in this reach is 200 feet. The existing right of
way is 55 feet.

STA 44+07 TO STA 39+00

FROM 4 - 8’ X 4’ BOX CULVERTS 1789 FEET WEST OF DYSART ROAD TO 2 FOOT
DROP STRUCTURE 2328 FEET WEST OF DYSART ROAD.

The channel elements in this reach are a 20 foot bottom width; 4:1 and
6:1 side slopes; and a channel slope of 0.1725%.

The 2 foot drop structure has a downstream elevation of 1040.12 feet and
an upstream elevation of 1042.12 feet.

Required right of way is 175 feet. Existing right of way is 55 feet.

STA 39+00 TO STA 35+25

FROM 2 FOOT DROP STRUCTURE 2328 FEET WEST OF DYSART ROAD TO 3 FOOT DROP
STRUCTURE 2703 FEET WEST OF DYSART ROAD.

The channel elements in this reach are a 10 foot bottom width; 4:1 and
6:1 side slopes; and the channel slope is 0.3000%

The 3 foot drop structure has a downstream elevation of 1043.24 and an
upstream elevation of 1046.24. The upstream channel slope is 0.5870%.

Required right of way is 165 feet. Existing right of way is 55 feet.
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STA 35+25 TO STA 32+72

FROM 3 FOOT DROP STRUCTURE 2703 FEET WEST OF DYSART ROAD T0 6’ X 4’ BOX
CULVERT 2956 FEET WEST OF DYSART ROAD.

The channel elements in this reach are a 10 foot bottom width; 4:1 and
6:1 side slopes; and the channel slope is 0.5870%.

The 6’ x 4’ box culvert is 40 feet long. The downstream elevation is

1047.73 and the upstream elevation is 1047.96. The culvert slope is
0.5870%.

A 3 foot drop inlet will be located just upstream of the culverts. The
downstream elevation is 1048.00 and the upstream elevation is 1051.00.

Required right of way is 165 feet. Existing right of way is 55 feet.

STA 32+25 TO STA 15+00

FROM 3 FOOT DROP INLET UPSTREAM OF 6’ X 4’ BOX CULVERT TO CHANNEL GRADE
BREAK 500 FEET EAST OF LITCHFIELD ROAD.

The channel elements in this reach are a 5 foot bottom width; 4:1 and
6:1 side slopes; and the channel slope is 0.4400%.

Required right of way is 145 feet from STA 32+25 TO STA 25+00 and 130
feet from STA 25+00 TO STA 15400. The existing right of way is 55 feet.

STA 15+00 TO STA 10+62

FROM CHANNEL GRADE BREAK 500 FEET EAST OF LITCHFIELD ROAD TO 6’ X 3’ BOX
CULVERT UNDER LITCHFIELD ROAD.

The channel elements in this reach are a 5 foot bottom width; 4:1 and
6:1 side slopes; and a channel slope of 0.2030%.

The 6’ x 3’ box culvert under Litchfield Road is 100 feet long and has a
slope of 0.2030%. The outlet elevation is 1059.47 and the inlet

elevation is 1059.68. A 2 foot drop inlet will be required upstream of
the culvert.

Required right of way in this reach is 145 feet. Existing right of way
is 55 feet north of the section line.
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R. STA 10400 E. = STA -0+00 W. TO STA -12+00

FROM LITCHFIELD ROAD WEST TO NATURAL HIGH POINT 1200 FEET WEST OF
LITCHFIELD ROAD.

It is envisioned that a triangular V-ditch will extend from the 2 foot
drop inlet located upstream of the Litchfield Road culvert to the high
point to the west. The depth will vary from 2.5 feet immediately
upstream of the drop inlet to approximately 2.6 foot at the high point
to the west. Two additional drop structures (2 foot at STA -2+00 and 3
foot at STA -4+00) will also be required.

Channel slopes are 0.6500% and 0.5000% (see plans) and 4:1 side slopes
will be incorporated.

Required right of way tapers from 70 feet to 60 feet from STA -0+55 TO
STA -6+00, and continues west at 60 feet before it returns to the
existing 33 feet of right of way at STA -12+00.

It is assumed that the present roadway configuration will not change
west of Litchfield Road.
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RIGHT OF WAY REQUIREMENT TABLE FOR 100-YEAR CAMELBACK ROAD CHANNEL DESIGN
FROM WEST OF LITCHFIELD ROAD TO EAST OF EL MIRAGE ROAD.

- Right of way requirements are tabulated below based on stations
presented on preliminary plans for Camelback Road by Cella Barr &
Associates, June, 1985. Stations are extended east of E1 Mirage Road to
include the channel to the location of the existing 8’ x 8’ box culvert
outlet. The area east of E1 Mirage Road was not included on Cella Barr
& Associates’ preliminary plans.

- The right of way is based on future buildout (6 lanes with median) of
Camelback Road with the construction centerline located 4 feet North of
monument line between Litchfield Road and E1 Mirage Road. Roadway
configurations west of Litchfield Road and east of E1 Mirage Road stay
essentially the same. An additional 15’ of right of way is required for

an access road on the north side of the channel from Litchfield Road to
the Agua Fria River.

Station New R/W 01d R/M
-12+00 to -6+00 60’ 33’
(West of Litchfield Road)
-6+00 to -0+55 Tapers from 60’ 33’

to 70/

0+00 West = 10400 East - -
(Litchfield Road)

10+60 to 15+00 145’ 55/
15+00 to 25+00 1307 55’
25+00 to 32425 145’ 55/
32+25 to 39+00 . 165’ 55’
39400 to 43+90 1757 55/
43+90 to 55+20 200’ 557
55+20 to 61+73 210’ 557
62+28 --- ---

(Dysart Road)
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Station

62+83 to 73+04
73464 to 77+63
78+23 to 85+90
85+90 to 87+75

87+75 to 113461

114+16
(E1 Mirage Road)

114+51 to 127+56
127+56 to 139+80

New R/W
225’
235’
225’

Tapers from 225’
to 260’

260’

260’
280’

28

01d R/W
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55
55
55

55’

85’
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Proposed Drainage Structures Table

100-Year Camelback Road Channel Design

Litchfield Road to Agua Fria River

) INVERT ELEVATION
LOCATION STRUCTURE TYPE LENGTH SLOPE
INLET OQUTLET (FT) (FT/FT)
STA -4+00 3' Drop Structure 1068. 76 1065.76 N/A N/A
STA -2+00 2' Drop Structure 1064.46 1062. 46 N/A N/A
STA -0+48 to STA -0+38 2' Drop Inlet 1061.70 1059.68 10 0.00203
1059.70
. STA -0+38 to STA 10+62 6' x 3' BC 1059.68 1059.47 100 0.00203
(Litchfield Road)
STA 32+25 to STA 32+32 3' Drop Inlet 1051.00 1047.96 7 0.00587
1048.00
STA 32+32 to STA 32+72 6' x 4' BC 1047.96 1047.73 40 0.00587
STA 35+25 3' Drop Structure 1046.24 1043.24 N/A N/A
STA 39+00 2' Drop Structure 1042.12 1040.12 N/A N/A
STA 43+99 to STA 44+39 4 - 8'x4' BC's 1039.27 1039.20 40 0.001725
STA 55+36 to STA 55+76 4 - 8'x5' BC's 1037.31 1037.24 40 0.001725
STA 61+73 to STA 62+83 5 - 8'x5' BC's 1036.20 1036.01 110 0.001725
(Dysart Road)
STA 73+04 to STA 73+64 5 - 8'x5' BC's 1034.53 1034.44 60 0.00145
(129th Avenue)
STA 77+63 to STA 78+23 5 - 8'x5' BC's 1033.86 1033.77 60 0.00145
(Airline Canal)
STA 85+48 to STA 85+88 5 - 8'x5' BC's 1032.73 1032.67 40 0.00145
STA 88+04 to STA 88+44 5 - 8'x5' BC's 1032.36 1032.30 40 0.00145
STA 101400 2' Drop Structure 1030.48 1028.48 N/A N/A
STA 107+00 3' Drop Structure 1027.28 1024.28 N/A N/A
STA 113+46 to STA 113+61 2' Drop Inlet 1022.62 1020. 55 15 0.0044
1020.62
STA 113+61 to STA 114471 5 -8'x4' BC's 1020.55 1020.00 110 0.0044
(E1 Mirage Road)
STA 127+38 to STA 127+74 8 - 8'x4' BC's 1016.87 1016.78 36 0.00247
STA 136+70 to STA 137+06 8 - 8'x4' BC's 1014, 57 1014.48 36 0.00247
STA 139416 4 -~ 8'x8' BC's 1013.96 1013.46 108 0.00463
(End of Project)
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100-YEAR CAMELBACK CHANNEL DESIGN (Without Colter Channel)

1200 Feet West of Litchfield Road to 2500 Feet East of E£1 Mirage Road - Working Upstream From 4 - B' x 8' Box Culverts East of E1 Mirage Road

Location:
Channel Type: Trapezoidal ~ Earthen
Side Slopes: 4:1
Storm Type: 100-Year, 24-Hour
Mannings N: .025
LOCATION CHANNEL PROFILE AND CHANNEL DESIGN
INVERT ELEV. TOP OF BANK ELEV. WATER SURFACE ELEV. BOTTOM
FROM T0 LENGTH SLOPE WIOTH DISCHARGE
INLET QUTLET INLET OUTLET INLET OUTLET (FT.) (FT/FT) (FT.) (CFS)
(FT.) (FT.) (FT1.) (FT.) (F1.) (FT.)
STA 139416 STA 137406 1018 (N) 1022 (N)
(4 - 8' x 8' BC's) (8 - 8' x 4' BC's) 1013.96 1014.48 1027.1 (S) 1027.1 (S) 1020.89 1020.90 210 0.00247 100 1726
STA 136470 STA 127474 1022 (N) . 1023 (N)
(8 - 8 x4&' BC's) (8 - 8'x 4" BC's) 1014.57 1016.78 1027.1 (S) 1027.4 (S) 1021.82 1021.92 896 0.00247 100 1726
STA 127438 STA 114+71 1024 (N) 1026 (N)
(8 -8 x4' BC's) (5-8"x4"BC's - £1 1016.87 1020.00 1027.4 (S) 1027.5 (S) 1022.55 1023.04 1267 0.00247 100 1439
Mirage Road)
STA 113+46 STA 107400 1028 (N) 1031 (N)
(2' Drop Inlet - E1 Mirage 3' Drop Structure) 1022.62 1024.28 1027.6 (S) 1030.5 (S) 1026.46 1027.03 646 0.00257 100 1469
Road)
STA 107+00 STA 101400 1031 (N) 1034 (N)
(3' Drop Structure) (2' Drop Structure) 1027.28 1028. 48 1030.6 (S) 1034.6 (S) 1029.12 1031.18 600 0.0020 100 1469
STA 101400 STA 88+44 1024 (N) 1039 (N)
(2' Drop Structure) (5-8'"x5"BC's) 1030.48 1032.30 1034.6 (S) 1038.6 (S) 1032.22 1035.13 1256 0.00145 100 1349
STA 88+04 STA 85+88 1039 (N) 1040 (N)
(5-8" x5 8C's) (5 -8' x5' BC's) 1032. 36 1032.67 1038.6 (S) 1039.4 (S) 1037.46 1037.55 216 0.00145 60 1296
STA 85+48 STA 78+23 1040 (N) 1045 (N)
(5-8"x5" BC's) (5 -8"x5"BC's - Airline 1032.73 1033.77 1039.4 (S) 1041.7 (S) 1038.41 1038.86 725 0.00145 40 1296
Canal)
STA 77463 STA 73+64 1045 (N) 1047 (N) .
(5-8"x5" BC's - (5-8" x5 B's - 129th 1033.86 1034.44 1041.7 (S) 1042.4 (S) 1039.64 1039.79 399 0.00345 a0 1102
Airline Canal) Ave.)

NOTES: 1.

0t

(S) Refers to south top of bank.

{N) Refers to north top of bank (from White Tanks/Agua Fria ADMS topographic mapping - 2' C.I1.).




100-YEAR CAMELBACK CHANNEL DESIGN (Without Colter Channel)

1200 Feet West of Litchfield Road to 2500 Feet East of £1 Mirage Road - Working Upstream from 4 - 8' x B' Box Culverts East of E1 Mirage Road

Location:
Channel Type: Trapezoidal - Earthen
Side Slopes: 4:1
Storm Type: 100-Year, 24-Hour
Mannings N: .025
LOCATION CHANNEL PROFILE AND CHANNEL DESIGN
INVERT ELEV. TOP OF BANK ELEV. WATER SURFACE ELEV. BOTTOM
FROM T0 LENGTH SLOPE WIDTH DISCHARGE
INCET OUTLET INLET OUTLET INLET OUTLET (FT.) (FT/FT) (FT.) (CFS)
(FT.) (FT.) (F1.) (FT.) (FT.) (FT.)
STA 73+04 STA 62483 1047 (N) 1044 (N)
(5 -8' x5 B8C's - 128th (5 -8'x5" BC's -~ Dysart 1034,53 1036.01 1042.4 (S) 1043.6 (S) 1040.42 1040.87 1021 0.00145 40 1102
Ave. ) Road)
STA 61473 STA 55476 1044 (N) 1043 (N) 1067
(5-8" x5 BC's - Dysart | (4 - 8" x 5' BC's) 1036.20 1037.24 1044.0 (S) 1043.3 (S) 1041, 52 1041.76 597 0.001725 40 829
Rd.)
STA 55+36 STA 44439 1043 (N) 1044 (N)
(4 - 8" x 5" BC's) (4 -8' x4&' BC's) 1037.31 1039.20 1043.3 (S) 1044.1 (S) 1042.41 1043.00 1097 0.001725 40 829
STA 43+99 STA 39+00 1044 (N) 1046 (N)
(4 -8 x4' BC's) (2' Drop Structure) 1039.27 1040.12 1044.1 (S) 1046.9 (S) 1043.75 1044.41 499 0.001725 20 745
STA 39+00 STA 35+25 1046 (N) 1050 (N)
(2' Drop Structure) (3' Drop Structure) 1042.12 1043.22 1046.9 (S) 1050.0 (S) 1044, 56 1046. 32 375 0.0030 10 350
STA 35425 STA 32472 1050 (N) 1055 (N)
(3' Drop Structure) (6' x 4' BC) 1046.24 1047.73 1050.0 (S) 1054.9 (S) 1047, 71 1049, 37 253 0.00587 10 137
STA 32432 STA 32425 1055 (N) 1055 (N)
(6' x 4' BC) (3' Orop Inlet) 1047.97 1048.00 1054.9 (S) 1055.0 (S) 1051.92 1051.92 7 0.00587 ) 137
STA 32425 STA 15+00 1055 (N) 1061 (N)
(3' Drop Inlet) (Channe) Grade Break) 1051.0 1058. 59 1055.0 (S) 1061.1 (8) 1052,83 1060.74 1725 0,0044 5 137

NOTES: 1.
2.

4%

(S) Refers to south top of bank.
(N) Refers to north top of bank (from White Tanks/Agua Fria ADMS topographic mapping - 2' C.I.).




100-YEAR CAMELBACK CHANNEL DESIGN (Without Colter Channel)

Location: 1200 Feet West of Litchfield Road to 2500 Feet East of E1 Mirage Road ~ Working Upstream from 4 - 8' x B' Box Culverts fast of E1 Mirage Road
Channel Type: Trapezoidal - Earthen
Side Slopes: 4:1
Storm Type: 100~Year, 24-Hour
Mannings N: .025
LOCATION CHANNEL PROFILE AND CHANNEL DESIGN
INVERT ELEV, TOP OF BANK ELEV. WATER SURFACE ELEV. B80TTOM
FROM TO LENGTH SLOPE WIDTH DISCHARGE
INLET OUTLET INLET OUTLET INLET OUTLET (FT.) (FT/FT) (FT.) (CFS)
(FT.) (FT.) (FT.) (FT.) (FT.) (FT.)
STA 15+00 STA 10462 1061 (N) 1065 (N)
(Channel Grade Break) (6' x 3' BC - Litchfield 1058. 59 1059.47 1061.1 (S) 1064.6 (S) 1060.74 1062.01% 438 0.00203 S 137
Rd.)
STA -0+38 STA -0+48 1066 (N) 1066 (N)
(6° x 3" BC - Litchfield (2' Drop Inlet) 1059.68 1059.70 1064.6 (S) 1064.7 (S) 1063.92 1063.92 10 0.00203 5 137
Rd.)
STA -0+48 STA -2+400 1066 (N) 1067 (N)
(2' Drop Inlet) (2' Drop Structure) 1061.70 1062.46 1064.7 (S) 1067.5 (S) 1063.92 1064.40 152 0.0050 V-Ditch 70
STA -2+400 STA -4+00 1067 (N) 1072 (N)
(2° Drop Structure) (3' Drop Structure) 1064.46 1065.76 1067.5 (S) 1071.2 (S) 1065.85 1067.29 200 0.008975 V-Ditch 45
STA -4400 STA -12+00 1072 (N) 1077 (N)
(3' Orop Structure) (High Point) 1068.76 1075.94 1071.2 (S) 1077.6 (S) 1070.01 1076.96 800 0.008975 V-Ditch 20
NOTES: 1. (S) Refers to south top of bank.
2. (N) Refers to north top of bank (from White Tanks/Agua Fria ADMS topographic mapping -~ 2' C.I.).
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5-YEAR INTERIM DESIGN CHANNEL

A. STA 139+16 TO STA 137+06
FROM EXISTING 8’ X 8’ BOX CULVERT OUTLET UNDER CAMELBACK ROAD TO

EXISTING 2 - 58" X 36" CMPA’'S 210 FEET UPSTREAM (2290' EAST OF EL MIRAGE
ROAD) .

The existing channel elements in this reach are an earthen trapezoidal
channel with a varying bottom width; a 4:1 side slope on the roadway
side; varying side slopes on the north side of the channel; an existing
3 foot drop inlet into the 8’ x 8’ box culvert; and a channel slope that
varies from 0.0700% upstream of the box culvert to 0.1300% downstream of

the 2 - 58" x 36" CMPA’s. Some clearing of vegetation and regrading may
be required.

The existing right of way north of the monument line is 85 feet and no
additional right of way take is foreseen. The roadway configuration
stays the same as existing.

FROM EXISTING 2 - 58" X 36" CMPA’S (2290’ EAST OF EL MIRAGE ROAD) TO
EXISTING 2 - 58" X 36" CMPA’S 1130’ UPSTREAM FROM EXISTING 8’ X 8’ BOX
CULVERT (1358‘ EAST OF EL MIRAGE ROAD).

The channel elements in this reach are an existing earthen trapezoidal
channel with an approximate 4 foot bottom width; 4:1 and 2:1 side
slopes, south and north respectively; and a channel slope of
approximately 0.1300%.

The outlet invert elevation of the upstream 2 - 58" x 36" CMPA’s is
1018.28 and the inlet invert elevation is 1018.33. Some clearing of
vegetation and regrading may be required.

The existing right of way is 85’ north of the monument 1ine and no
additional right of way take is foreseen. The roadway configuration
stays the same as existing.

C. STA 127+38 TO STA 114+71

FROM EXISTING 2 - 58" X 36" CMPA’S (1358’ EAST OF EL MIRAGE ROAD) TO THE
OUTLET OF 1 - 60" RCP UNDER EL MIRAGE ROAD.

Existing channel dimensions are an approximate 4 foot bottom width; 4:1
and 2:1 side slopes for the roadway side and opposite side respectively;
and the channel slope is approximately 0.1300%.
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The proposed 60" RCP is 110 feet long with an outlet elevation of 1020.0
and an inlet elevation of 1020.33. A 3 foot drop inlet is located
upstream of the 60" RCP and is 10 feet long with a top elevation of
1023.33 and a bottom elevation of 1020.33.

The existing right of way is 85 feet in this area and no additional

right of way take is foreseen. The roadway configurations stay the same
as existing. :

STA 113451 TO STA 103+00
FROM 3 FOOT DROP INLET UPSTREAM OF 60" RCP UNDER EL MIRAGE ROAD TO 2
FOOT DROP STRUCTURE (1116 FEET WEST OF EL MIRAGE ROAD).

Channel elements in this reach are a 5 foot bottom width; 4:1 side
slopes; and a channel slope of 0.4460% The elevation at the bottom of
the 2 foot drop structure is 1028.02.

Right of way required on the north side of Camelback in this reach is
105 feet. Existing right of way is 55 feet and increases to 65 feet
from 260 feet west of E1 Mirage Road to E1 Mirage Road.

STA 103400 TO STA 88+44

FROM 2 DROP STRUCTURE TO 1 - 8’ X 3’ BOX CULVERT (2572’ WEST OF EL
MIRAGE RD).

Channel elements are a 5 foot bottom width; 4:1 side slopes; and the

channel slope is 0.3600% from STA 103+00 to STA 101+00 and 0.1500% from
STA 101400 to STA 88+44.

The 8’ x 3’ box culvert is 40 feet long with an outlet elevation of

1032.61 and an inlet elevation of 1032.73. The slope of the culvert is
0.3000%.

Right of way required in this reach tapers from 105 feet at STA 101+00
to 125 feet at STA 89+00. Existing right of way in this reach is 55
feet.

STA 88+04 TO STA 85+88
FROM 8’ x 3’ BOX CULVERT 2572 FEET WEST OF EL MIRAGE ROAD TO 8’ X 3’ BOX

CULVERT 2828 FEET WEST OF EL MIRAGE ROAD. (FIRST DRIVEWAY EAST OF
AIRLINE CANAL.)

Channel elements are a 5 foot bottom width; 4:1 side slopes; and the
channel slope is 0.1500%.
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The 8’ x 3’ box culvert at the upstream driveway is 40 feet long with an
outlet elevation of 1033.05 and an inlet elevation of 1033.11. The
culvert slope is the same as the channel slope.

Right of way required in this reach, north of Camelback Road, is 125
feet from STA 89+00 TO STA 85+20. Existing right of way is 55 feet.

STA 85+48 TO STA 78+23

FROM 8’ X 3’ BOX CULVERT (2828 FEET WEST OF EL MIRAGE ROAD) TO 8’ X 3’
BOX CULVERT OVER THE AIRLINE CANAL.

The channel elements in this reach are a 5 foot bottom width; 4:1 side
slope; and the channel slope is 0.1500%

The 8’ x 3’ box culvert at the Airline Canal is 60 feet long and will
cross over the top of the siphon for the Airline Canal. It may be
necessary to put in a new siphon as the elevation of the culverts and
channel depth may be too close to the top of the existing siphon. The
cost estimates include the cost to relocate the siphon. The outlet
elevation of the culvert is 1034.20 and the inlet elevation is 1034.34.
The culvert slope is 0.2300%.

Right of way required in this reach is 130 feet from STA 85+20 TO STA
78423. Existing right of way on the north side is 55 feet.

STA 77+63 TO STA 73+64

FROM 8’ X 3’ BOX CULVERT OVER THE AIRLINE CANAL TO 8’ X 3’ BOX CULVERT
UNDER 129TH AVENUE.

The channel elements are a 5 foot bottom width; 4:1 side slopes; and a
channel slope of 0.1500%

The 8’ x 3’ box culvert under 129th Avenue is 60 feet long with an
outlet elevation of 1034.94 and an inlet elevation of 1035.09. The
culvert slope is 0.2500%.

Right of way requirements are 130 feet from STA 77+63 TO STA 73+64.
Existing right of way is 55 feet.
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The existing Tierra Buena subdivision between 129th Avenue and the
Airline Canal is probably the critical link in regards to right of way
acquisition for this project. There are three lots in this area located
beyond the existing 55 foot roadway right of way. The two easterly lots
are vacant at this time and it appears that their only access is from
Camelback Road. The third lot, located just east of 129th Avenue, has a
residence built on it and access is from 129th Avenue. Presently, there
are no driveway entrances to the two vacant lots and culverted driveways
would have to be built in the future if the open channel is built. Two
options are available at this time. The first option is to realign
Camelback Road 75 feet to the south, therefore, negating the aspect of
condemning these lots. Right of way would have to be taken south of
Camelback Road to satisfy channel and future roadway requirements. The
roadway alignment would be routed to the south to miss the subdivision,
then curve back to its existing alignment at Dysart Road and at El
Mirage Road.

The second option is to take the three subdivision lots and keep the
Camelback Road alignment on the section line. It appears that the total
lots would have to be taken. This may not be a bad trade-off to keep
the alignment straight and clean and would preclude having to provide
the two eastern lots with direct access to Camelback Road. Cost
estimates for the 5-year interim channel design assume that the roadway
alignment can be shifted 75 feet to the south so as to miss the
subdivision lots. Therefore, right of way acquisition is assumed to be
taken along the south side of Camelback Road. A future alignment study
would be required to see if the alignment shift is feasible.

STA 73+04 TO STA 62+83

FROM 8’ X 3’ BOX CULVERT AT 129TH AVENUE TO 8’ X 3’ BOX CULVERT UNDER
DYSART ROAD.

The channel elements in this reach are a 5 foot bottom width; 4:1 side
slopes; and the channel slope is 0.1500%.

The 8’ x 3’ box culvert under Dysart Road is 110 feet long and has an
outlet elevation of 1036.62 and an inlet elevation of 1036.79. The
culvert slope is the same as the channel slope.

Right of way required in this reach is 130 feet. Existing right of way
is 55 feet.
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STA 61+73 TO STA 55+75

FROM 8’ X 3’ BOX CULVERT UNDER DYSART ROAD TO 8’ X 3’ BOX CULVERT 653
FEET WEST OF DYSART ROAD.

The channel elements are a 5 foot bottom width; 4:1 side slopes; and a
channel slope of 0.1500%

The 8’ x 3’ box culvert is 40 feet Tong and has an outlet elevation of
1037.69 and an inlet elevation of 1037.75. The culvert slope is
0.1500%.

Required right of way in this reach tapers from 130 feet at STA 61473 to
115 feet at STA 55+00. Existing right of way is 55 feet.

STA 55+35 TO STA 44+39

FROM 8’ X 3’ BOX CULVERT 653 FEET WEST OF DYSART ROAD T0 6’ X 3’ BOX
CULVERT 1789 FEET WEST OF DYSART ROAD.

The same channel elements apply as in the previous reach.

The 6’ x 3’ box culvert is 40 feet long. The outlet elevation is
1039.39 and the inlet elevation 1039.45. The culvert slope is 0.1500%.
A 1 foot drop inlet is lTocated 10 feet upstream of the box culvert and
has a top elevation of 1040.47 and a bottom elevation of 1039.47.

Required right of way in this reach is 115 feet from STA 55+00 TO STA
43+75. The existing right of way is 55 feet.

STA 43489 TO STA 35435
FROM 1 FOOT DROP INLET UPSTREAM OF 6’ X 3‘ BOX CULVERT TO 1 FOOT DROP
STRUCTURE 2693 FEET WEST OF DYSART ROAD.

The same channel elements apply as in the previous reach.

The 1 foot drop structure has a downstream elevation of 1046.40 feet and
an upstream elevation of 1047.40 feet. The downstream channel slope is
0.6940% and the upstream channel slope is 0.7300%.

Required right of way is 105 feet from STA 43+75 TO STA 35+35. Existing
right of way is 55 feet.
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M. STA 35425 TO STA 32+64

FROM 1 FOOT DROP STRUCTURE 2693 FEET WEST OF DYSART ROAD TO 1 - 36" RCP
2964 FEET WEST OF DYSART ROAD.

The channel elements in this reach are a 5 foot bottom width; 4:1 side
slopes; and the channel slope is 0.7300%

The 36" RCP is 40 feet long. The downstream elevation is 1049.43 and
the upstream elevation is 1049.58. The culvert slope is 0.7300%.

A 3 foot drop inlet structure will be located 10 feet upstream of the

culvert. The downstream elevation is 1049.65 and the upstream elevation
is 1052.65.

Required right of way is 105 feet from STA 35+25 TO STA 32+64. Existing
right of way is 55 feet.

N. STA 32+14 TO STA 10+62

FROM 3 FOOT DROP INLET UPSTREAM OF 36" RCP TO 36" RCP AT LITCHFIELD
ROAD.

The channel elements in this reach are a 5 foot bottom width; 4:1 side
slopes; and the channel slope is 0.7000% from STA 32+14 to STA 30+00,

0.2020% from STA 30+00 to STA 21+00, and 0.3700% from STA 21400 to STA
10+62.

The 36" RCP under Litchfield Road is 100 feet long and has an outlet
elevation of 1059.81 and an inlet elevation of 1060.18. The culvert
slope is 0.3700%. A 2.5 foot drop inlet is located 10 feet upstream of
the 36" RCP. The downstream elevation is 1060.22 and the upstream
elevation is 1062.72.

Required right of way is 105 feet from STA 32+14 TO STA 31+00, 85 feet
from STA 31400 TO STA 21400, and tapers from 85 feet at STA 21400 to 105
feet at STA 11400. The existing right of way is 55 feet.

0. STA -0+48 TO STA -2+00

FROM 2.5 FOOT DROP INLET UPSTREAM OF 36" RCP UNDER LITCHFIELD ROAD TO 1
FOOT DROP STRUCTURE.

The channel elements in this reach are an earthen V-ditch; 4:1 side
slopes; and a channel slope of 0.7800%.
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The downstream elevation of the 2.5 foot drop inlet is 1060.22 and the
upstream elevation is 1062.72.

The downstream elevation of the 1 foot drop structure is 1063.90 and the
upstream elevation is 1064.90.

Required right of way in this reach is 72 feet from STA -0+48 TO STA
-2+00. Existing right of way is 33 feet north of the section line.

STA -2+00 TO STA -4+00

FROM 1 FOOT DROP STRUCTURE TO 3 FOOT DROP STRUCTURE WEST OF LITCHFIELD
ROAD.

Channel elements in this reach are an earthen V-ditch; 4:1 side slopes;
and a channel slope of 0.7500%. The downstream elevation of the 3 foot
drop structure is 1066.40 and the upstream elevation is 1069.40.

Required right of way in this reach is 72 feet. Existing right of way
is 33 feet north of the monument line.

STA -4+00 TO STA -12+00

FROM 3 FOOT DROP STRUCTURE TO HIGH POINT 1200 FEET WEST OF LITCHFIELD
ROAD.

The channel elements in this reach are an earthen V-ditch; 4:1 side
slopes; and a channel slope of 0.8900%. The termination of the V-ditch
channel at STA -12+00 has an invert elevation of 1075.96.

Required right of way in this reach tapers from 72 feet at STA -4+00 to
55 feet at STA -7+00 to 38 feet at STA -12+00. Existing right of way is
33 feet.

It is assumed that the proposed preliminary roadway configuration will
not change west of Litchfield Road.
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RIGHT OF WAY REQUIREMENT TABLE FOR THE 5-YEAR INTERIM CAMELBACK ROAD CHANNEL
FROM WEST OF LITCHFIELD ROAD TO EAST OF EL MIRAGE ROAD.

- Right of way requirements are tabulated below based on stations
presented on preliminary plans for Camelback Road by Cella Barr &
Associates, June, 1985. Stations are extended east of E1 Mirage Road to
include the channel to the location of the existing 8’ x 8’ box culvert
outlet. The area east of E1 Mirage Road was not included on Cella Barr
& Associates’ preliminary plans.

- The right of way is based on future buildout (6 lanes with median) of
Camelback Road with the construction centerline located 4 feet North of
monument line between Litchfield Road and E1 Mirage Road. The roadway

configuration west of Litchfield Road and east of E1 Mirage Road would
stay the same.

Station New R/MW 01d R/W
-12+00 to -7+400 Tapers from 38’ 33/
(West of Litchfield Road) to 55/
-7400 to -4+00 Tapers from 55’ 33’

to 72’
-4+00 to -0+55 72/ 33/

0+00 West = 10+00 East --- ---
(Litchfield Road)

10460 to 11400 105/ 55/
11400 to 21+00 Tapers from 105’ 55/
to 85/
21+00 to 31+00 85’ 55’
31+00 to 43+75 105’ 55’
43+75 to 55+00 115/ 55/
55+00 to 61+73 Tapers from 115/ 55/
to 130’
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62+28 (Dysart Road)
62+83 to 73+04
73+64 to 77+63

78+23 to 85+20
85+20 to 89+00
89+00 to 101+00

101400 to 113461

114+16
(E1 Mirage Road)

114451 to 127+56
127+56 to 136488

136+88 to 140+01
(End Project)

New R/W 01d R/W
130/ 55/
130’ or North 557

Lot Line of Existing
Tierra Buena Subdivision
Lots (= 200')

130’ 55’

125’ 55’

Tapers from 125’ 55’

to 105’

105’ 55’ and 65’
to 263’ West of
E1 Mirage Road

N/A 85’

N/A 85’

N/A 85’

41




Proposed Drainage Structures Table
5-Year Interim Camelback Road Channel Design
(Litchfield Road to Agua Fria River)

INVERT ELEVATION

LOCATION STRUCTURE TYPE LENGTH SLOPE
INLET OUTLET (FT) (FT/FT)
STA ~4+00 3' Drop Structure 1069. 40 1066.40 N/A N/A
STA -2+00 1' Drop Structure 1064.90 1063.90 N/A N/A
STA -0+48 to STA -0+38 2.5' Drop Inlet 1062.72 1060.18 10 0.0037
1060.22
STA -0+38 to STA 10462 1 - 36" RCP 1060.18 1059.81 100 0.0037
(Litchfield Road)
STA 32+14 to STA 32+24 3' brop Inlet 1052.65 1049.58 10 0.0073
1049.65
STA 32+24 to STA 32+64 1 - 36" RCP 1049.58 1049.43 40 0.0073
STA 35+35 1' Drop Structure 1047.40 1046.40 N/A N/A
STA 43+89 to STA 43+99 1' Drop Inlet 1040.47
1039.47 1039.45 10 0.0015
STA 43+99 to STA 44+39 6' x 3' 8C 1039.45 1039.39 40 0.0015
STA 55+35 to STA 55475 8' x 3' BC 1037.75 1037.69 40 0.0015
STA 61+73 to STA 62483 8' x 3' BC 1036.79 1036.62 110 0.0015
(Dysart Road)
STA 73+04 to STA 73464 8' x 3' BC 1035.09 1034.94 60 0.0025
(129th Avenue)
STA 77+63 to STA 78423 8' x 3' BC 1034.34 1034.20 60 0.0023
(Airline Canal)
STA 85+48 to STA 85+88 8' x 3' BC 1033. 11 1033.05 40 0.0015
STA 88+04 to STA 88+44 8' x 3' BC 1032.73 1032.61 40 0.0030
STA 103+00 2' Drop Structure 1030.02 1028.02 N/A N/A
STA 113+51 to STA 113+61 3' Drop Inlet 1023.33
1020. 33 1020. 33 10 0.0005
STA 113+61 to STA 114471 1 - 60" RCP 1020.33 1020.00 110 0.0030
(E1 Mirage Road)
STA 127+38 to STA 127474 Ex. 2 - 58" x 36" 1018.33 1018.28 36 0.0013
CMPA's
STA 136+70 to STA 137+06 Ex, 2 - 58" x 36" 1017.12 1017.07 36 0.0013
CMPA's
STA 139+06 to STA 139+16 Ex. 3' Drop Inlet 1016.96
. 1013.96 1013.96 10 0.0005
STA 139+16 Existing 8'x8' BC 1013.96 1013.46 108 0.0046
(End of Project) 2500' E. of E1
Mirage Road
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S-YEAR INTERIM CAMELBACK CHANNEL DESIGN
Location: 1200 Feet West of Litchfield Road to 2500 Feet East of E1 Mirage Road - Working Upstream From Existing 8' x 8' Box Culvert East of E1 Mirage Road
Channel Type: Trapezoidal - Earthen
Side Slopes: 4:1
Storm Type: S-Year, 24-Hour
Mannings N: .025
LOCATION CHANNEL PROFILE AND CHANNEL DESIGN
INVERT ELEV. TOP OF BANK ELEV. WATER SURFACE ELEV. BOTTOM
FROM TO - LENGTH SLOPE WIDTH DISCHARGE
INLET OUTLET INLET OUTLET INLET QUTLET (FT.) (FT/FT) (FT.) (CFS)
(FT.) (FT.) (F1.) (FT.) (FT.) (FT.)
STA 139416 STA 137406 1016.96 1020 (N) 1022 (N)
(Existing 8'x8" Box (Ex. 2 - 58" x 36" CMPA's) (Top of 3 1017.07 1027.1 (S) 1027.1 (S) 1018.68 1020.01 210 0.0013 Varies 160
Culvert) Drop Inlet)
STA 136470 STA 127474 1022 (N) 1023 (N) :
(Existing 2 - SB" x 36" (Ex. 2 - 58" x 36" (MPA's) 1017.12 1018.28 1027.1 (S) 1027.4 (S) 1021.89 1022.24 896 0.0013 4 160
CMPA's)
STA 127438 STA 114+71 1024 (N) 1026 (N)
(Existing 2 - 58" x 36" (1 - 60" RCP - E1 Mirage 1018,33 1020. 33 1027.4 (S) 1027.5 (S) 1024.12 1024.36 1267 0.0013 4 160
CMPA's) Road)
STA 113+51 STA 103+00 1028 (N) 1032 (N)
(3' Drop Inlet) (2' Drop Structure) 1023.33 1028.02 1027.5 (S) 1033.3 (S) 1025. 30 1030.32 1051 0. 00446 S 160
STA 103+00 STA 101+00 1032 (N) 1034 (N)
(2' Drop Structure) (Channel Grade Break) 1030.02 1030.73 1033.3 (S) 1034.6 (S) 1031.99 1033.15 200 0.0036 S 160
STA 101400 STA 88+44 1034 (N) 1039 (N)
(Channel Grade Break) (8' x 3' BC) 1030.73 1032.61 1034.6 (S) 1038.6 (S) 1033.15 1035.34 1256 0.0015 S 136
STA 88+04 STA 85+88 1039 (N) 1040 (N)
(8' x 3' 8O) (8' x 3' BC) 1032.73 1033.05 1038.6 (S) 1039.4 (S) 1035. 54 1035.73 216 0.0015 5 110
STA 85+48 STA 78+23 1040 (N) 1045 (N)
(8' x 3" BC) (8" x 3" BC - Adrline 10331 1034,20 1039.4 (S) 1041.7 (S) 1036.26 1036.82 725 0.0015 S 10
Canal)
STA 77463 STA 73+64 1045 (N) 1047 (N)
(8' x 3' BC - Atrline (8' x 3' BC - 129th Ave.) 1034. 34 1034.94 1041.7 (S) 1042.4 (S) 1037.40 1037.66 399 0.0015 5 105
Canal)

NOTES: 1.
2.

(%

(S) Refers to south top of bank.

(N) Refers to north top of bank (from White Tanks/Agua fria ADMS topographic mapping - 2' C.1.).




5-YEAR INTERIM CAMELBACK CHANNEL DESIGN

1200 Feet West of Litchfield Road to 2500 Feet East of £1 Mirage Road - Working Upstream From Existing 8’ x 8' Box Culvert East of £1 Mirage Road

Location:
Channel Type: Trapezoidal - Earthen
Side Slopes: 4:1
Storm Type: S-Year, 24-Hour
Mannings N: .025
LOCATION CHANNEL PROFILE AND CHANNEL DESIGN
INVERT ELEV. TOP OF BANK ELEV. WATER SURFACE ELEV. BOTTOM
FROM 10 LENGTH SLOPE WIDTH DISCHARGE
INLET OUTLET INLET OUTLET INLET OUTLET (FT.) (FT/FT) (FT.) (CFS)
(FT.) (FT.) (FT.) (FT.) (FT.) (FT.)
STA 73404 STA 62483 : 1047 (N) 1044 (N)
(8" x 3' 8C - 125th Ave.) (8' x 3' BC - Dysart Road) 1035.09 1036.62 1042.4 (S) 1043.6 (S) 1038.16 1039.11 1021 0.0015 5 105
STA 61473 STA 55+75 1044 (N) 1043 (N)
(8' x 3' BC - Dysart Rd.) (8' x 3' BC) 1036.79 1037.69 1044.0 (S) 1043.3 (S) 1039.72 1040. 22 598 0.00138 5 102
STA 55+35 STA 44439 1043 (N) 1044 (N)
(8' x 3' BC) (6' x 3' BC) 1037.75 1039.39 1043.3 (S) 1044.1 (S) 1040.70 1041.80 1096 0.0015 5 99
STA 43+89 STA 35+35 1044 (N) 1050 (N)
(1' Drop Inlet) (1' Drop Structure) 1040.47 1046.40 1044.1 (S) 1050.0 (S) 1042, 52 1047.83 854 0.00694 5 7
STA 35+35 STA 32464 1050 (N) 1055 (N)
(1' Drop Structure) (1 - 36" RCP) 1047.40 1049.43 1050.0 (S) 1054.9 (S) 1048.78 1050.86 2N 0.0073 5 36
STA 32414 STA 21400 1055 (N) 1058 (N)
(3' Drop Inlet) {Grade Break) 1052.65 1055.97 1054.9 (S) 1058.4 (S) 1053.96 1057.86 1114 0.00202 V-Ditch 36
NOTES: 1. (8) Refers to south top of bank.
2. (N) Refers to north top of bank (from White Tanks/Agua Fria ADMS topographic mapping - 2' C.1.).
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5-YEAR INTERIM CAMELBACK CHANNEL DESIGN

1200 Feet West of Litchfield Road to 2500 Feet Fast of E1 Mirage Road - Working Upstream From Existing B' x 8" Box Culvert East of E1 Mirage Road

Location:
Channel Type: Trapezoidal ~ Earthen
Side Slopes: 4:1
Storm Type: S5-Year, 24-Hour
Mannings N: .025
LOCATION CHANNEL PROFILE AND CHANNEL DESIGN
INVERT ELEV. TOP OF BANK ELEV. WATER SURFACE ELEV, BOTTOM
FROM 10 LENGTH SLOPE WIDTH DISCHARGE
INLET OUTLET INLET QUTLET INLET OUTLET (FT.) (FT/FT) (FT.) (CFS)
(FT.) (FT.) (FT.) (FT.) (FT.) (FT.)
STA 21400 STA 10462 1058 (N) 1065 (N)
(Channel Grade Break) (1 - 36" RCP - Litchfield 1055.97 1059.81 1058.4 (S) 1064.6 (S) 1057.86 1061.50 1038 0.0037 V-Ditch 36
Rd.)
STA -0+38 STA -0+48 1066 (N) 1066 (N)
(1 - 36" RCP - Litchfield (2.5' Drop Inlet) 1060.18 1060.22 1064.6 (S) 1064.7 (S) 1063.37 1063.37 10 0.0037 5 36
Rd.)
STA -0+48 STA -2+00 1062.72 1063.90 1066 (N) 1067 (N)
(2.5' Orop Inlet) {1' Drop Structure) 1064.7 (S) 1067.5 (S) 1063.98 1065.25 152 0.0078 V-Ditch 36
STA -2+00 STA -4400 1067 (N) 1072 (N)
(1' Drop Structure) (3' Drop Structure) 1064.90 1066.40 1067.5 (S) 1071.2 (S) 1065.96 1067.55 200 0.0075 V-Ditch 24
STA -4+00 STA -12+00 1072 (N) 1077 (N)
(3' Drop Structure) (High Point) 1069.40 1075.96 1071.2 (S) 1077.6 (S) 1070.57 1077.02 800 0.0089 V-Ditch 16
NOTES: 1. (S) Refers to south top of bank.
2. (N) Refers to north top of bank (from White Tanks/Agua Fria ADMS topographic mapping - 2' C.1.).
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VIII. COST ESTIMATES

Cost estimates are limited to elements involved with the channel construction.
This includes drainage structures, channel excavation, right of way
acquisition, and various appurtenances and contingencies. No estimate was
made for clearing and grubbing; asphalt removal and replacement; and existing
structure removal. It was assumed that these costs would be included in the
roadway costs.

Estimates for the structures are based on box culverts, concrete pipe, and
headwalls. Other pipe materials may be substituted, where applicable, as long
as the hydraulic properties of the channel design are not compromised.

Also, the right of way costs may be reduced by realigning Camelback Road to
miss the Tierra Buena subdivision. This will have to be addressed during the
final design of the roadway.

Estimates are grouped as follows:

- West of Litchfield Road

- Litchfield Road to Dysart Road

- Dysart Road to E1 Mirage Road

- E1 Mirage Road to the Existing 8’ x 8’ Box Culvert

These estimates are on the following pages. The total construction cost for
drainage includes 20% for contingencies.

Severance damages for future driveway crossings at three locations are

included in the right of way costs. This is consistent with the Colter
Channel cost estimate.

Guardrail, wire fence, access road on north side, embankment spiliways, and
side weir inflow spillways are not shown on the 100-year preliminary plan,
however, these associated costs are included in the 100-year Camelback Channel
cost estimate and are shown on the typical sections.

Cost comparisons are included behind each cost estimate to compare the 100-
year Colter Channel versus the 100-year Camelback Channel cost and to compare
the 5-year interim Camelback Channel versus the 100-year Camelback Channel
cost. It should be noted that the design assumptions for each channel
alternative (Camelback vs. Colter) are somewhat different. It should also be
noted that the estimate for the 100-year Camelback Channel does not include
any costs associated with the undesirable safety, aesthetic and maintenance

46




W%

roup

issues related to locating a major drainage channel along a high volume road
of regional significance, such as, Camelback Road. These issues are difficult
to place a value on; especially public safety. With this in mind, it is clear
that a thorough evaluation of the alternatives requires consideration of a
number of issues beyond just costs. The following paragraphs describe the
differences in the design assumptions:

1.

Freeboard requirements differ for each alternative. The Colter Channel
was designed with a minimum freeboard of 1 foot and also with extra
capacity (in addition to the one foot of freeboard) to convey the
increased runoff that will result from future development in the
contributing drainage area. This extra capacity is being provided so
that the property owners will not have to provide stormwater retention
when they develop their property. In return, the property owners are
donating right of way for the construction of the Colter Channel. The
100-year Camelback Channel has no freeboard. The channel is only
required to keep one travel lane dry on the north side of the future
Camelback Road during the 100-year storm event. There is no allowance
for increased flows from future development. Freeboard for the 5-year
interim design is a minimum of 0.5 feet within the channel. The
freeboard requirements for the two Camelback Channel alternatives were
given by MCDOT.

The cost estimate for the 100-year Colter Channel includes bridges

at Dysart Road and at E1 Mirage Road, as requested by MCDOT. The 100-
year Camelback Channel design incorporates box culverts at these roadway
crossings (MCDOT requested the use of culverts because of the close
proximity to the major intersections on Camelback Road). The bridge
costs are higher than the culvert costs.

Fence costs are included for the Colter Channel design as required by
FCDMC. Fence costs are also included in the 100-year Camelback Channel
design on the north side of the channel and guardrail is included along
the south side (adjacent to Camelback Road) in certain areas as needed
to meet clear zone requirements.

Channel geometry and associated excavation costs are also different for
each alternative. The Colter Channel has 6:1 side slopes on both sides
and a larger bottom width to provide a greater conveyance capacity that
allows future development to occur without providing stormwater

retention (see item 1). The Camelback Channel has a 4:1 side slope on
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the north side and a 6:1 side slope on the south side adjacent to
Camelback Road. The Camelback Channel was designed with a minimum
channel bottom that does not provide any extra capacity for future
development. In addition, the Colter Channel alignment is longer than
the Camelback Channel alignment.

Driveway crossings are a significant cost factor. In the case of Colter

Channel there are no existing driveways for which culverts are required.
The Camelback Channel, on the other hand, requires numerous culverts to
provide access for existing driveways.

Both the 100-year Colter Channel and 100-year Camelback Channel designs
incorporate a concrete valley gutter from E1 Mirage Road to the outfall
in the Agua Fria River. However, due to the location of the outfall,
the Camelback Channel has a considerably shorter length of valley
gutter.

Right of way costs for each channel location are significantly different
because of the higher cost associated with obtaining right of way along
Camelback Road versus the Colter alignment and, as described above, much
of the right of way for the Colter Channel will be donated. The
Camelback Channel alignment requires the acquisition of the existing
Tierra Buena subdivision lots and residences north of Camelback Road.
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CAMELBACK ROAD CHANNEL
100-YEAR DESIGN
(Without Colter Channel)

Page 1 of 6
COST ESTIMATE
West of Litchfield Road to Litchfield Road
(Incuding Litchfield Road Drainage Structures)

Desqﬁiption __ QE?ntity __ Unit Cost Cost
Channel Excavation 2,731 C.Y. $1.50/C.Y. $4,100.00
3’ Drop Structure 1 Ea. $5,000/Ea. $5,000.00
2’ Drop Structure 1 Ea. $4,500/Ea. $4,500.00
2’ Drop Inlet 1 Ea. $5,000/Ea. $5,000.00
Grouted Riprap (1’ Thick) 125 C.Y. $50.00/C.Y. $6,300.00
1-6’"x 3’ B.C. 100 L.F. $200/L.F. $20,000.00
w/Headwalls
Guardrail 500 L.F. $10.00/L.F. $5,000.00
Guardrail 1231 Sections 2 Ea. $800/Ea. $1,600.00

Subtotal $51,500.00
20% Contingencies $10,300.00
(Removals, Pavement Replacement, Additional :
Spillways, Etc.)
| __ __ _EATotal Construction Cost $§l:800.00
_Eight of_Way _ __ 33,640_S.F. _ $.40/S.F.___ $13,500.00
TOTAL COST THIS REACH $75,300.00
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CAMELBACK ROAD CHANNEL
100-YEAR DESIGN
(Without Colter Channel)

Page 2 of 6
COST ESTIMATE
Litchfield Road to Dysart Road
(Incuding Dysart Road Drainage Structures)

Eescripgﬂﬂl _ Quantity 4__Unit Cost Cost
Channel Excavation 54,945 C.Y. $1.50/C.Y. $82,400.00
(Trapezoidal)

Grouted Riprap (1’ Thick) 945 C.Y. $50.00/C.Y. $47,200.00
3’ Drop Inlet 1 Ea. $5,600/Ea. $5,600.00
1 - 6'’x4’ B.C. w/Headwalls 40 L.F. $225/L.F. $9,000.00
3’ Drop Structure 1 Ea. $11,200/Ea. $11,200.00
2’ Drop Structure 1 Ea. $10,500/Ea. $10,500.00
4 - 8'x4’ B.C. w/Headwalls 40 L.F. $900/L.F. $36,000.00
4 - 8'x5’ B.C. w/Headwalls 40 L.F. $950/L.F. . $38,000.00
5 -8 x5 B.C. 110 L.F. $1,150/L.F. $126,500.00
w/Headwalls (Dysart Road)
Guardrail 1,000 L.F. $10.00/L.F. $10,000.00
Guardrail End Sections 8 Ea. $800/Ea. $6,400.00
Access Rd. 14’Wide, 6"ABC 2,700 Ton $9.00/Ton $24,300.00
Wire Fence 5,110 L.F. $5.00/L.F. $25,600.00
Fence Gates 5 Ea. $750/Ea. $3,800.00
Embankment Spillways 8 Ea. $1,500/Ea. $12,000.00
Subtotal $448,500.00

20% Contingencies (Removals, Pavement Replacement,

Additional Spillways, Etc.)

$89,700.00

Total Construction Cost

$538,200.00 |

Right of Way

577,965 S.F.

$.40/S.F.

$231,200.00

Severance Damage
(Cost of Culverts)

L.S.

$90,000

$90,000.00

e,
e ——

Total Right of Way

$321,200.00

TOTAL COST THIS REACH

$859,400.00
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CAMELBACK ROAD CHANNEL
100-YEAR DESIGN

(Without Colter Channel)

Page 3 of 6
COST ESTIMATE
Dysart Road to E1 Mirage Road
(Incuding E1 Mirage Road Drainage Structures)

Description Quantity Unit Cost Cost
Channel Excavation 122,833 C.Y. $1.50/C.Y. $184,200.00
5 -8 x 5" B.C. 60 L.F. $1,150/L.F. $69,000.00
w/Headwalls
5 -8 x5 B.C. 60 L.F. $1,150/L.F. $69,000.00
w/Headwalls
Replace & Lower 36" Siphon 150 L.F. $70.00/L.F. $10,500.00
for Air]ine Canal
5 -8 x5 B.C. 40 L.F. $1,150/L.F. $46,000.00
w/Headwalls
5 -8 x5 B.C. 40 L.F. $1,150/L.F. $46,000.00
w/Headwalls
2’ Drop Structure 1 Ea. $45,500/Ea. $45,500.00
3’ Drop Structure 1 Ea. $51,625/Ea. $51,600.00
2’ Drop Inlet (E1 Mirage 1 Ea. $11,200/Ea. $11,200.00
Road)

Grouted Riprap (1’ Thick) 770 C.Y. $50.00/C.Y. $38,500.00
5 -8 x 4" B.C. 110 L.F. $1,100/L.F. $121,000.00
w/Headwalls (E1 Mirage Rd)
Guardrail 1,000 L.F. $10.00/L.F. $10,000.00
Guardrail End Sections 8 Ea. $800/Ea. $6,400.00
Access Road 14’ wide, 6" 2,700 Ton $9.00/Ton $24,300.00
ABC
Wire Fence 5,080 L.F. $5.00/L.F. $25,400.00
Fence Gates 6 Ea. $750/Ea. $4,500.00
Embankment Spillways 8 Ea. $1,500/Ea. $12,000.00
Subtotal $775,100.00
20% Contingencies (Removals, Pavement Replacement, $155,000.00
Additional Spillways, Etc.)
Total Construction Cost | $930,100.00

(Continued)
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Page 4 of 6

COST ESTIMATE
Dysart Road to E1 Mirage Road
(Incuding E1 Mirage Road Drainage Structures)

Description Quantity Unit Cost Cost
Right of Way 868,778 S.F. $.40/S.F. $347,500.00
3 Vacant Lots $25,000/Ea. $75,000.00
4 Lots w/House $150,000/Ea. $600,000.00
Severance Damage L.S. $90,000 $90,000.00
(Cost of Culverts)

Total Right of Way | $1,112,500.00
TOTAL COST THIS REACH | $2,042,600.00
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CAMELBACK ROAD CHANNEL
100-YEAR DESIGN
(Without Colter Channel)

Page 5 of 6
“ COST ESTIMATE
E1 Mirage Road to Existing 8’ x 8’ Box Culvert Outlet
(Incuding 3 Added Culverts at Outlet)
I Description _ _ Qt_x_antity__ Um‘_:c_ Cost Egst __
| Channel Excavation 82,171 C.Y. $1.50/C.Y. $123,300.00
" 8 - 8'x4’ B.C. w/Headwalls 36 L.F. $1,700/L.F. $61,200.00
" 8 - 8'x4’ B.C. w/Headwalls 36 L.F. $1,700/L.F. $61,200.00
" Grouted Riprap 700 C.Y. $50.00/C.Y. $35,000.00
" Additional 3 - 8’ x 8’ 108 L.F. $900/L.F. $97,200.00
B.C. w/Headwalls
F Concrete Valley Gutter 580 C.Y. $175/C.Y. $101,500.00
I Guardrail 600 L.F. $10.00/L.F. $6,000.00
I Guardrail End Sections 6 Ea. $800/Ea. $4,800.00
Access Road 14’ Wide, 6" 1,300 Ton $9.00/Ton $11,700.00
ABC
Wire Fence 2,530 L.F. $5.00/L.F. $12,700.00
Fence Gates 4 Ea. $750/Ea. $3,000.00
_ETPankment §£jl]ways ___ 4 Ea. $l;§OO/Ea. | $6,000.00
Subtotal $523,600.00
20% Contingencies (Removals, Pavement Replacement, $104,700.00
Additional Spillways, Etc.)
_ _ Total CﬂstructiolCost $62§_,_§00.0(_)___
Right of Way 467,055 S.F. $.40/S.F. $186,800.00
Severance Damage L.S. $90,000 $90,000.00
(Cost of Culverts)
' Total Right of Way | $276,800.00
TOTAL COST THIS REACH| $905,100.00
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Page 6 of 6

COST ESTIMATE

E1 Mirage Road to Existing 8’ x 8’ Box Culvert OQutlet
(Incuding 3 Added Culverts at Qutlet)

Description Quantity Unit Cost Cost
ADDITIONAL PROJECT COSTS
Mobilization L.S. $50,000 $50,000.00
NPDES/SWPPP Permits L.S. $15,000 $15,000.00
Side Weir Inflow Spiliways 8 Ea. $10,400/Ea. $83,000.00
(Assumed Same as Colter
Channel)
Subtotal $148,000.00
L +20% Contingencies $29,600.00

Total Additional Project Costs

$177,600.00

TOTAL PROJECT COST

Total Project Construction Cost
(Including Contingencies)

$2,336,000.00

Total Project Right of Way Cost
(Including Severance Damages)

$1,724,000.00

TOTAL PROJECT COST

$4,060,000.00
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COST COMPARISONS OF

100-YEAR CAMELBACK CHANNEL (WITHOUT COLTER CHANNEL)

Vs.

100-YEAR COLTER CHANNEL

COST COMPARISONS

Description

Camelback Channel
(100-Year Without
Colter Channel)

Colter Channel
100-Year 1

Channel Excavation 262,680 C.Y. 284,310 C.Y.
$394,000 $426,500

Grouted Riprap 2,540 C.Y. 370 C.Y.
$127,000 $18,500

Drop Structures 9 Total 5 Total
$150,100 $192,800

Guardrail & Fence $125,200 $165,000

(Camelback)

Wire Fence (Colter)

Access/Maintenance Roads/ $60,300 $364,000

Bridge Approaches

Valley Gutter $101,500 $170,000

Side Weir Inflow Spillways Assume Same as Colter $83,900
$83,000

E1 Mirage Road & Dysart $247,500 $770,000

Road Crossings

Camelback - Box Culverts

Colter - Bridges

Driveway Crossings & $563,100 (Airline Canal Only)

Airline Canal $44,000

Embankment Spillways 20 Each 8 Each
$30,000 $12,000

20% Contingencies - $389,300 $302,200

(Camelback)

Miscellaneousz - (Colter)

Mobilization & Permits $65,000 $65,000

Right of Way $1,724,000 $500,0002

(Including Severance

Damages)

TOTAL COST $4,060,000% $3,113,900%

Colter Channel Cost Estimates and Design Plans were compiled by CRSS,

Inc. for FCDMC.

Cost Estimates for Colter Channel are final bid estimates with no cost

for contingencies.

Some of the right of way for Colter Channel will be donated and in
return the County will upsize the capacity of the channel to allow the
doner’s to develop without providing stormwater retention.

Does not include landscaping costs.

$3,853,200.
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CAMELBACK ROAD CHANNEL
5-YEAR DESIGN (INTERIM DESIGN)
(With Colter Channel)

Page 1 of 4
COST ESTIMATE
West of Litchfield Road to Litchfield Road
(Incuding Litchfield Road Drainage Structure)
_ Description _ __E)uantity _ Uri_t Cost. _Cost __|
Channel Excavation 1,219 C.Y. $1.50/C.Y. $1,800.00
3’ Drop Structure 1 Ea. $4,500/Ea. $4,500.00
1’ Drop Structure 1 Ea. $3,250/Ea. $3,250.00
2.5’ Drop Inlet 1 Ea. $3,650/Ea. $3,650.00
Grouted Riprap (1’ Thick) 85 C.Y. $50.00/C.Y. $4,300.00
1 - 36" RCP 100 L.F. $70/L.F. $7,000.00
Headq311s _ ___E Ea. _ $1,500/Ea. $3,000.00
Subtotal $27,500.00
20% Contingencies $5,500.00
(Removals, Pavement Replacement, Additional
Spillways, Etc.)
_ Tgﬁf] Construction Cost $33,000.00
Right of Way 29,433 S.F. $.40/S.F. $11,800.00
TOTAL COST THIS REACH $44,800.00
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CAMELBACK ROAD CHANNEL
5-YEAR DESIGN (INTERIM DESIGN)
(With Colter Channel)

Page 2 of 4
COST ESTIMATE
Litchfield Road to Dysart Road
(Incuding Dysart Road Drainage Structure)
Description Quantity Unit Cost Cost
Channel Excavation 15,356 C.Y. $1.50/C.Y. $23,000.00
3’ Drop Inlet 1 Ea. $4,050/Ea. $4,050.00
1 - 36" RCP 40 L.F. $70.00/Ea. $2,800.00
Headwalls 2 Ea. $1,500/Ea. $3,000.00
1’ Drop Structure 1 Ea. $3,550/Ea. $3,550.00
1’ Drop Inlet 1 Ea. $3,000/Ea. $3,000.00
Grouted Riprap (1’ Thick) 370 C.Y. $50.00/C.Y. $18,500.00
1-6"x 3’ B.C. 40 L.F. $200/L.F. $8,000.00
w/Headwalls
1-8" x 3" B.C. 40 L.F. $250/L.F. $10,000.00
w/Headwalls
1-8" X3’ 8B.C. 100 L.F. $250/L.F. $27,500.00
w/Headwalls
Embankment Spillways 16 Ea. $1,500/Ea. | $24,000.00
Subtotal $127,400.00
20% Contingencies $25,500.00
(Removals, Pavement Replacement, Additional
Spillways, Etc.)
Total Construction Cost $152,900.00
Right of Way 237,855 S.F. $.40/S.F. $95,100.00
Severance Damage L.S. $20,000 $20,000.00
(Cost of Culverts)
Total Right of Way $115,100.00
TOTAL COST THIS REACH $268,000.00
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CAMELBACK ROAD
5-YEAR DESIGN (INTERIM DESIGN)
(With Colter Channel)

CHANNEL

Page 3 of 4
COST ESTIMATE
Dysart Road to E1 Mirage Road
(Incuding E1 Mirage Road Drainage Structure)

Description Quantity Unit Cost Cost
Channel Excavation 29,474 C.Y. $1.50/C.Y. $44,200.00
1 -8 x3’B.C. 60 L.F. $250/L.F. $15,000.00
w/Headwalls
1 -8 x 3" B.C. 60 L.F. $250/L.F. $15,000.00
w/Headwalls
Replace & Lower 36" Siphon
for Airline Canal
1 -8 x3'8B.C. 40 L.F. $250/L.F. $10,000.00
w/Headwalls
1 -8 x 3" B.C. 40 L.F. $250/L.F. $10,000.00
w/Headwalls
2’ Drop Structure 1 Ea. $4,000/Ea. $4,000.00
3’ Drop Inlet 1 Ea. $4,650/Ea. $4,650.00
1-8" x4'B.C. 110 L.F. $275/L.F. $30,250.00
w/Headwalls
Grouted Riprap 420 C.Y. $50.00/C.Y. $21,000.00
Embankment Spillways 16 Ea. $1,500/Ea. $24,000.00

Subtotal $178,100.00
20% Contingencies $35,600.00

(Removals, Pavement Replacement, Additional

Spillways, Etc.)

Total Construction Cost

$213,700.00

Right of Way 319,765 S.F. $.40/S.F. Il $127,900.00
Severance Damage L.S. $20,000 $20,000.00
(Culvert Costs)

TOTAL COST THIS REACH

Total Right of Way

$147,900.00

$361,600.00
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CAMELBACK ROAD CHANNEL
5-YEAR DESIGN (INTERIM DESIGN)
(With Colter Channel)

Page 4 of 4

COST ESTIMATE
E1 Mirage Road to Existing 8’ x 8’ Box
Culvert Outlet Under Camelback Road

Description Quantity Unit Cost | Cost
Regrade and Clear Existing Lump Sum $5,000.00 $5,000.00
Channel
Embankment Spillways 8 Ea. $1,500/Ea. $12,000.00

Subtotal $17,000.00
20% Contingencies $3,400.00

(Removals, Pavement Replacement, Additional

Spillways, Etc.)
Total Construction Cost $20,400.00

ADDITIONAL PROJECT COSTS

Mobilization L.S. $30,000 $30,000.00
NPDES/SWPPP Permits L.S. $15,000 L' $15,000.00

—mee

Total Additional Project Costs

$45,000.00

TOTAL PROJECT COST

TOTAL PROJECT CONSTRUCTION COST

(Including Contingencies)

$465,000.00

TOTAL PROJECT RIGHT OF WAY COST
(Including Severance Damages)

$274,800.00

TOTAL PROJECT COST

$739,800.00
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COST COMPARISONS OF

100-YEAR CAMELBACK CHANNEL (WITHOUT COLTER CHANNEL)

Vs.

5-YEAR INTERIM CAMELBACK CHANNEL (WITH COLTER CHANNEL IN PLACE)

COST COMPARISONS

Description

100-Year Camelback
Channel Design
(Hithout Colter

5-Year Interim
Camelback Channel
Design

Channel) (With Colter Channel)
Channel Excavation 262,680 C.Y. 46,050 C.Y.
$394,000 $74,000
Drop Structures 9 Total 8 Total
$150,100 $30,650
Grouted Riprap 2,540 C.Y. 875 C.Y.
$127,000 $43,800
Wire Fence & Guardrail $125,200 Not Required
Culvert Crossings $810,600 $141,550
Maintenance Road $60, 300 Not Required
Valley Gutter $101,500 Not Required
Side Wier Inflow Spillways $83,000 Not Required
Embankment Spillways 20 Each 40 Each
$30,000 $60,000
20% Contingencies $389,300 $70,000
Right of Way (Including $1,724,000 $274,800
Severance Damages) (Without Subdivision
Lots)
Mobilization & Permits $65,000 $45,000
TOTAL COST $4,060,000 $739,800
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APPENDIX A

STANDARD STEP BACKWATER ANALYSIS
AND CULVERT ANALYSES




100-YEAR BACKWATER ANALYSES



CURRENT DATE: 07-06-1993
URRENT TIME: 10:25:%5

—
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FILE DATE: 06-24-1993
FILE NAME: CBOUT100

STA 13b+91
upst. fuce oF Em‘f/r‘hj 8&5/5'@

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

outlel wnider Comel beck Rousd

Iuto Exis )v'udL Sl & Cravel P

I |
Il c| SITE DATA | CULVERT SHAPE, MATERIAL, INLET i
u} = |
l L i INLET  OUTLET CULVERT | BARRELS i
I| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | FD) (FT)  (FT) | MATERIAL (FT) (FT) n TYPE |
| 1]1013.96 1013.46 100.00 | 4 RCB 8.00 8.00 .012 CONVENTIONAL|
l 2 | | |
| 3| | I
| 4] I |
| 5 | | l
| 61 I I
| 1 i J

I FILE: CBOUT100

CULVERT HEADWATER ELEVATION (FT)

DATE: 06-24-1993

DISCHARGE 1 2 3 4 5 6  ROADWAY
I 0 1017.96 0.00 0.00 0.00 0.00 0.00 1023.60
173 1018.09 0.00 0.00 0.00 0.00 0.00 1024.07

345 1018.19 0.00 0.00 0.00 0.00 0.00 1024.33

518 1018.35 0.00 0.00 0.00 0.00 0.00 1024.55

690 1018.49 0.00 0.00 0.00 0.00 0.00 1024.74

863 1018.18 0.00 0.00 0.00 0.00 0.00 1024.90

1036 1018.76 0.00 0.00 0.00 0.00 0.00 1025.06
1208 1019.32 0.00 0.00 0.00 0.00 0.00 1025.21
1381 1019.85 0.00 0.00 0.00 0.00 0.00 1025.36
1553  1020.38 0.00 0.00 0.00 0.00 0.00 1025.50
1726  1020.89 0.00 0.00 0.00 0.00 0.00 1025.63
3452 1026.22 0.00 0.00 0.00 0.00 0.00 0.00

The above Q and HW are for a point above the roadway.
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I?URRENT DATE: 07-06-1993 FILE DATE: 06-24-1993
CURRENT TIME: 10:25:55 FILE NAME: CBOUT100

PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 8 BY 8 ) RCB

DIS-  HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft) (ft)  (ft) <F4>  (ft) (ft) (fps) (ft) (fps) (ft)

0 1017.96 0.00 4.00 O-NF 0.00 0.00 0.00 0.00 0.00 4.50
173 1018.09 1.44 4,13 3-Mit 0.80 0.97 1.20 4.50 0.00 4.50
345 1018.19 2.28 4.23 3-MI1t 1.23 1.54 2.40 4.50 0.00 4,50
518 1018.35 2.99 4.39 3-Mit 1.65 2.02 3.60 4.50 0.00 4.50
690 1018.49 3.62 4.53 3-M1t 2.01 2.44 4.79 4.50 0.00 4.50
863 1018.18 4.22 4,22 1-82n 2.36 2.83 11.01 2.45 0.00 4.50

1018.76 4.80 4.80 1-S2n 2.68 3.20 11.60 2.79 0.00 4.50
1019.32 5.36 5.36 1-S2n 3.00 3.55 12.10 3.12 0.00 4.50
1381 1019.85 5.89 5.89 1-82n 3.31 3.88 12.55 3.44 0.00 4.50
1553 1020.38 6.42 6.42 1-S2n  3.60 4.19 12.96 3.75 0.00 4.50
1726 1020.89 6.93 6.93 1-82n 3.90 4.50 13.34 4.04 0.00 4.50

E1. inlet face invert 1013.96 ft E1. outlet invert 1013.46 ft
El. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

okkxk QITE DATA sk CULVERT INVERT eseseesiciedeoiedesiokdk

I B BN BN T B EE
-t ot
nN o
o w
@® O

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1013.96
OUTLET STATION (FT) 100.00
I OUTLET ELEVATION (FT) 1013.46
NUMBER OF BARRELS 4
SLOPE (V-FT/H-FT) 0.0050
I CULVERT LENGTH ALONG SLOPE (FT) 100.00

*kkicxr CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 8.00 FT
BARREL RISE 8.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE :




RRENT DATE: 07-06-1993 FILE DATE: 06-24-1993
CURRENT TIME: 10:25:55 FILE NAME: CBOUT100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1017.96
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 50.00
CREST LENGTH (FT) 200.00
OVERTOPPING CREST ELEVATION (FT) 1023.60




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..veeeeerenecsrsaenaaas 1726.0
Channel Bottom Slope (feet per foot).......... creeatenas 0.0025
Manning*s Roughness Coefficient (n-value)........ccuenann 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4,00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)....cviiiiniiieinnavenncnanns 100.0
Channel Flow-Line Elevation at Starting Station (feet).. 1013.96
Water Surface Elevation at Starting Station (feet)...... 1020.89
Starting Channel Station (feet)..icieieeieriaaceenncacens 0.00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)........... feeeiaetacsereranenensaann 2.82
Critical Depth (feet) i uiiiiiiiiiniisniinirnnanncncnosss 2.04

Station Flowline WS Elev. Depth Flow Area

Vel Velocity EGL Slope

(ft) (ft) (Ft) (ft) (sq ft) (fps) Head(ft) (Ft/ft)
139416 0.0 1013.96 1020.89 6.93  885.10 1.95  0.059 0.000107
50.0 1014.08 1020.89 6.81  866.43 1.99  0.062 0.000114

100.0 1014.21 1020.90 6.69  847.91 2.04  0.064 0.000122

150.0 1014.33 1020.90 6.57 829.55 2.08  0.067 0.000130

200.0 1014.45 1020.90 6.45 811.33 2.13  0.070 0.000139

|37+06 210.0 1014.48 1020.90 6.43  807.72 2.14  0.071 0.000141
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

!
s=.00z47 7



ICURRENT DATE: 07-15-1993

STA 36+ TO STA I3THOL

FILE DATE: 06-24-1993

CURRENT TIME: 12:04:58 FILE NAME: CB1-100 Culveyt- UWW’C( Dfl.ll
l 2275 ' E of E/ mirvge Rd.
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0 J0O—r. QR: N6 cFs
T 1
Ii c i SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| u { |
| L] INLET OUTLET CULVERT | BARRELS |
I| V| ELEV.  ELEV. LENGTH | SHAPE SPAN RISE MANNING  INLET |
| | (M (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1 [1014.57 1014.48  36.00 | 8 RCB 8.00 4.00 .012 CONVENTIONAL|
j: | |
| 3] | l
| 4] I |
II 5 | | |
| 6| l |
| { 1 ]

SUMMARY OF CULVERT FLOWS (CFS) FILE: CB1-100

DATE: 06-24-1993

I ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1020.90 0 0 0 0 0 0 0 0 1
1020.91 173 173 0 0 0 0 0 01
1020.94 345 345 0 0 0 0 0 01
I 1020.98 518 518 0 0 0 0 0 ¢
1021.05 690 690 0 0 0 0 0 0 1
1021.13 863 863 0 0 0 0 0 0 1
I 1021.23 1036 1036 0 0 0 0 0 01
1021.35 1208 1208 0 0 0 0 0 0 1
1021.49 1381 1381 0 0 0 0 0 0 1
1021.64 1553 1553 0 0 0 0 0 0 1
l 1021.82 1726 1726 0 0 0 0 0 01
1022.00 1880 1880 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CB1-100 - DATE: 06-24-1993

l HEAD HEAD TOTAL FLOW % FLOW

ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1020.90 0.00 0 0 0.00

l 1020.91 0.00 173 0 0.00

1020.94 0.00 345 0 0.00

1020.98 0.00 518 0 0.00

I 1021.05 0.00 690 0 0.00

1021.13 0.00 863 0 0.00

1021.23 0.00 1036 0 0.00

1021.35 0.00 1208 0 0.00

l 1021.49 0.00 1381 0 0.00

1021.64 0.00 1553 0 0.00

1021.82 0.00 1726 0 0.00

I <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




2
ICURRENT DATE: 07-15-1993 FILE DATE: 06-24-1993
CURRENT TIME: 12:04:58 FILE NAME: CB1-100
I PERFORMANCE CURVE FOR CULVERT # 1 - 8 ( 8 BY 4 ) RCB

DIS-  HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE ODEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft) (ft)  (ft) <Fa>  (ft) (ft) (fps) (ft) (fps) (Ft)

I 0 1020.90

0.00 6.33 O-NF 0.00 0.00 0.00 0.00 0.00 6.42

173 1020.91 0.91 6.34 4-FFt 0.63 0.61 0.67 4.00 0.00 6.42
345 1020.%4 1.44 6.37 4-FFt 1.00 0.97 1.35 4.00 0.00 6.42
518 1020.98 1.89 6.41 4-FFt 1.31 1.27 2.02 4.00 0.00 6.42
690 1021.05 2.31 6.48 4-FFt 1.59 1.54 2.70 4.00 0.00 6.42
863 1021.13 2.70 6.56 4-FFt 1.85 1.78 3.37 4.00 0.00 6.42
1036 1021.23 3.08 6.66 4-FFt 2.10 2.02 4.05 4.00 0.00 6.42
1208 1021.35 3.44 6.78 4-FFt 2.34 2.23 4.72 4.00 0.00 6.42
1381 1021.49 3.80 6.92 4-FFt 2.57 2.44 5.39 4.00 0.00 6.42
- 1553 1021.64 4.15 7.07 4-FFt 2.80 2.64 6.07 4.00 0.00 6.42
1021.82  4.51  7.25 4-FFt 3.02 2.83 6.74 4,00 0.00 6.42

E1. inlet face invert 1014.57 ft El1. outlet invert 1014.48 ft
El. inlet throat invert 0.00 ft El1. inlet crest 0.00 ft

sikdok STTE DATA *%¥%% CULVERT INVERT ddsisoricioisorkidk

I N Il BbBE En
-
~J
&

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1014.57
OUTLET STATION (FT) 36.00

I OUTLET ELEVATION (FT) 1014.48
NUMBER OF BARRELS 8
SLOPE (V-FT/H-FT) 0.0025

I CULVERT LENGTH ALONG SLOPE (FT) 36.00

*kxok CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 8.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




ICURRENT DATE: 07-15-1993 FILE DATE: 06-24-1993
CURRENT TIME: 12:04:58 FILE NAME: CB1-100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1020.90
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 30.00
swwik USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1027.10
40.00 1026.50
48.00 1027.10

148.00 1022.00

B W N -




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second).....eveeencenanennnnns 1726.0 )
Channel Bottom Slope (feet per fOOt)....eveeresanncnnnns 0.0025 S-= -GOZ"7//
Manning"s Roughness Coefficient (n-value)...cevevuenenn. 0.0250

Channel Side Slope - Left Side (horizontal/vertical).... 4.00

Channel Side Slope - Right Side (horizontal/vertical)... 4.00

Channel Bottom Width (feet)....ciiiiiiiiririinnenrinanns 100.0

Channel Flow-Line Elevation at Starting Station (feet).. 1014.57

Water Surface Elevation at Starting Station (feet)...... 1021.82

Starting Channel Station (feet)....cciiviiiiinniannnnns 246.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).cvivieriireneaannrseeesnasasascsnnas 2.82
Critical Depth (feet)....iciiiiiiriiniiiiiiiiieiiranaens 2.04

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) - (sq ft) (fps) Head(ft) (ft/ft)

136470 246.0 1014.57 1021.82 7.25 935.25 1.85  0.053 0.000091
300.0 1014.70 1021.82 7.12  914.68 1.89  0.055 0.000098
500.0 1015.20 1021.83 6.64  839.97 2.05  0.066 0.000125
700.0 1015.69 1021.85 6.16  767.70 2.25  0.078 0.000163
900.0 1016.19 1021.87 5.69  698.08 2.47  0.095 0.000217
1100.0 1016.68 1021.90 5.22  631.41 2.73  0.116 0.000292
[Z7+741142.0 1016.78 1021.91 5.13  617.81 2.79  0.121 0.000312

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations: & flow chart is available.




CURRENT DATE: 07-15-1993 FILE DATE: 06-24-1993
CURRENT TIME: 12:18:06 FILE NAME: CB2-100
I FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0
Il ] ] 1
| ¢ SITE DATA | CULVERT SHAPE, MATERIAL, INLET
| vl % i
| L] INLET OUTLET CULVERT | BARRELS |
I| v | ELEV. ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | M (FT) (FT) | MATERIAL (FTY  (FT) TYPE |
| 1]1016.87 1016.78  36.00 | 8 RCB 8.00 4.00 .012 CONVENTIONAL|
§: | |
| 3] | |
| 4] | |
ll 5| | I
| 6| I I
1 ! 1 |
ISUNMARY OF CULVERT FLOWS (CFS) FILE: CB2-100 DATE: 06-24-1993
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1021.91 0 0 ] 0] 0 0 0 0 1
1021.92 144 144 0 0 0 0 0 0 1
1021.94 288 288 0 0 0 0 0 01
1021.97 432 432 0 0 0 0 0 0o 1
1022.01 576 576 0 0 0 0 0 0 1
1022.07 720 720 0 0 0 0 0 0 1
1022.14 863 863 0 0 0 0 0 0 1
1022.22 1007 1007 0 0 0 0 0 0 1
1022.32 1151 1151 0 0 0 0 0 0 1
1022.43 1295 1295 0 0 0 0 0 0 1
1022. 55 1439 1439 0 ] 0 0 0 0 1
1022.70 1592 1592 0 0 0 0 0 OVERTOPPING

HEAD HEAD
ELEV(FT) ERROR(FT)

1021.91 0.00
1021.92 0.00
1021.94 0.00
1021.97 0.00
1022.01 0.00
1022.07 0.00
1022.14 0.00
1022.22 0.00
1022.32 0.00
1022.43 0.00
1022.55 0.00

SUMMARY OF ITERATIVE SOLUTION ERRORS

FILE: CB2-100

TOTAL

FLOW(CFS)

0
144
288
432
576
720
863

1007
115
1285
1439

FLOW
ERROR(CFS)

0

O 0O 0 0O 0O 0 OO0 oo

DATE: 06-24-1993

% FLOW

ERROR

0.00
.00
.00
00
.00
.00
00
00
.00
.00
.00

OOOOOOOPOO

<1> TOLERANCE (FT) = 0.010

<2> TOLERANCE (Z) = 1.000

STA 127438 TO S 12% 74

CULVERT UWMDER PRTVEWAY
13c0 ' £, OF EL MTRALE
ROAD.

st
—

JOO-\h Re H39 cFS




2
lCURRENT DATE: 07-15-1993 FILE DATE: 06-24-1993
CURRENT TIME: 12:18:06 FILE NAME: CB2-100
I PERFORMANCE CURVE FOR CULVERT # 1 - 8 ( 8 BY 4 ) RCB

DIS-  HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft) (ft)  (ft) <Fa>  (ft) (ft) (fps) (ft) (fps) (Ft)

1021.91  0.00 5.04 O-NF 0.00 0.00 0.00 0.00 0.00 5.13

144 1021.92 0.81 5.05 4-FFt 0.5 0.54 0.56 4.00 0.00 5.13
288 1021.94 1.28 5.07 4-FFt 0.89 0.8 1.12 4.00 0.00 5.13
432 1021.97 1.67 5.10 4-FFt 1.16 1.12 1.69 4.00 0.00 5.13
576 1022.01 2.03 5.14 4-FFt 1.40 1.36 2.25 4.00 0.00 5.13
720 1022.07 2.38 5.20 4-FFt 1.64 1.58 2.81 4.00 0.00 5.13
863 1022.14 2.70 5.27 4-FFt 1.85 1.79 3.37 4.00 0.00 5.13
1007 1022.22 3.02 5.35 4-FFt 2.06 1.98 3.93 4.00 0.00 5.13
1151 1022.32 3.32 5.45 4-FFt 2.26 2.16 4.50 4.00 0.00 5.13
2.46 2.34 5.06 4.00 0.00 5.13

1439 1022.55 3.92 5.68 4-FFt 2.65 2.5 5.62 4,00 0.00 5.13

El. inlet face invert 1016.87 ft El. outlet invert 1016.78 ft
E1. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

ik SITE DATA Xk CULVERT INVERT edeskskdekafokaickakiekok

I 1295 1022.43 3.62 5.56 A4-FFt

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1016.87
OUTLET STATION (FT) 36.00
I OUTLET ELEVATION (FT) 1016.78
NUMBER OF BARRELS 8
SLOPE (V-FT/H-FT) 0.0025
l CULVERT LENGTH ALONG SLOPE (FT) 36.00
ik CULVERT DATA SUMMARY
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE 4,00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




ICURRENT DATE: 07-15-1993 FILE DATE: 06-24-1993
CURRENT TIME: 12:18:06 FILE NAME: CB2-100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1021.91
ROADWAY QVERTOPPING DATA
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 30.00
HEkk USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1027.40
40.00 1026.80
48.00 1027.40

148.00 1022.70

H W N =




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1993

PROGRAM INPUT DATA:
DESCRIPTION

VALUE

Flow Rate (cubic feet per second)....ceeececcrcearcenens
Channel Bottom Slope (feet per foot)iiseeseeieerarananns
Manning"s Roughness Coefficient (n-value)..cccevverennss
Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Bottom Width (feet).eeueieeerecesnacnnsnsncsenns
Channel Flow-Line Elevation at Starting Station (feet)..
Water Surface Elevation at Starting Station (feet)......

Starting Channel Station (feet)

1439.0 ‘

0.0025 S=-002497 4
0.0250
4.00
4.00

100.0

1016.87

1022.55

1178.00

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)
Critical Depth (feet)

Station Flowline WS Elev. Depth Flow Area

Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)
12743%1178.0 1016.87 1022.55 5.68  697.05 2.06  0.066 0.000151
1200.0 1016.92 1022.55 5.63  689.44 2.09  0.068 0.000156

1400.0 1017.42 1022.57 5.16  621.80 2.31  0.083 0.000213

1600.0 1017.91 1022.60 4.69  557.20 2.58  0.104 0.000296

2000.0 1018.90 1022.72 3.82  440.52 3.27  0.166 0.000603

2400.0 1019.89 1022.99 3.10  348.69 4.13  0.264 0.001235

JIH47) 2445.0 1020.00 1023.04 3.04  340.43 4.23  0.277 0.001330
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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CURRENT DATE: 07-16-1993
CURRENT TIME: 05:49:45

FILE DATE: 06-24-1993
FILE NAME: CBMIR100

I FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

1 I ] . |
l| c| SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| v I |
| L i INLET  OUTLET CULVERT | BARRELS |
| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
I| G (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1]1020.55 1020.00 110.00 | 5 RCB 8.00 4.00 .012 CONVENTIONAL|
| 2 | | I
j: | |
P4 I I
| 5| I I
II 6| I I
L 1 1 }

ISUVMARY OF CULVERT FLOWS (CFS) FILE: CBMIR100

DATE: 06-24-1993

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
I 1023.04 0 0 0 0 0 0 0 01
1023.11 147 147 0 0 0 0 0 0 1
1023.21 294 294 0 0 0 0 0 0 1
1023.44 441 441 0 0 0 0 0 0 1
l 1023.42 588 588 0 0 0 0 0 0 1
1023.92 735 735 0 0 0 0 0 0 1
1024.40 881 881 0 0 0 0 0 0 1
I 1024.89 1028 1028 0 0 0 0 0 0 1
1025. 39 1175 1175 0 0 0 0 0 0 1
1025.91 1322 1322 0 0 0 0 0 01
1026.46 1469 1469 0 0 0 0 0 0 1
l 1027.15 1640 1640 0 0 0 0 0 OVERTOPPING
I SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CBMIR100 DATE: 06-24-1993

HEAD HEAD TOTAL FLOW % FLOW

l ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1023.04 0.00 0 0 0.00

1023.11 0.00 147 0 0.00

I 1023.21 0.00 294 0 0.00

1023.44 0.00 441 0 0.00

1023.42 0.00 588 0 0.00

I 1023.92 0.00 735 0 0.00

1024.40 0.00 881 0 0.00

1024.89 0.00 1028 0 0.00

1025.39 0.00 1175 0 0.00

. 1025.91 0.00 1322 0 0.00

1026.46 0.00 1469 0 0.00

I <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

STA )13+6] TO STA.IIH+T)

CUERT UWDEL FL. MILALE.
ROAD

JOO-~R. R= 45T <F5




I CURRENT DATE: 07-16-1993
CURRENT TIME: 05:49:45

FILE DATE: 06-24-1993
FILE NAME: CBMIR100

PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 4 ) RCB

DIS- HEAD- INLET  OUTLET

22 2 SITE DATA ki CULVERT INVERT Hoksksokasosioioiicnk

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET  TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (fFt) (ft)  (ft) <Fd>  (ft) (ft) (fps) (ft) (fps) (Ft)

I 0 1023.04 0.00 2.49 O-NF  0.00 0.00 0.00 0.00 0.00 3.04

47 1023.11 1.1 2.56 3-Mit  0.61 0.75 1.21 3.04 0.00 3.04

204 1023.21 1.77 2.66 3-M1t 0.97 1.19 2.42 3.04 0.00 3.04

I 441 1023.44 2.3%4 2.89 3-MIt 1.28 1.56 3.62 3.04 0.00 3.04

588 1023.42 2.87 2.87 1-S2n  1.55 1.89 9.47 1.55 0.00 3.04
735 1023.92 3.37 3.37 1-S2n  1.80 2.19 9.89 1.86 0.00 3.04
881 1024.40 3.85 3.85 1-S2n  2.05 2.48 10.43 2.11 0.00 3.04

I 1028 1024.89 4.34 4.34 5-S2n  2.28 2.74 10.90 2.36 0.00 3.04
1175 1025.39 4.84 4.84 5-S2n  2.51 3.00 11.33 2.59 0.00 3.04
1322 1025.91 5.36 5.36 5-S2n  2.73 3.24 11.70 2.82 0.00 3.04

I 1469 1026.46 5.91 5.91 5-S2n  2.94 3.48 12.05 3.05 0.00 3.04

E1. inlet face invert 1020.55 ft El. outlet invert 1020.00 ft

I El. inlet throat invert  0.00 ft El. inlet crest 0.00 ft

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1020. 55
OQUTLET STATION (FT) 110.00

l OUTLET ELEVATION (FT) 1020.00
NUMBER OF BARRELS 5
SLOPE (V-FT/H-FT) 0.0050

I CULVERT LENGTH ALONG SLOPE (FT) 110.00

wwxxk CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 8.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




lCURRENT DATE: 07-16-1993 FILE DATE: 06-24-1993
CURRENT TIME: 05:49:45 FILE NAME: CBMIR100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

ROADWAY OVERTOPPING DATA

. 1023.04

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 60.00
#akk JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 1027.80
2 100.00 1027.15
3 200.00 1027.25
4 250.00 1027.50
5 650.00 1027.90




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 16, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per second)...cceeeneeenennncnanns 1469.0 [
Channel Bottom Slope (feet per fOOt).eieeveereerenenenes 0.0027 S= 2D 262 /)
Manning's Roughness Coefficient (n-value)...cceeiiecnnan 0.0250

Channel Side Slope - Left Side (horizontal/vertical).... 4.00

Channel Side Slope - Right Side (horizontal/vertical)... 4.00

Channel Bottom Width (feet).ieviieiererneceererenennonns 100.0

Channel Flow-Line Elevation at Starting Station (feet).. 1022.55

Water Surface Elevation at Starting Station (feet)...... 1026.46

Starting Channel Station (feet).iiiieeisserrianennnnanns 0.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).isiuiieereeaerarcsssocrscasnonsanscans 2.50
Critical Depth (feet).vuiinieneiencriteenononaacasnansns 1.84

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

[134U46 0.0 1022.55 1026.46 3.91  452.15 3.25  0.164 0.000580
" Feot 100.0 1022.82 1026.50 3.68  422.55 3.48  0.188 0.000713
Tet) 200.0 1023.09 1026.55 3.47 . 394.81 3.72  0.215 0.000878
300.0 1023.35 1026.62 3.27  369.32 3.98  0.246 0.001078

400.0 1023.62 1026.71 3.08  346.53 4.24  0.279 0.001312

500.0 1023.89 1026.82 2.93  326.90 4.49  0.314 0.001572

600.0 1024.16 1026.95 2.80  310.84 4.73  0.347 0.001837
JOHOO 646.0 1024.28 1027.03 2.75  304.72 4.82  0.361 0.001954

(2 Foor oR0P STPUT.)

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




STANDARD STEP WATER SURFACE PROFILE
July 16, 1993

TRAPEZOIDAL CHANNEL ANALYSIS

PROGRAM INPUT DATA:
DESCRIPTION

VALUE

Flow Rate {cubic feet per second)
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)..vierrvcrurnnnas eersraacans
Channel Flow-Line Elevation at Starting Station (feet)..
Water Surface Elevation at Starting Station (feet)......

Starting Channel Station (feet)

1469.0
0.0020
0.0250
4.00
4.00

1027.28
1029.12
646.00

PROGRAM RESULTS:
DESCRIPTION

VALUE

Normal Depth (feet)
Critical Depth (feet)

Station Flowline WS Elev. Depth Flow Area

2.73
1.84

Vel Velocity EGL Slope

(F)  (ft)  (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

(3,/07*0?Tgw)646.0 1027.28 1029.12 1.84  197.54 7.44  0.850 0.007623

P ST 680.0 1027.35 1029.63 2.28  249.09 5.90  0.540 0.003669

700.0 1027.39 1029.73 2.34  256.15 5.73  0.511 0.003361

800.0 1027.59 1030.10 2.52  276.85 5.31  0.437 0.002636

1000.0 1027.99 1030.63 2.65 292.67 5.02  0.391 0.002216

1200.0 1028.39 1031.08 2.69  298.13 4.93  0.377 0.002092

[pl+00 1246.0 1028.48 1031.18 2.70  298.80 4.92  0.375 0.002078
2! pewr $Tnucr,)

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE

Flow Rate (cubic feet per Second)..e.everevererscracannan 1349.0 0
Channel Bottom Slope (feet per fOOt)..uivieeeeeeeeeerenns 0.0014 S=.00/45 %
Manning s Roughness Coefficient (n-value)..eivevsnreasns 0.0250

Channel Side Slope - Left Side (horizontal/vertical).... 4.00

Channel Side Slope - Right Side (horizontal/vertical)... 4.00

Channel Bottom Width (feet)...viiiineereincenncnanannnnn 100.0

Channel Flow-Line Elevation at Starting Station (feet).. 1030.48

Water Surface Elevation at Starting Station (feet)...... 1032.22

Starting Channel Station (feet)...vvecncenceeceeracannns 1246.00

PROGRAM RESULTS:

DESCRIPTION VALUE

Normal Depth (feet).cciieirieieiiirinececaecennencennnnn 2.85

Critical Depth (feet).iioirieiiiiererecesococncanreanans 1.74

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

jol¥0O 1246,

0 1030.48 1032.22 1.74  186.11 7.25  0.816 0.007767
() oRot SRT0300.0 1030.56 1032.89 2.33  254.64 5.30  0.436 0.002888
1400.0 1030.70 1033.21 2.51 275.62 4.89  0.372 0.002254

1500.0 1030.85 1033.45 2.60 287.20 4.70  0.343 0.001982

1600.0 1030.99 1033.66 2.66  294.81 4.58  0.325 0.001827

1700.0 1031.14 1033.85 2.71  300.17 4.49  0.314 0.001727

1800.0 1031.28 1034.02 2.74  304.11 4.44  0.306 0.001659

2000.0 1031.57 1034.36 2.78  309.40 4.36  0.295 0.001572

2200.0 1031.86 1034.67 2.81  312.51 4.32  0.289 0.001524

2400.0 1032.15 1034.98 2.82  314.39 4.20  0.286 0.001496

2500.0 1032.30 1035.13 2.83  315.03 4.28  0.285 0.001487
@BHIY2502.0 1032.30 1035.13 2.83  315.03 4.28  0.285 0.001486

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




—

CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:30:38 FILE NAME: CB3-100

I FHWA CULVERT ANALYSIS

HY-8, VERSION 4.0

I I T 1
| ¢ SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
|l : |
| L | INLET OUTLET CULVERT | BARRELS |

I| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | M (FT) (FT) | MATERIAL (FT)  (FT) n TYPE |
| 1]1032.36 1032.30  40.00 | 5 RCB 8.00 5.00 .072 CONVENTIONAL|

ll 2 | | |
| 3] I |
|4 1 |
| 5] I |
| 6] | I
| E— 1 ]

ISUMVIARY OF CULVERT FLOWS (CFS)

FILE: CB3-100

DATE: 07-19-1993

ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
l 1035.13 0 0 0 0 0 0 0 0 1
1035.17 130 130 0 0 0 0 0 01
1035.24 259 259 0 0 0 0 0 0 1
l 1035.38 389 389 0 0 0 0 0 0 1
1035. 56 518 518 0 0 0 0 0 01
1035.79 648 648 0 0 0 0 0 0 1
I 1036.07 778 778 0 0 0 0 0 0 1
1036.40 907 907 0 0 0 0 0 01
1036.75 1037 1037 0 0 0 0 0 01
1037.11 1166 1166 0 0 0 0 0 01
I 1037.46 1296 1296 0 0 0 0 0 0 1
1038.06 1525 1525 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CB3-100 DATE: 07-19-1993

l HEAD HEAD TOTAL FLOW % FLOW

ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1035.13 0.00 0 0 0.00

l 1035.17 0.00 130 0 0.00

1035.24 0.00 259 0 0.00

1035.38 0.00 389 0 0.00

I 1035.56 0.00 518 0 0.00

1035.79 0.00 648 0 0.00

1036.07 0.00 778 0 0.00

1036.40 0.00 907 0 0.00

I 1036.75 0.00 1037 0 0.00

1037.11 0.00 1166 0 0.00

1037.46 0.00 1296 0 0.00

l <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

STA 88+04 1O STA 88+

Drivewoy 2 2524/ w, of £
mlr‘é\c}c Koa,o/
C'Zua' Drwcw.y €. of Arhie (m/)

/OO-“I( Rw ,ZC?G cFs




ICURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:30:38 FILE NAME: CB3-100

PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 5 ) RCB

DIS- HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
l FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH

(cfs) (ft)  (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)

0 1035.13 0.00 2.77 O-NF 0.00 0.00 0.00 0.00 0.00 2.83
130 1035.17 1.03 2.81 3-M1t 0.84 0.69 1.14 2.83 0.00 2.83
259 1035.24 1.63 2.88 3-Mit 1.33 1.09 2.29 2.83 0.00 2.83
389 1035.38 2.14 3.02 3-Mit 1.76 1.43 3.43 2.83 0.00 2.83
518 1035.56 2.59 3.20 3-Mit 2.15 1.74 4.58 2.83 0.00 2.83
648 1035.79 3.04 3.43 3-MIit 2.52 2.02 5.72 2.83 0.00 2.83

3.46 3.7 3-M2t 2.87 2.28 6.87 2.83 0.00 2.83
3.86 4.04 3-M2t 3.21 2.52 8.01 2.83 0.00 2.83
1037 1036.75 4.25 4.39 3-M2t 3.54 2.76 9.16 2.83 0.00 2.83
1166 1037.11  4.63 4.75 2-M2c 3.87 2.98 9.77 2.98 0.00 2.83
1296 1037.46 5.02 §5.10 2-M2c 4.18 3.20 10.12 3.20 0.00 2.83

El. inlet face invert 1032.36 ft El. outlet invert 1032.30 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

778 1036.07
I 907 1036.40

INLET STATION (FT) 0.00

INLET ELEVATION (FT) 1032.36

OUTLET STATION (FT) 40.00
I OUTLET ELEVATION (FT) 1032.30

NUMBER OF BARRELS 5

SLOPE (V-FT/H-FT) 0.0015
I CULVERT LENGTH ALONG SLOPE (FT) 40.00

*¥xk% CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 8.00 FT

BARREL RISE 5.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE .




ICURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993

CURRENT TIME: 07:30:38 FILE NAME: CB3-100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

ROADWAY OVERTOPPING DATA

l 1035.13

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 25.00
*ikkk JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 1038.66
2 40.00 1038.06
3 48.00 1038.66
4 148.00 1040.00




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..eeieeeenen. edeeaanee 1296.0 |
Channel Bottom Slope (feet per foot).......... Ceeeeenaan 0.0014 S= .00/4S //
Manning's Roughness Coefficient (n-value)..... essacsane 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4,00
Channel Bottom Width (feet)....ccecvivannennn, eneensans 60.0
Channel Flow-Line Elevation at Starting Station (feet).. 1032.36
Water Surface Elevation at Starting Station (feet)...... 1037.46
Starting Channel Station (feet)...ivivianncnn. tereeerans 2542.00
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet)..vevivveecenneaenn ceereene heernerene 3.66
Critical Depth (feet) ..o iiiniriieninetenncannnsnnasnns 2.3
Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)
861‘0"{ 2542.0 1032.36 1037.46 5.10 410.04 3.16 0.155 0.000443
2600.0 1032.44 1037.48 5.04 403.74 3.21 0.160 0.000463
6;}% 2758.0 1032.67 1037.55 4.87 387.29 3.35 0.174 0.000522
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



CURRENT DATE: 07-22-1993
CURRENT TIME: 07:40:36

FILE DATE: 07-19-1993
FILE NAME: CB4-100

STABS 42 To STA 8S+68

FHWA CULVERT ANALYSIS

HY-8, VERSION 4.0 Drive + 20 W ot E/
I ] I | S
| ¢| SITE DATA | CULVERT SHAPE, MATERIAL, INLET | Mirage Road _
| ul = { Cis* Drl\)ewhy E. of Airlire (WD
] L] INLET OUTLET CULVERT | BARRELS I
| v| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET | /00,\% Ro 1296 CF5
| | FD) (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1[1032.72 1032.66  40.00 | 5 RCB 8.00 5.00 .012 CONVENTIONAL|
| 2| | l
j: | |
| 4| | |
5] I |
II 6| | |
L | ! J
ISUP’MARY OF CULVERT FLOWS (CFS) FILE: CB4-100 DATE: 07-19-1993
ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1037.55 0 0 0 ] 0 0 0 0 1
1037.57 130 130 0 0 0 0 0 0 1
1037.59 259 259 0 0 0 0 0 0 1
1037.64 389 389 0 0 0 0 0 0 1
I 1037.69 518 518 0 0 0 0 0 0 1
1037.77 648 648 0 0 0 0 0 o 1
1037.87 778 778 0 0 0 0 0 0 1
l 1037.97 907 907 0 0 0 0 0 0 1
1038.11 1037 1037 0 0 0 0 0 0 1
1038.25 1166 1166 0 0 0 0 0 0 1
1038.41 1296 1296 0 0 0 0 0 0 1
I 1038.86 1609 1609 0 0 0 0 0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS  FILE: CB4-100 DATE: 07-19-1993
I HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1037.55 0.00 0 0 0.00
1037.57 0.00 130 0 0.00
l 1037.59 0.00 259 0 0.00
1037.64 0.00 389 0 0.00
1037.69 0.00 518 0 0.00
l 1037.77 0.00 648 0 0.00
1037.87 0.00 778 0 0.00
1037.97 0.00 907 0 0.00
1038.11 0.00 1037 0 0.00
I 1038.25 0.00 1166 0 0.00
1038. 41 0.00 1296 0 0.00
I <1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




2
lCURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:40:36 FILE NAME: CB4-100
I PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 5 ) RCB

DIS- HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER -
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)

l 0 1037.55 0.00 4.83 O-NF 0.00 0.00 0.00 0.00 0.00 4.89
130 1037.57 1.03 4.85 3-Mit 0.84 0.69 0.66 4.89 0.00 4.89
259 1037.59 1.63 4.87 3-Mit 1.33 1.09 1.33 4.89 0.00 4.89
l 389 1037.64 2.14 4.92 3-M1t 1.76 1.43 1.99 4.89 0.00 4.89
518 1037.69 2.59 4.97 3-Mit 2.15 1.74 2.65 4.89 0.00 4.89
648 1037.77 3.04 5.05 3-Mit 2.52 2.02 3.31 4.89 0.00 4.89
I 778 1037.87 3.46 5.15 3-Mit 2.87 2.28 3.98 4.89 0.00 4.89
907 1037.97 3.86 5.25 3-M1t 3.21 2.52 4.64 4.89 0.00 4.89
1037 1038.11 4.25 5.39 3-Mlt 3.54 2.76 5.30 4.89 0.00 4.89
1166 1038.25 4.63 5.53 3-Mit 3.87 2.98 5.96 4.89 0.00 4.89
I 1296 1038.41 5.02 5.69 3-Mit 4.18 3.20 6.63 4.8 0.00 4.89
El. inlet face invert 1032.72 ft  El. outlet invert 1032.66 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
sk SITE DATA ook CULVERT INVERT ool
I INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1032.72
QUTLET STATION (FT) 40.00
I OUTLET ELEVATION (FT) 1032.66
NUMBER OF BARRELS 5
SLOPE (V-FT/H-FT) 0.0015
l CULVERT LENGTH ALONG SLOPE (FT) 40,00
*ddokx CULVERT DATA SUMMARY
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE 5.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




lCURRENT DATE: 07-22-1993

FILE DATE: 07-19-1993
FILE NAME: CB4-100

CURRENT TIME: 07:40:36

TAILWATER

CONSTANT WATER SURFACE ELEVATION
1037.55

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 25.00
ek JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00  1039.46
2 40.00  1038.86
3 48.00  1039.46
4 148.00  1040.50




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:
DESCRIPTION

Station Flowline WS Elev. Depth Flow Area

VALUE
Flow Rate (cubic feet per second)...veieieecececeeonanns 1296.0
Channel Bottom Slope (feet per foot)ieeeeecnevreannanes 0.0014
Manning s Roughness Coefficient (n-value)...ceeveeennnns 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4,00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet).eviieveerecneneeenesnecannann 40.0
Channel Flow-Line Elevation at Starting Station (feet).. 1032.72
Water Surface Elevation at Starting Station (feet)...... 1038.41
Starting Channel Station (feet)...cvceceeerecaeeiranenss 2798.00
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet)ieivevanennan eeveasanassessscesnanns 4.43
Critical Depth (feet)ieuvieiennnnen. etecsscstvnencanane 2.89

Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

P51H2 2798.0 1032.72 1038.41 5.69 357.10  3.63 0.205 0.000567
2800.0 1032.72 1038.41 5.69 356.94 3.63 0.205 0.000567

3000.0 1033.01 1038.51 5.50 340.98 3.80 0.224 0.000645

3200.0 1033.30 1038.63 5.33 326.59 3.97 0.245 0.000728

3400.0 1033.59 1038.76 5.17 313.80  4.13 0.265 0.000815

1B+23 3523.0 1033.77 1038.86 5.08 306.75 4.22 0.277 0.000869
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

)
S=.001457 /)




CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
- CURRENT TIME: 07:47:51 FILE NAME: CBAIR100
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0
ll I I 1
| ¢| SITE DATA | CULVERT SHAPE, MATERIAL, INLET ]
| vl = |
| L] INLET OUTLET CULVERT | BARRELS |
| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET
| | D (FT)  (FT) | MATERIAL (FT)  (FT) TYPE |
| 1{1033.86 1033.77  60.00 | 5 RCB 8.00 5.00 .012 CONVENTIONAL|
bi: | |
|31 | |
| 4] | |
ji: | |
| 6| I I
L ! | 1

SUMMARY OF CULVERT FLOWS (CFS)

FILE: CBAIR100

DATE: 07-19-1993

<1> TOLERANCE (FT) = 0.010

<2> TOLERANCE (%) = 1.000

I ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1038.86 0 0 0 0 0 0 0 0 1
1038.87 130 130 0 0 0 0 0 0 1
: 1038.89 259 259 0 0 0 0 0 01
lI 1038.93 389 389 0 0 0 0 0 0 1
1038.99 518 518 0 0 0 0 0 0 1
1039.06 648 648 0 0 0 0 0 01
II 1039. 14 778 778 0 0 0 0 0 0 1
1039.24 907 907 0 0 0 0 0 0 1
1039.36 1037 1037 0 0 0 0 0 0 1
II 1039.49 1166 1166 0 0 0 0 0 0 1
1039.64 1296 1296 0 0 0 0 0 0 1
1041.14 2018 2018 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CBAIR100 DATE: 07-19-1993

I HEAD HEAD TOTAL FLOW % FLOW

ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

I 1038.86 0.00 0 0 0.00

1038.87 0.00 130 0 0.00

1038.89 0.00 259 0 0.00

1038.93 0.00 389 0 0.00

I 1038.99 0.00 518 0 0.00

1039.06 0.00 648 0 0.00

1039.14 0.00 778 0 0.00

I 1039.24 0.00 907 0 0.00

1039. 36 0.00 1037 0 0.00

1039.49 0.00 1166 0 0.00

l 1039.64 0.00 1296 0 0.00

AzreLznve

STA 746> To STA 784C3

CANAL

joo~ie Q= 12% cFs




2
lCURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:47:51 FILE NAME: CBAIR100
l PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 5 ) RCB
DIS-~ HEAD- INLET  OUTLET
I CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
I 1038.86 0.00 5.00 O-NF 0.00 0.00 0.00 0.00 0.00 5.09
130 1038.87 1.03 5.01 3-MIf 0.84 0.69 0.65 5.00 0.00 5.09
259 1038.89 1.63 5.03 3-M1f 1.33 1.09 1.30 5.00 0.00 5.09
I 389 1038.93 2.14 5.07 3-Mif 1.76 1.43 1.94 5.00 0.00 5.09
518 1038.99 2.59 5,13 3-M1f 2.15 1.74 2.59 5.00 0.00 5.09
648 1039.06 3.04 5,20 3-MIf 2.52 2.02 3.24 5.00 0.00 5.09
l 778 1039.14 3.46 5.28 3-MIf 2.87 2.28 3.8 5.00 0.00 5.09
907 1039.24 3.86 5.38 3-MIf 3.21 2.52 4.54 5.00 0.00 5.09
1037 1039.36 4.25 5.50 3-Mi1f 3,54 2.76 5.18 5.00 0.00 5.09
1166 1039.49 4.63 5.63 3-MIf 3.87 2.98 5.83 5.00 0.00 5.09
I 1296 1039.64 5.02 5.78 3-Mif 4.18 3.20 6.48 5.00 0.00 5.09
El. inlet face invert 1033.86 ft El1. outlet invert 1033.77 ft
I El. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft
ks SITE DATA b2 23 5 3 CULVERT INVERT E 235 2 32 33 323 2 33
I INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1033.86
OUTLET STATION (FT) 60.00
I OUTLET ELEVATION (FT) 1033.77
NUMBER OF BARRELS 5
SLOPE (V-FT/H-FT) 0.0015
I CULVERT LENGTH ALONG SLOPE (FT) 60.00
*ckx CULVERT DATA SUMMARY
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE 5.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE

.



ICURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:47:51 FILE NAME: CBAIR100

TAILWATER
CONSTANT WATER SURFACE ELEVATION

l 1038.86
l ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
I EMBANKMENT TOP WIDTH (FT) 60.00

*¥xk% USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1041.74
40.00 1041.14
48.00 1041.74

148.00 1044.30

W -




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:
DESCRIPTION

VALUE

Flow Rate (cubic feet per second)
Channel Bottom Slope (feet per foot)
Manning's Roughness Coefficient (n-value)

Channel Bottom Width (feet)

Channel Side Slope - Left Side (horizontal/vertical)....
Channel Side Slope - Right Side (horizontal/vertical)...
Channel Flow-Line Elevation at Starting Station (feet)..
Water Surface Elevation at Starting Station (feet)......

Starting Channel Station (feet)

1102.0 )
0.0014 Sz Oo/us 7,
0.0250
4.00
4.00

40.0

1033.86

1039.64

3583.00

PROGRAM RESULTS:
DESCRIPTION

VALUE

Station Flowline WS Elev. Depth Flow Area

Normal Depth (feet).iiuiseernnrensrearrnsscsaasnsssonnaans
Critical Depth (feet)....ccvvevanne Ceesesennancenenns N

4.06
2.62

Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

“17¢63 3583.0 1033.86 1039.64 5.78 364.83 3.02 0.142 0.000386
3700.0 1034.03 1039.68 5.65 353.55 3.12 0.151 0.000421

3800.0 1034.17 1039.71 5.54 344,28 3.20 0.159 0.000454

3900.0 1034.32 1039.75 5.43 335.36 3.29 0.168 0.000489
'734-6#* 3982.0 1034.44 1039.79 5.35 328. 31 3.36 0.175 0.000519
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:54:07 FILE NAME: CB129100
l STA 73+04 T STA 73+6%4
FHWA CULVERT ANALYSIS lquH AVEAUE.
HY-8, VERSION 4.0
li ¢ SITE DATA | CULVERT SHAPE, MATERIAL, INLET | [oo=ik. Q= oz <Fs
|| { |
| L| INLET OUTLET CULVERT | BARRELS |
I] V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | M) (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1]1034.53 1034.44  60.00 | 5 RCB 8.00 5.00 .012 CONVENTIONAL|
§: | |
| 3] I I
| 4| l I
Il 5| | I
| 6| l |
| I— f ]
ISUM\‘IARY OF CULVERT FLOWS (CFS) FILE: CB129100 DATE: 07-19-1993
I ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
1039.79 0 0 0 0 0 0 0 0 1
1039.80 110 110 0 0 0 0 0 01
1039.82 220 220 0 0 0 0 0 0 1
I 1039.85 331 331 0 0 0 0 0 0 1
1039.89 am am 0 0 0 0 0 01
1039.95 551 551 0 0 0 0 0 01
I 1040.02 661 661 0 0 0 0 0 01
1040.10 m m 0 0 0 0 0 01
1040.19 882 882 0 0 0 0 0 0 1
I 1040. 30 992 992 0 0 0 0 0 01
1040.42 1102 1102 0 0 0 0 0 0 1
1041.82 1970 1970 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS ~ FILE: CB129100 DATE: 07-19-1993
I HEAD "HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1039.79 0.00 0 0 0.00
I 1039.80 0.00 110 0 0.00
1039.82 0.00 220 0 0.00
1039.85 0.00 33 0 0.00
l 1039.89 0.00 aM 0 0.00
1039.95 0.00 551 0 0.00
1040.02 0.00 661 0 0.00
I 1040.10 0.00 m 0 0.00
1040.19 0.00 882 0 0.00
1040.30 0.00 992 0 0.00
I 1040.42 0.00 1102 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000



ICURRENT DATE: 07-22-1993

CURRENT TIME: 07:54:07

FILE DATE: 07-19-1993
FILE NAME: CB129100

PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 5 ) RCB

*aokkk CULVERT DATA SUMMARY
BARREL SHAPE
BARREL SPAN
BARREL RISE
BARREL MATERIAL
BARREL. MANNING'S N
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

CULVERT LENGTH ALONG SLOPE (FT)

Fesdesakd SITE DATA p 23233 CULVERT INVERT Aokl e sie R Rk ek ok
INLET STATION (FT)
INLET ELEVATION (FT)
OUTLET STATION (FT)
OUTLET ELEVATION (FT)
NUMBER OF BARRELS
SLOPE (V-FT/H-FT)

0.00

1034.53

60.00

1034.44
5

0.0015

60.00

BOX

8.00 FT

5.00 FT

CONCRETE
0.012
CONVENTIONAL

1:1 BEVEL (45 DEG. FLARE)

NONE

DIS- HEAD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OQUTLET TAILWATER
FLOW ELEV. OEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
l 0 1039.79 0.00 5.26 O-NF 0.00 0.00 0.00 0.00 0.00 5.35
110 1039.80 0.92 5.27 4-FFt 0.75 0.62 0.55 5.00 0.00 5.35
220 1039.82 1.46 5.29 4-FFt 1.20 0.98 1.10 5.00 0.00 5.35
l 331 1039.85 1.92 5.32 4-FFt 1.58 1.29 1.65 5.00 0.00 5.35
441 1039.89 2.32 5.36 4-FFt 1.92 1.5 2.20 5.00 0.00 5.35
551 1039.95 2.71 5.42 4-FFt 2.24 1.81 2.75 5.00 0.00 5.35
I 661 1040.02 3.08 5.49 4-FFt 2.56 2.04 3.31 5.00 0.00 5.35
771 1040.10 3.44 5,57 4-FFt 2.85 2.27 3.86 5.00 0.00 5.35
882 1040.19 3.78 5.66 4-FFt 3.14 2.48 4,41 5.00 0.00 5.35
992 1040.30 4.12 5.77 4-FFt 3.43 2.68 4.96 5.00 0.00 5.35
I 1102 1040.42 4.44 5.89 4-FFt 3.70 2.87 5.51 5.00 0.00 5.35
E1l. inlet face invert 1034.53 ft El. outlet invert 1034.44 ft
l El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft




lCURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 07:54:07 FILE NAME: CB129100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1039.79
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 50.00
sk JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1042.42
40.00 1041.82
48.00 1042.42

148.00 1043.00

s W=




STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

TRAPEZOIDAL CHANNEL ANALYSIS

PROGRAM INPUT DATA:

DESCRIPTION

VALUE

Flow Rate (cubic feet per second)
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)...... e cieesaceasreseanense
Channel Flow-Line Elevation at Starting Station (feet)..

Water Surface Elevation at Starting Station (feet)

Starting Channel Station (feet)...iieeeeesnecsceansanss .

1102.0 \
0.0014 4=.001495 4
0.0250
4.00
4.00

40.0

1034.53

1040. 42

4042.00

PROGRAM RESULTS:
DESCRIPTION

VALUE

Normal Depth (feet)
Critical Depth (feet)

...................................

4.06
2.62

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

')}\—OA/ 4042.0 1034.53 1040.42 5.89 374.37 2.94 0.135 0.000359
4100.0 1034.61 1040.44 5.82 368.54 2.99 0.139 0.000375

4200.0 1034.76 1040.47 5.7 358.76 3.07 0.147 0.000404

4400.0 1035.05 1040.54 5.49 340.19 3.24 0.163 0.000469

4600.0 1035.34 1040.62 5.28 323.03 3.4 0.181 0.000543

4793.0 1035.62 1040.72 5.10 307.90 3.58 0.193 0.000622

4900.0 1035.77 1040.78 5.00 300.15 3.67 0.209 0.000668

5000.0 1035.92 1040.84 4.92 293.32 3.76 0.219 0.000713
62.}65 5063.0 1036.01 1040.87 4.86 289.23 3.8 0.225 0.000742
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c¢) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



lCURRENT DATE: 07-22-1993

CURRENT TIME: 08:00:14

FILE DATE: 07-19-1993

FILE NAME: CBDYS100

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

SITE DATA

CULVERT SHAPE, MATERIAL, INLET

l'j
| ¢l
[ut
| L] INET
l[v| ELEV.
| | D)
| 1 ]1036.20
i
| 3]
| 4|
IISI
| 6|
L |

OUTLET CULVERT
ELEV. LENGTH
(FT) (FM

1036.01  110.00

RISE MANNING

(FT)
5.00

INLET
TYPE
CONVENTIONAL

SUMMARY OF CULVERT FLOWS (CFS)

FILE: CBDYS100

DATE: 07-19-1993

<1> TOLERANCE (FT) = 0.010

<2> TOLERANCE (%) = 1.000

I ELEV (FT)  TOTAL 1 2 3 4 5 ROADWAY ITR
1040.87 0 0 0 0 0 0 0 1
1040.89 107 107 0 0 0 0 01
1040.91 213 213 0 0 0 0 0 1
l 1040. 94 320 320 0 0 0 0 0 1
1040.99 427 427 0 0 0 0 0 1
1041.04 534 534 0 0 0 0 0 1
I 1041.12 640 640 0 0 0 0 01
1041.20 747 747 0 0 0 0 0 1
1041.29 854 854 0 0 0 0 0 1
1041.40 960 960 0 0 0 0 01
l 1041.52 1067 1067 0 0 0 0 0 1
1043.18 1931 1931 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CBDYS100 DATE: 07-19-1993
I HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1040.87 0.00 0 0 0.00
I 1040.89 0.00 107 0 0.00
1040.91 0.00 213 0 0.00
1040.94 0.00 320 0 0.00
l 1040.99 0.00 427 0 0.00
1041.04 0.00 534 0 0.00
1041.12 0.00 640 0 0.00
I 1041.20 0.00 747 0 0.00
1041.29 0.00 854 0 0.00
1041.40 0.00 960 0 0.00
I 1041.52 0.00 1067 0 0.00

STA 61473 To <TA 62+83
DVYSALT BOAD

|0O-MR R = B6TcFS



ICURRENT DATE: 07-22-1993

CURRENT TIME: 08:00:14

FILE DATE: 07-19-1993
FILE NAME: CBDYS100

PERFORMANCE CURVE FOR CULVERT # 1 - 5 ( 8 BY 5 ) RCB

DIS- HEAD- INLET  OUTLET .
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fps) (ft) (fps) (ft)
I 0 1040.87 0.00 4.67 O-NF 0.00 0.00 0.00 0.00 0.00 4.86
107 1040.89 0.90 4.69 3-Mlt 0.70 0.61 0.55 4.86 0.00 4.86
213 1040.91  1.43 4.7 3-M1t  1.12 0.96 1.10 4.86 0.00 4.86
I 320 1040.94 1.88 4.74 3-M1t 1.47 1.26 1.65 4.86 0.00 4.86
427 1040.99 2.27 4.79 3-M1t 1.79 1.53 2.20 4.8 0.00 4.86
534 1041.04 2.65 4.84 3-Mt 2.09 1.77 2.74 4.8 0.00 4.86
l 640 1041.12 3.01 4.92 3-Mit 2.37 2.00 3.29 4.8 0.00 4.86
747 1041.20 3.36 5.00 3-Mit 2.65 2.22 3.84 4.86 0.00 4.86
854 1041.29 3.69 5.09 3-M1t 2.92 2.42 4.39 4.8 0.00 4.86
960 1041.40 4.02 5.20 3-Mit 3.18 2.62 4.94 4.86 0.00 4.86
I 1067 1041.52 4.34 5.32 3-Mit 3.43 2.81 5.49 4.8 0.00 4.86
E1. inlet face invert 1036.20 ft El. outlet invert 1036.01 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
sk GITE DATA *%doki CULVERT INVERT sorssiidioraionik
l INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1036.20
QUTLET STATION (FT) 110.00
I OUTLET ELEVATION (FT) 1036.01
NUMBER OF BARRELS S
SLOPE (V-FT/H-FT) 0.0017
I CULVERT LENGTH ALONG SLOPE (FT) 110.00
sk CULVERT DATA SUMMARY
BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BARREL RISE 5.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE

15—



lCURRENT DATE: 07-22-1993 FILE DATE: 07-19-1933
CURRENT TIME: 08:00:14 FILE NAME: CBDYS100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1040.87
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 80.00
¥#k% {JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 1044.00
2 728.00 1043.18
3 1600.00 1044.00

—



TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 19, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).....cceeeeeencessoaases 1067.0
Channel Bottom Slope (feet per foot).ii.eeceiciaareenenns 0.0017
Manning's Roughness Coefficient (n-value)...eievsennusas 0.0250
Channel Side Siope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope ~ Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet).iceeeiincernnterecnnnsseaans 40.0
Channel Flow-Line Elevation at Starting Station (feet).. 1036.20
Water Surface Elevation at Starting Station (feet)...... 1041.52
Starting Channel Station (feet)....vciivrioiivenrancnnnns 0.00
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet)...iiiiiiieiiinrinnieereiananronnnann 3.81
Critical Depth (feet)..... tessectecaacstssnansassetrannn 2.56
Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)
6473 0.0 103.20 1041.52 5.32  326.01 3.27  0.166 0.000496
50.0 1036.29 1041.54 5.25 320.53 3.33 0.172 0.000520
100.0 1036.37 1041.56 5.19 315.18  3.39 0.178 0.000546
200.0 1036.54 1041.61 5.06 304.86 3.50 0.190 0.000599
fS??FZ? 295.0 1036.71 1041.65 4.94 295.55 3.61 0.202 0.000654
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

,00]775
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TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:

DESCRIPTION

VALUE

Flow Rate (cubic feet per second)
Channel Bottom Slope (feet per foot)
Manning s Roughness Coefficient (n-value)

829.0 |
0.0017 Ss=.o01725 /
0.0250

Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet).eeveeneeerenanenannne eeanae 40.0
Channel Flow-Line Elevation at Starting Station (feet).. 1036.71
Water Surface Elevation at Starting Station (feet)...... 1041.65
Starting Channel Station (feet).v.vvuevennenvnrcevanenas 295.00
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet)...vevuuen. cieesarenens teeeseseansens 3.32
Critical Depth (feet)..u.uieicveinecnciecesosansansannse 2.20
Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)
4$B+78295.0 1036.71 1041.65 4.94 29521 2.81  0.122 0.000396
400.0 1036.89 1041.68 4.79 283.59 2.92 0.133 0.000444
500.0 1037.06 1041.72 4.66 273.01  3.04 0.143 0.000494
55+, 597.0 1037.23 1041.76 4.53  263.23 3.15  0.154 0.000548
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



l CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 08:06:21 FILE NAME: CB5-100

I STASS+36 TO 5TA SS5+74

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

PRIVEWAY E Goo'w. of

DYSART ROAD
[ 1 T 1
l| c| SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
vl | | 10oNE @829 chs
| L | INLET OUTLET CULVERT | BARRELS |
I| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | (FT) (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1 ]1037.31 1037.23  40.00 | 4 RCB 8.00 5.00 .012 CONVENTIONAL|
§: | l
| 3] | |
| 4] I |
II 5| | l
| 6| l |
{ { 1 J
lSUVMARY OF CULVERT FLOWS (CFS) FILE: CB5-100 DATE: 07-19-1993
l ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1041.76 0 0 0 0 0 0 0 0 1
1041.78 83 83 0 0 0 0 0 01
1041.80 166 166 0 0 0 0 0 0 1
I 1041.83 249 249 0 0 0 0 0 0 1
1041.87 332 332 0 0 0 0 0 0 1
1041.93 415 415 0 0 0 0 0 0 1
l 1042.00 497 497 0 0 0 0 0 0 1
1042.09 580 580 0 0 0 0 0 01
1042.18 663 663 0 0 0 0 0 0 1
1042.28 746 746 0 0 0 0 0 01
I 1042.41 829 829 0 0 0 0 0 0 1
1042.63 958 958 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS ~ FILE: CB5-100 DATE: 07-19-1993
I HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
:1041.76 0.00 0 0 0.00
I 1041.78 0.00 83 0 0.00
1041.80 0.00 166 0 0.00
1041.83 0.00 249 0 0.00
l 1041.87 0.00 332 0 0.00
1041.93 0.00 - 415 0 0.00
1042.00 0.00 497 0 0.00
1042.09 0.00 580 0 0.00
l 1042.18 0.00 663 0 0.00
1042.28 0.00 746 0 0.00
I 1042.41 0.00 829 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




2
|CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 08:06:21 FILE NAME: CBS5-100
I PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 8 BY 5 ) RCB

DIS-  HEAD- INLET  OUTLET

l CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft) (ft)  (ft) <F4>  (ft) (ft) (fps) (ft) (fps) (ft)

I 0 1041.76

0.00 4.45 O-NF 0.00 0.00 0.00 0.00 0.00 4.53
83 1041.78 0.88 4.47 3-Mit 0.65 0.59 0.57 4.53 0.00 4.53
166 1041.80 1.40 4.49 3-Mit 1.05 0.94 1.14 4.53 0.00 4.53
249 1041.83 1.84 4.52 3-MIt 1.37 1.24 1.72 4.53 0.00 4.53
332 1041.87 2.23 4.56 3-Mit 1.67 1.50 2.29 4.53 0.00 4.53
415 1041.93 2.59 4.62 3-MI1t 1.95 1.74 2.86 4.53 0.00 4.53
497 1042.00 2.95 4,69 3-Mit 2.21 1.96 3.43 4.53 0.00 4.53
580 1042.09 3.29 4.78 3-Mit 2.46 2.17 4.00 4.53 0.00 4.53
663 1042.18 3.62 4.87 3-M1t 2.71 2.38 4.58 4.53 0.00 4.53
746 1042.28 3.94 4.97 3-Mit 2.95 2.57 5.15 4.53 0.00 4.53
829 1042.41 4.25 5,10 3-MI1t 3.18 2.76 5.72 4.53 0.00 4.53

El. inlet face invert 1037.31 ft  El1. outlet invert 1037.23 ft
E1. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1037.31
OQUTLET STATION (FT) 40.00
OUTLET ELEVATION (FT) 1037.23
NUMBER OF BARRELS 4
SLOPE (V-FT/H-FT) 0.0020
CULVERT LENGTH ALONG SLOPE (FT) 40.00

#akokk CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 8.00 FT
BARREL RISE 5.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




CURRENT DATE: 07-22-1993
CURRENT TIME: 08:06:21

FILE DATE: 07-19-1993
FILE NAME: CB5-100

TAILWATER

CONSTANT WATER SURFACE ELEVATION
1041.76

ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 40.00
oxiork USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)
1 0.00 1043.23
2 40.00 1042.63
3 48.00 1043.23
4 148.00 1043.23




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:

DESCRIPTION

VALUE

Flow Rate (cubic feet per second)

Channel Bottom Slope (feet per foot)......

Manning™s Roughness Coefficient (n-value)

829.0 |
0.0017 S=-.-001725 /
0.0250

Channel Side Slope - Left Side (horizontal/vertical).... 4,00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)..uviiviineireensvcennscnnone 40.0
Channel Flow-Line Elevation at Starting Station (feet).. 1037.31
Water Surface Elevation at Starting Station (feet)...... 1042.41
Starting Channel Station (feet)..iiieeeiveiacenvanssannns 637.00
PROGRAM RESULTS:

DESCRIPTICON VALUE
Normal Depth (feet)..... teesctecsenenoanas thesaaa cienane 3.32
Critical Depth (feet)...vvriiirnnriiinieceiroseensecnann 2.20

Station Flowline WS Elev. Depth Flow Area

Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

§§+3$ 637.0 1037.31 1042.41 5.10 308.04 2.69 0.112 0.000351
673.0 1037.37 1042.42 5.05 303.83 2.73 0.116 0.000365

700.0 1037.42 1042.43 5.01 300.70 2.76 0.118 0.000376

800.0 1037.59 1042.46 4.87 289.41 2.86 0.127 0.000419

1000.0 1037.94 1042.53 4.59 268.24 3.09 0.148 0.000520

1200.0 1038.28 1042.62 4.34 249,12 3.33 0.172 0.000642

1400.0 1038.63 1042.74 4.1 232.26 3.57 0.198 0.000784

1600.0 1038.97 1042.89 3.9 217.88 3.80 0.225 0.000941
qu4+3y7 1734.0 1039.20 1043.00 3.80 209.69 3.95 0.243 0.001050
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 08:15:58 FILE NAME: CB6-100
FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

T T 1
| ¢| SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| v} : |
| L] INLET OUTLET CULVERT | BARRELS |
| v| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | (FD) (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1]1039.27 1039.20  40.00 | 4 RCB 8.00 4.00 .012 CONVENTIONAL|
| 2| l |
| 3] l |
|4 I |
| s | | I
| 6| l |
L 1 1 J

SUMMARY OF CULVERT FLOWS (CFS)

FILE: CB6-100

DATE: 07-19-1993

ELEV (FT) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1043.00 0 0 0 0 0 0 0 01
1043.02 75 75 0 0 0 0 0 0 1
1043.04 149 149 0 0 0 0 0 0 1
1043.08 224 224 0 0 0 0 0 0 1
1043.13 298 298 0 0 0 0 0 0 1
1043.19 373 373 0 0 0 0 0 o 1
1043.28 447 447 0 0 0 0 0 0 1
1043.37 522 522 0 0 0 0 0 0 1
1043.48 596 596 0 0 0 0 0 0 1
1043.61 671 671 0 0 0 0 0 0 3
1043.75 745 748 0 0 0 0 0 1 3
1043.59 660 660 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CB6-100 DATE: 07-19-1993

HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1043.00 0.00 0 0 0.00
1043.02 0.00 75 0 0.00
1043.04 0.00 149 0 0.00
1043.08 0.00 224 0 0.00
1043.13 0.00 298 0 0.00
1043.19 0.00 373 0 0.00
1043.28 0.00 447 0 0.00
1043.37 0.00 522 0 0.00
1043.48 0.00 596 0 0.00
1043.61 0.00 671 -0 -0.05
1043.75 0.01 745 -4 -0.48
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000

STA U3+97 To STA H4439

DervEwsy & (B’ W. OF
DysrrRT ROAD

100-MR. Re THS CFS

‘0
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lCURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 08:15:58 FILE NAME: CB6-100
I PERFORMANCE CURVE FOR CULVERT # 1 - 4 ( 8 BY 4 ) RCB

DIS-  HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (Ft) (ft)  (ft) <F4>  (ft) (ft) (fps) (ft) (fps) (Ft)

L
o

1043.00 0.00 3.73 O-NF 0.00 0.00 0.06 0.00 0.00 3.80

75 1043.02 0.82 3.75 3-Mit 0.64 0.55 0.61 3.80 0.00 3.80

149 1043.04 1.31 3.77 3-M1t 1.02 0.88 1.23 3.80 0.00 3.80
224 1043.08 1.71  3.81 3-Mit 1.34 1.15 1.84 3.80 0.00 3.80
298 1043.13 2.08 3.86 3-M1t 1.63 1.39 2.45 3.80 0.00 3.80
373 1043.19 2.44 3.92 3-Mit 1.89 1.62 3.06 3.80 0.00 3.80
447 1043.28 2.77 4.01 3-M1t 2.15 1.83 3.68 3.80 0.00 3.80
522 1043.37 3.10 4.10 3-Mit 2.40 2.02 4.29 3.80 0.00 3.80
596 1043.48 3.41 4,21 3-MIt 2.63 2.21 4.90 3.80 0.00 3.80
671 1043.61 3.72 4.34 3-Mit 2.87 2.39 5.52 3.80 0.00 3.80
748 1043.75 4.04 4.48 3-M1t 3.10 2.57 6.15 3.80 0.00 3.80

E1. inlet face invert 1039.27 ft El1. outlet invert 1039.20 ft
E1. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

okl STTE DATA Xdedkdok CULVERT INVERT cdoxakakdfesopaelori

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1039.27
OUTLET STATION (FT) 40.00
OUTLET ELEVATION (FT) 1039.20
NUMBER OF BARRELS 4
SLOPE (V-FT/H-FT) 0.0018
CULVERT LENGTH ALONG SLOPE (FT) 40.00

Fddkk CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 8.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




w

CURRENT DATE: 07-22-1993 FILE DATE: 07-19-1993
CURRENT TIME: 08:15:58 FILE NAME: CB6-100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1043.00
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 40.00
wwkk JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1044.19
40.00 1043.59
48.00 1044.59

148.00 1045.00

s W N =




STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

TRAPEZOIDAL CHANNEL ANALYSIS

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).e.ceeeeceereerennnnnen 745.0
Channel Bottom Slope (feet per foot)...cvcieecnenrnannns 0.0017
Manning s Roughness Coefficient (n-value).........ccuues 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4,00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)....viriiiiiniienceeernonnanans 20.0
Channel Flow-Line Elevation at Starting Station (feet).. 1039.27
Water Surface Elevation at Starting Station (feet)...... 1043.75
Starting Channel Station (feet).i.iivcvrerrerencanennnas 1774.00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).e.eeierieneniocnercecscsnaosonnas . 4,15
Critical Depth (feet)iieeeriiseriarnsenanscescansannnnns 2.87

Station Flowline WS Elev. Depth Flow Area

Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)
43t931774.0 1039.27 1043.75 4.48  169.88 4.39  0.299 0.001267
1800.0 1039.31 1043.78 4.47  169.07 4.41  0.301 0.001284
1900.0 1039.49 1043.90 4.41 166.22 4.48 0.312 0.001346
2000.0 1039.66 1044.03 4.37  163.77 4.55  0.321 0.001402
2200.0 1040.00 1044.30 4.30  159.90 4.66  0.337 0.001497
3400 2273.0 1040.13 1044.41 4,28  158.80 4.69  0.342 0.001526
(2.! prO® STRUCT)
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

5= .cx:l?ﬂ&S'%



TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 6, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..veeeeesceiecrseannces 350.0
Channel Bottom Slope (feet per foot).ieieisecerirrecancanes 0.0030
Manning“s Roughness Coefficient (n-value)............... 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)..veieeeieeeeerennoesnnennnen 10.0
Channel Flow-Line Elevation at Starting Station (feet).. 1042.12
Water Surface Elevation at Starting Station (feet)...... 1044.04
Starting Channel Statfon (feet)..veivriiinniivneenannnns 2273.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)..veeeierenrnannancncancenaans P 3.09
Critical Depth (feet)eievieeeeennerernceneneerncoanannns 2.44

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

I 59+00 2273.0 1042.12 1044.56 2.44 48.25 7.25 0.817 0.007948
'Z,Dyap 5}yu¢.2300.0 1042.20 1045.01 2.81 59.72 5.86 0.533 0.004440
2400.0 1042.50 1045.50 3.00 65.95 5.31 0.437 0.003390

2500.0 1042.80 1045.85 3.05 67.63 5.18 0.416 0.003166

2600.0 1043.10 1046.17 3.07 68.34 5.12 0.407 0.003077

$St25 2648.0 1043.24 1046.32 3.07 68.52 5.11 0.405 0.003055

I?l Drop Shruc-

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:

DESCRIPTION

VALUE

Flow Rate (cubic feet per second)
Channel Bottom Slope (feet per foot).
Manning"s Roughness Coefficient (n-value)

137.0 \
0.0059 »=-0058774
0.0250

Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope -~ Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)......... eresesane cesersaaann 10.0
Channel Flow-Line Elevation at Starting Station (feet).. 1046.24
Hater Surface Elevation at Starting Station (feet)...... 1047. 71
Starting Channel Station (feet)...u.iveeeerecnoireaennns 2648.00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).....cccvvuvnn.n. eeeeen treesesesannn 1.65
Critical Depth (feet).eiveevereaann. teceseantesetaaanans 1.47

Station Flowline WS Elev. Depth Flow Area

Vel Velocity EGL Slope

(s’ okop T

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

3I5+25 264%,3 1046.24 1047.71 1.47 23.34 5.87 0.535 0.009074
2670.0 1046.37 1048.02 1.65 27.43 4.99 0.387 0.005784

2700.0 1046.55 1048.19 1.65 27.32 5.01 0.390 0.005847

2800.0 1047.13 1048.78 1.64 27.27 5.02 0.332 0.005877

3Z+7Z 2901.0 1047.73 1049.37 1.65 27.29 5.02 0.391 0.005869
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



CURRENT DATE: 07-22-1993 FILE DATE: 07-06-1993
CURRENT TIME: 08:25:00 FILE NAME: CB7-100 STA 32432 To =TA 3272
/
I Drwe = 2220 E. of
FHWA CULVERT ANALYSIS L:zmv:gaw posap
HY-8, VERSION 4.0
I. . . . 10018 - )37 Fs
| ¢ SITE DATA | CULVERT SHAPE, MATERIAL, INLET |
| v ! |
| L| INLET OUTLET CULVERT | BARRELS |
l| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET |
| | (FD) (FT) (FT) | MATERIAL (FT) (FT) n TYPE |
| 1]1047.96 1047.73  40.00 | 1 RCB 6.00 4.00 .012 CONVENTIONAL|
- | |
| 31 I I
| 41 I I
II 5 | I I
| 61 | |
| 1 1 J
ISUNMARY OF CULVERT FLOWS (CFS) FILE: CB7-100 DATE: 07-06-1993
l ELEV (FT)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
1049.37 0 0 0 0 0 0 0 01
1049.43 14 14 0 0 0 0 0 01
1049. 56 27 27 0 0 0 0 0 0 1
I 1049.65 41 4 0 0 0 0 0 0 1
1050. 00 55 55 0 0 0 0 0 01
1050. 36 69 69 0 0 0 0 0 0 1
I 1050.69 82 82 0 0 0 0 0 01
1051.01 96 96 0 0 0 0 0 0 1
1051.31 110 110 0 0 0 0 0 01
1051.62 123 123 0 0 0 0 0 0 1
I 1051.92 137 137 0 0 0 0 0 0 1
1053.96 224 224 0 0 0 0 0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS ~ FILE: CB7-100 DATE: 07-06-1993
I HEAD HEAD TOTAL FLOW % FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR
1049.37 0.00 0 0 0.00
I 1049.43 0.00 14 0 0.00
1049.56 0.00 27 0 0.00
1049.65 0.00 Y 0 0.00
I 1050.00 0.00 55 0 0.00
1050. 36 0.00 69 0 0.00
1050.69 0.00 82 0 0.00
I 1051.01 0.00 96 0 0.00
1051.31 0.00 110 0 0.00
1051.62 0.00 123 0 0.00
I 1051.92 0.00 137 0 0.00
<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000




ICURRENT DATE: 07-22-1993 FILE DATE: 07-06-1993
CURRENT TIME: 08:25:00 FILE NAME: CB7-100

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 6 BY 4 ) RCB

DIS-  HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft) (ft)  (ft) <Fa>  (ft) (ft) (fps) (ft) (fps) (ft)

0 1049.37 0.00 1.41 O-NF 0.00 0.00 0.00 0.00 0.00 1.64
14 1049.43 0.81 1.47 3-Mit 0.44 0.55 1.39 1.64 0.00 1.64
27 1049.56 1.29 1.60 3-Mit 0.69 0.87 2.78 1.64 0.00 1.64
41 1049.65 1.69 1.69 1-S2n 0.91 1.14 7.14 0.96 0.00 1.64
55 1050.00 2.04 2.04 1-S82n 1.11 1.38 7.8 1.17 0.00 1.64
69 1050.36 2.40 2.40 1-82n 1.29 1.60 8.33 1.37 0.00 1.64
82 1050.69 2.73 2.73 1-S2n 1.47 1.80 8.78 1.5 0.00 1.64
9 1051.01 3.05 3.05 1-82n 1.63 2.00 9.17 1.74 0.00 1.64

110 1051.31 3.35 3.35 1-82n 1.79 2.18 9.53 1.92 0.00 1.64
123 1051.62 3.66 3.66 1-S2n 1.95 2.36 9.85 2.09 0.00 1.64
137 1051.92 3.96 3.96 1-S2n 2.10 2.54 10.15 2.25 0.00 1.64

E1. inlet face invert 1047.96 ft El1. outlet invert 1047.73 ft
El. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

wkkkk STTE DATA ¥k CULVERT INVERT odkaksieaodesiek ik

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1047.96
OUTLET STATION (FT) 40.00

I OUTLET ELEVATION (FT) 1047.73
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0057

I CULVERT LENGTH ALONG SLOPE (FT) 40.00

*xxx% CULVERT DATA SUMMARY

BARREL SHAPE BOX

BARREL SPAN 6.00 FT
BARREL RISE 4.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N  0.012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




CURRENT DATE: 07-22-1933 FILE DATE: 07-06-1993
CURRENT TIME: 08:25:00 FILE NAME: CB7-100

TAILWATER

CONSTANT WATER SURFACE ELEVATION

1049, 37
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE GRAVEL
EMBANKMENT TOP WIDTH (FT) 20.00
k% SER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1054.56
40.00 1053.96
48.00 1054.56

148.00 1054.70

WD -




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE

July 9, 1993
PROGRAM INPUT DATA:
DESCRIPTION VALUE
Flow Rate (cubic feet per second)...cciiecencceancnecnss 137.0
Channel Bottom Slope (feet per foot)iiieieiiiiniennnenns 0.0059
Manning*s Roughness Coefficient (n-value)...cevvieennans 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4,00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)..iviiiireereeonenccerncncnans 5.0
Channel Flow-Line Elevation at Starting Station (feet).. 1047.96
Water Surface Elevation at Starting Station (feet)...... 1051.92
Starting Channel Station (feet)...iiviiiicirinenaneannns 2941.00
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet)...vreviirenecncnnssccncroncncennsana 2.02
Critical Depth (feet)iiviiiiiriiiinncaninnsssnocanssnces 1.83

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

432 2941.0 1047.96 1051.92 3.96 82.53 1.66 0.043 0.000274
32425 2948.0 1048.00 1051.92 3.92 81.04 1.69  0.044 0.000288

3" prop TaLET,

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.
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TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 9, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..eeecernccecacaneaanns 137.0
Channel Bottom Slope (feet per foot).iieesvreecieanannns 0.0044
Manning s Roughness Coefficient (n-value).......ceevuen. 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)....iciviiiiiieiiiiennronnanns 5.0
Channel Flow-Line Elevation at Starting Station (feet).. 1051.00
Water Surface Elevation at Starting Station (feet)...... 1051.92
Starting Channel Station (feet)......ciciiieivenrancanns 2948.00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)..eieereneernuanecosncssrcnancansanss 2.15
Critical Depth (feet)..veeeirenvncennoencanses ereenenan 1.83

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

2948.0 1051.00 1052.83 1.83 22.54 6.08 0.574 0.008972

3000.0 1051.23 1053.42 2.19 30.24 4.53 0.319 0.004058

3100.0 1051.67 1053.83 2.16 29.41 4.66 0.337 0.004370

3200.0 1052.11 1054.26 2.15 29.34 4.67 0.338 0.004398

3300.0 1052.55 1054.70 2.15 29.34 4.67 0.339 0.004399

3800.0 1054.75 1056.90 2.15 29.34 4.67 0.339 0.004400

2[{+99 —~ 4073.0 1055.95 1058.10 2.15 29.34 4.67 0.339 0.004400
4400.0 1057.39 1059.54 2.15 29.34 4.67 0.339 0.004400

|5+00 — 4673.0 1058.859 1060.74 2.15 - 29.34 4.67 0.339  0.004400
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 9, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....ccecreviencercananns 137.0
Channel Bottom Slope (feet per foot)..ievivviarienananns 0.0020
Mannings Roughness Coefficient (n-value)............... 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)...vieiivreeerencnecennnnnnns 5.0
Channel Flow-Line Elevation at Starting Station (feet).. 1058.59
Water Surface Elevation at Starting Station (feet)...... 1060.74
Starting Channel Station (feet).....vevivcirnnnneennnnne 4673.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).ieeerieerencaenses setsesesesasenanana 2.57
Critical Depth (feet).iuvreerieinnenerenenaaannsnnnnnns 1.83

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

I5+90 —4673.0 1058.59 1060.74 2.15 29.24 4.69 0.341 0.004441

4700.0 1058.64 1060.90 2.25 31.57 4.34 0.292 0.003611
4800.0 1058.84 1061.27 2.43 35.70 3.84 0.229 0.002595
4900.0 1059.04 1061.54 2.49 37.28 3.67 0.210 0.002309
5000.0 1059.24 1061.77 2.52 38.11  3.59 0.201 0.002176

Ivf-gz, — 5111.0 1059.47 1062.01 2.54 38.63 3.55 0.185 0.002098

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations:& flow chart is available.
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: STA —0+3b To lodz
ICURRENT DATE: 07-09-1993 FILE DATE: 06-24-1993 : vl A
CURRENT TIME: 07:32:38 FILE NAME: CBLIT100 Al L /‘ébﬁit A R
I ( o400 W, = lotvo E)

FHWA CULVERT ANALYSIS
HY-8, VERSION 4.0

III T T | loo- \(y ) éi» = )37 C'F 5
| ¢ SITE DATA | CULVERT SHAPE, MATERIAL, INLET [
| v : |
| L | INLET OUTLET CULVERT | BARRELS |
I| V| ELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING  INLET i
| | D (FT)  (FT) | MATERIAL (FT)  (FT) n TYPE |
| 1[1059.67 1059.47 100.00 | 1 RCB 6.00 3.00 .012 CONVENTIONAL|
j: | |
| 3] l l
|41 I |
II 5| | l
| 6| l |
L | 1 |

FILE: CBLIT100 CULVERT HEADWATER ELEVATION (FT) DATE: 06-24-1993

DISCHARGE 1 2 3 4 5 6  ROADWAY
0 1062.01 0.00 0.00 0.00 0.00 0.00 1064.10
14 1062.13 0.00 0.00 0.00 0.00 0.00 1064.58
27 1062.18 0.00 0.00 0.00 0.00 0.00 1064.73
41 1062.20 0.00 0.00 0.00 0.00 0.00 1064.82
55  1062.32 0.00 0.00 0.00 0.00 0.00 1064.89
69  1062.50 0.00 0.00 - 0.00 0.00 0.00 1064.94
82 1062.70 0.00 0.00 0.00 0.00 0.00 1064.99
9 1062.93 0.00 0.00 0.00 0.00 0.00 1065.03
110 1063.18 0.00 0.00 0.00 0.00 0.00 1065.07
123 1063.54 0.00 0.00 0.00 0.00 0.00 1065.10
137 1063.92 0.00 0.00 0.00 0.00 0.00 1065.13
178 1065.24 0.00 0.00 0.00 0.00 0.00 0.00

The above Q and HW are for a point above the roadway.




lCURRENT DATE: 07-09-1993 FILE DATE: 06-24-1993
CURRENT TIME: 07:32:38 FILE NAME: CBLIT100

l PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 6 BY 3 ) RCB

DIS-  HEAD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH OEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
(cfs)  (ft) (ft)  (ft) <Fa>  (ft) (ft) (fps) (ft) (fps) (ft)

0 1062.01 0.00 2.34 O-NF 0.00 0.00 0.00 0.00 0.00 2.54
14 1062.13 0.81 2.46 3-M1t 0.63 0.55 0.90 2.54 0.00 2.54
27 1062.18 1.29 2.51 3-Mit 0.99 0.87 1.80 2.54 0.00 2.54
41 1062.20 1.70 2.53 3-M1t 1.31 1.14 2.70 2.54 0.00 2.54
55 1062.32 2.09 2.65 3-M1t 1.60 1.38 3.60 2.54 0.00 2.54
69 1062.50 2.45 2.83 3-Mit 1.87 1.60 4.49 2.54 0.00 2.54

2.54 0.00 2.54
96 1062.93 3.15 3.26 3-MI1t 2.38 2.00 6.29 2.54 0.00 2.54
110 1063.18 3.50 3.51 3-M2t 2.63 2.18 7.19 2.54 0.00 2.54
123 1063.54 3.87 3.66 6-FFn 3.00 2.36 6.85 3.00 0.00 2.54
137 1063.92 4.25 4.02 6-FFn  3.00 2.54 7.61 3.00 0.00 2.54

E1. inlet face invert 1059.67 ft El. outlet invert 1059.47 ft
E1. inlet throat invert 0.00 ft E1. inlet crest 0.00 ft

stk STTE DATA *akkk CULVERT INVERT seiiciolokaiickolkaok

I 82 1062.70 2.80 3.03 3-M1t 2.13 1.80 5.39

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1059.67
OUTLET STATION (FT) 100. 00
l QUTLET ELEVATION (FT) 1059.47
NUMBER OF BARRELS 1
SLOPE (V-FT/H-FT) 0.0020
I CULVERT LENGTH ALONG SLOPE (FT) 100.00
wwowk CULVERT DATA SUMMARY
BARREL SHAPE BOX
BARREL SPAN 6.00 FT
BARREL RISE 3.00 FT
BARREL MATERIAL CONCRETE
BARREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE




ICURRENT DATE: 07-09-1993 FILE DATE: 06-24-1993
CURRENT TIME: 07:32:38 FILE NAME: CBLIT100

TAILWATER
CONSTANT WATER SURFACE ELEVATION
I 1062.01
l ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
I EMBANKMENT TOP WIDTH (FT) 68.00
itk (JSER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) (FT)

0.00 1064.70
40.00 1064.10
48.00 1064.70

148.00 1065.00

H W N =




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE

July 9, 1993
PROGRAM INPUT DATA: .
DESCRIPTION VALUE
Flow Rate (cubic feet per second)...veseerissecancasssnce 137.0
Channel Bottom Slope (feet per foot).iieeeesesraaaracnns 0.0020
Manning's Roughness Coefficient (n-value)....cvveeennes, 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)......cviiiiieiinincennnenss 5.0
Channel Flow-Line Elevation at Starting Station (feet).. 1059.67
Water Surface Elevation at Starting Station (feet)...... 1063.92
Starting Channel Station (feet)....ccviieernnreccnennnns 38.00
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feet)eeeiereercncenanonnnccoscnsosscananns 2.57
Critical Depth (feet).iiiriiiiirirecesncennscosnscnncanans 1.83

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

— 38.0 1059.67 1063.92 4.25 93.50 1.47 0.033 0.000196

, — 48,0 1059.69 1063.92 4.23 92.78 1.48 0.034 0.000200
2 DW') Imt(,l»

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 19, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)...ccceieeeenneecanraan 70.0
Channel Bottom Slope (feet per foot)...ivieiriecannnnnns 0.0050
Manning®s Roughness Coefficient (n-value)...icviieeeanas 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00

Channel Bottom Width (feet).veeiireerreesocossssosesannns 1.0
Channel Flow-Line Elevation at Starting Station (feet).. 1061.70
Water Surface Elevation at Starting Station (feet)...... 1063.92
Starting Channel Station (feet).iiiviverreercereeenerann- 48.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)..vuiueniieneeeronrienosocroonanonnns 1.93
Critical Depth (feet).ioiiiinirinrnnanrcancanacaeanneens 1.68

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

Z'Plop-48.0 1061.70 1063.92 2.22  21.93 3.19  0.158 0.002432
In 70.0 1061.81 1063.96 2.15  20.59 3.40  0.180 0.002879
100.0 1061.96 1064.02 2.06  19.11 3.66  0.208 0.003513

150.0 1062.21 1064.18 1.97  17.56 3.99  0.247 0.004403

2 Drop —200-0 1062.45 1060.40 1.94 169 4.13  0.265 0.004844

Slyet.

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




Z’Dmf,

3'ppop —A00.0 1065.76 1067.29
STRALT.

TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 19, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)....cvcvriieniirnnnnnss 45.0
Channel Bottom Slope (feet per foot)....cevevieeianinans 0.0065
Manning®s Roughness Coefficient (n-value)..eciieeraeenns 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)...eeieeninineneinnancnnnnns 1.0
Channel Flow-Line Elevation at Starting Station (feet).. 1064.46
Water Surface Elevation at Starting Station (feet)...... 1065.85
Starting Channel Station (feet)..iiveivernnincennnnnnnns 200.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).iiiiiiiieiininssensonasnssscnsnnacns 1.53
Critical Depth (feet)..cviirnieiieerreecannnsnsncncancns 1.39

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

Singf200.0 1064.46 1065.85 1.39 9.14 4.92 0.377 0.010396
220.0 1064.59 1066.14 1.55 11.17  4.03 0.252 0.006079
250.0 1064.78 1066.32 1.53 10.93 4.12 0.263 0.006450
300.0 1065.11 1066.64 1.53 10.89 4.13 0.265 0.006508

1.53 10.90 4.13 0.265 0.006497

L

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
August 3, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..eeeeerersearscenscnes 35.0
Channel Bottom Slope (feet per foot)...eieeeeeennrenenn. 0.0090
Manning s Roughness Coefficient (n-value)....vvveennnnn. 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet).i.vveireenniiinianinnnnnnns 1.0
Channel Flow-Line Elevation at Starting Station (feet).. 1068.76
Water Surface Elevation at Starting Station (feet)...... 1070.01
Starting Channel Station (feet)...vieeierrirensreaeannns 400.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)..cuuereririnnirianenneenrnnennnacaan 1.29
Critical Depth (feet)..iveieirieiiieieenecacionnnananns 1.25

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)
3/Deop STEUCK

-~400.0 1068.76 1070.01 1.25 7.50 4.67 0.338 0.010656
-420.0 1068.94 1070.26 1.32 8.29 4.22 0.277 0.008163
—-450.0 1069.21 1070.49 1.28 7.87 4.45 0.307 0.009357
- 500.0 1069.66 1070.96 1.30 8.09 4.33 0.2591 0.008710
~600.0 1070.55 1071.84 1.29 7.93 4.42 0.303 0.009195
~700.0 1071.45 1072.75 1.30 8.06 4.34 0.293 0.008792
~.800.0 1072.35 1073.64 1.29 7.95 4.40 0.301 0.009126

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
August 3, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second).eeeeserceeeroesacccsss 20.0
Channel Bottom Slope (feet per foot)....eviiveeienannnns 0.0090
Manning s Roughness Coefficient (n-value)............... 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)...ceiieeienianeineerananann 1.0
Channel Flow-Line Elevation at Starting Station (feet).. 1072.35
Water Surface Elevation at Starting Station (feet)...... 1073.64
Starting Channel Station (feet).......civvviiinenrannnn. 800.00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet).iseeeereinnnriorecenescnnnsennnsnnaa 1.03
Critical Depth (feet)iiiceeiinrrirecrosncessassocansnnns 0.98

Station Flowline WS Elev. Depth Flow Area

Vel Velocity EGL Slope

(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

= 800.0 1072.35 1073.64 1.29 7.95 2.52 0.098 0.002982
—850.0 1072.80 1073.82 1.02 5.16 3.88 0.234 0.009466

— 900.0 1073.25 1074.28 1.04 5.33 3.75 0.218 0.008646
—1000.0 1074.14 1075.17 1.02 5.20 3.84 0.229 0.009242

~ 1100.0 1075.04 1076.08 1.03 5.31  3.77 0.220 0.008755
~1200.0 1075.94 1076.96 1.02 5.22 3.83 0.228 0.009154

Eng CHAMEL

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c¢) 1986

Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.



5-YEAR INTERIM BACKWATER ANALYSES




Ir \ Stee. 139416

F’XiSlilnqi 8/)(8/ B.C Ouflﬁf Undel Camellgach Ro[
I Tuto f‘X('S’»/'MVZ Seond & GWVCL Pll» 1

CURRENT DATE: 07-09-1933 5'Y€MY Q=152 CFS FILE DATE: O07-09-1993
ICURRENT TIME: 11:04:&8 FILE NAME: CRBX8-5

FUEERRREEREREEREREREREREERRERREREERREEERRRERRREREEREER LR IR EXRE LR ERRRRRE LR R RN, H
FREREEELEREREERERERRER LR ® FHWA CULVERT ANALYSIS KRERFEERLETREREE R LR RRRR
I*************%************ HY-8, VERSION 4.0 2 Y Y L
e R Ry T

v € SITE DATA i CULVERT SHAPE, MATERIAL, INLET H
e b e e e e e e e e e e e e e e e e e ]
I: Lo INLET OUTLEY CULVERT | BARRELS i
PV oL ELEV. ELEV. LENGTH | SHAPRE SPAN RISE MANNING INLET }
l: # 1 (FT) (FT) (FT) v MATERIAL (FT) (FT) ¥i TYPE :
1 11013.36 1013, 46 108.00 | 1 RCE 8. 00 8. 00 012 CONVENTIONAL:
I} 4 3 } :
(R : i
P60 H :
e R e e S Ry T I R R Y T Y Y T Y T T R I E Y Y

S T R Y R R R R R R R R Y R R T R R R
SUMMARY OF CULVERT FLOWS (CFS) FILE: CEB8X8-3 DATE: 07-03-1933

ELEV (FT) TOTAL b = 3 4 5 & ROADWAY ITR
l 1015, 80 O 'y 0 0 O 0O 0 O 1
1015, 92 ie ie 0 0 0 0 Q o 1
1015.98 32 2 O ] Q 0 O 0 1
1016. 00 48 48 Q Q O 9] O 0 i
I 1015, 83 &4 64 O O 0 Q 0 Qo 1
1016. 13 80 80 0 0 Q Q Q 0 1
1016.41 96 36 Q 0 0 0 Q Q1
I 1016. &8 1iz 11z Q Q Q 0 Q a1
1016. 93 128 128 Q 0 Q Q 0 0 1
117,17 144 144 O O 0 O 0 01
I 1017.41 160 160 O 0O O Q QO a1
1023, 60 ee Ges 8 Q O 2 3 OVERTOPPING

bkt s s AR L s A e PR RIS LT E LT LIS T I L E LTSS L ELLEL L LL LT L L LT L LT L 2L L 253

He BB H K W KR e F W F e H T T F R R KK KK R R KWK I T K o W I I e e e e e K e e e R e ¥

-

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CRBX8-5 DATE: Q7-09-1993
!

I HEAD HEAD TOTAL FL.OW ’ 4 FLOW
ELEV(FT) ERROR(FT) FLOW(CFS) ERROR(CFS) ERROR

1015, 80 0, OO0 Q) Q) 0. 00

I 1015, 98 0. 00 16. ‘ 0. 00
1015, 98 0, 00 3 O 0. Q0

1016. Q0 0, 00 48 ) 0. 00

1015, 83 O, 00 &4 O 0. 00

I 101 E,. 13 Q. Q0 8(_') Q (:). [518)
1016. 41 Q, OO0 9 4] Q. Q0
1016.68 0. 00 112 0 0. 00

I 1016. 93 0. 00 128 O 0. 00
1017.17 0. 00 144 0 0. 00

1017. 41 0. 00 160 Q Q. Q0

e E T T E L EE L LR e L e P P R Sy P R R e I TR P T R R P P RS R R L

l (1> TOLERANCE (FT) = 0.010 (2 TOLERAMNCE (A) = 1.000

eI 3 I He N Fe e W F K e e e B e B KK W T e K W N K KW e KK I T e I N e He e I e 2 e IR e K K e K KK N



=y
[ we

CURRENT DATE: 07-03-1993 FILE DATE: 07-03-1933

CURRENT TIME: 11:04:25 FILE NAME: CEBX8-5

Y Y T TR R Y I I LR IR R Y
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 8 BRY 8 ) RCR

e T s 2 IR R R Y e S S sy e

DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TAILWATER

I FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH

{cfs) (Fe) (ft) (Ft) (F4) (ft) (ft) (fps) (ft) {Fps) (ft)
HEERREERUEERRESEEREREEREERERREERRERARRRE LR L LUK AR E R R R R R TR RRTRRREEE R TR R R LR

I O 1015, 80 0. 00 1.84 O-NF Q. 00 Q. 00 0.00  0.00 0.00 .34

16 10135, 32 0.78 1.96 3-Mit Q.21 0. 30 0. 85 Z.34 0.00 2,34

32 1015.98 i.18 2.02 3-Mit .62 ° 0.79 1.71 2.34 0.00 E.34

48 1016.00 1.85 .04 3-Mit 0. 87 1. 04 c. 56 2. 34 0.00 2,34

I g4 1015.83 1.87 1.87 1-5&n 1.04 1. 26 7.72  1.04 0.00  2.34

80 1016.13 .17 .17 1-83n 1.20 1.46 8.31 1.20 0,00 2,34

56 1016.41 2. 45 2. 45 1-88n 1. 37 1.65 8.91 1.41 0.00 Z.34

l 112 1016.68 .72 .72 1-6&n 1.54 1.83 8.9z 1.37 0.00 2,34

128 1016.933 297 2.37 1-53n 1.68 . Q0 .23 1.7 0.00 2.34

144  1017.17 S 3.21  1-8&n 1.8z 2. 16 2.68 1.86 G.00 2. 34

l 160 1017.41 e 45 3. 45 1-8&n 1.96 PR 9.95 2.01 0.00 Z2.34
KEHEHERIFEERERRE LT REEEREEEERK IR REERRERERRRRR I AR L RERREER R RXEEEERREREHEAERREE

El. irnlet face invert 1013.96 ft El. autlet irnwvert 1013. 46 ft
El. inlet thraat irvert 0.00 ¢t El. inlet crest Q, 00 ft
32 36 B e o A I T I T e e He I e e e e U He WU I WK He I T T e U e He U e Fe T T W W U W U e e e e Ko Fe e K e T T e K K e e e e e K K R K AN

*¥%¥¥% SITE DATA *¥x¥¥x CULVERT INVERT #%¥%#¥UXEXFFKXER

I IMLET STATION (FT) 0. 00
INLET ELEVATION (FT) 1013. 96
OUTLET STATION (FT) 108. 00
I OUTLET ELEVATION (FT) 1013. 46
NUMERER OF BARRELS 1
SLOPE (V-FT/H-FT) 0. 0046
CULVERT LENGTH ALONG SLOPE (FT) 108. 00

*%#¥%¥% CULVERT DARTA SUMMARY %53 % % %% %% 565K 65 5% 5656 %56 %%

BARREL SHRAPE BOX

BARREL. SPAN 8.00 FT

BARREL RISE 8.00 FT

BARREL MATERIAL COMCRETE

HARREL MANNING’S N 0. 01z

INLET TYPE CONVENT 10NAL

INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DERPRESSION NONE

I T R Y L R IS LTI L L ST I AT I LI LR E L LSRR kR

B T I BN BN e




-

CURRENT DATE:
CURRENT TIME:

Q7-09-1393
11:04:25

TAILWATER

CONSTANT WATER SURFACE ELEVATION
1015. 80

=
o)

FILE DATE:
FILE NAME:

Q7-09-1993
CR8XB8-5

HEWHRFEERRERRREEEEREREEEXREEREERRLEFERERE XU ERREREEFE RN FRERF XL XXX K EREREXER TR
B ¥ KK KKK K WK K KKK H KKK R R ‘
e He Fo F X Fo K Fo 3 I U Je e K WKW WKW I I P I I 3 R K 3 KK K H K KR KK R 0 RN N
EFHEREFEEREREREREEFRERLERELEEREEEREEREREFEREFEEEREREELREEELXEXERXERELERRERERK LR, RR R

Fo Ko K K K KK H K KK KRR H KR K KRR KK

I*********************%*%**%****¥.~*****%*%***%*%-!-‘.-%*%**%%****ﬁ-*-¥.~*-%ﬁ-***********-ﬁ-*%**

XS TR LE L LR L L L L LR L L2 5 8 4

ROADWAY OVERTOPRPING DATA

HRRERAAEAEEFEERE AR N RRE

I******%******************%*****************%’r%****%************%*******%*******%‘:*

ROADWAY SURFACE GRAVEL
EMEANKMENT TOP WIDTH (FT) 50. 00
CREST LENGTH (FT) =00, 00
OVERTOPPING CREST ELEVATION (FT? 1023. 60

KRR RRERERUREEEEEEEEREEHEERFEREREEEERFEERERRERERERAEEERERXEEREXRREREERRERRERE XL R R KRR



TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1393

PROGRAM INPUT DATA:

DESCRIPTION VALLE

Flow Rate {cubic feet per seCofd)esesvecrnnsscncecacsees 160.0 - - gﬁi\(,jigo
Charmel Bottom Slope (feet per foot)evwsssesesns sesnrene jg;@@ﬁi 1@4 0
Marning's Roughress Coefficiert (nvalue)isssverscercess "0, 0250

Channel Side Slope - Left Side (horizontal/verticall.... 2.00
Charrel Side Slope - Right Side (horizontal/verticall... 4.00

Charnel Bottom Width (feet)...... veesnerassnrerrannrian 10,0

Chanrel Flow-Lire Elevation at Starting Station (feet).. 1017.00
Water Surface Elevation at Starting Station (feet)...... 1017. 41
Starting Charrel Station {feetl......... 0. 00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth {feet)....cecieiaernnnns sessrsrene cesesraes 5.03
Critical Depth (feet).vieccsienrarinsvanasnsanness vrsens 1,68

Station Flowlire WS Elev. Depth Flow Area Vel Velocity EBL Slope
{ft) {fL) {ft) (ft) (=g ft) {fps) Head(ft) {ft/ft)

— 0.0 1017.00 1018.68 1.68  £5.17 6.3  O.638 0.008788
10.0 1017.00 1018.9 196 3110 5145  0.411 0.004855
20.0 1017.00 1019.05 2.05  33.13 4.83  0.362 0.004067
50,0 101700 101918 2.18  36.00 444  0.307 0.0033
60.0 1017.01 1013.27 2.27 3812 420 0274 0.0027SS
s 80.0 1017.01 1019.35 234  3%.86 4.01  0.250 0.002433
.5 §+10 00,0 m—z—m 1019.41 2.40 41,37 .87 0,232 000213
lol6-53

N NN NN NN NN BN BN BN BN ER BN B
=

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1986
Dodson & Rsscciates, Inc., 7015 W. Tidwell, #107, Housten, TX 77092
{713) 835-8322. R marual with eguations & flow chart is available,




127 +0 4

TRAPEZGIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1933

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate fcubic feet per secordl.eceservesrcnsencscanss 166. 0
Charnel Bottom Slope (feet per fool)ueceiracinininanne, 0, 0013
Marming's Roughness Coefficient {n-value)iu.eveiosens 0. 0250
Charnel Side Slope - Left Side (horizontal/verticall.... 2.00
Chanrel Side Slope - Right Gide (horizontal/verticall... 4,00
Charmel Botiom Width (feet)........ tereenenesseiraranans 4,9
Charrel Flow-Lire Elevation at Starting Station (feet).. 1016.93
Water Surface Elevation at Starting Station (feet)...... 1019. 41
Startirg Chanrel Station (feebtd.iievevevinnrenians,s 106,00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)ecieicviieersacnenses vereseases . 3.42
Critical Depth (feEt)eserasecrrcnsrnsneanccraranassaenes 2.4

Station Flowlive WS Elev. Depth Flow firea Vel Velocity EBL Slope

{ft) {Ft) (ft) {ft} (=g ft} {fps) Head(ft) (ft/f1}

13§+ b — 100.0 1016.93 1019.41 2.48 28.37 5.4 0.49% 0.003361
120.0 1016.96 1019.60 2.63 31,61 G.06  0.3%8 0.004133

140.0 1016.98 1019.72 2.74 33,53 477 0,334 0.003549

160,0 1017.01 1019.82 2.81 34,97 458 0.325 000317t

180.0 1017.03 1019.%0 2.87 36.13 4,43 0.304 0.002304

210,0 1017.07 1020.01 2.93 37,56 426 0.282 0.002B15

TRAPEZOIDAL CHANNEL ANRLYSIS COMPUTER PROGRAM, Version .1 {c) 1986

Dodson & Rsscciates, Inc., 7015 W, Tidwell, #107, Houston, TX 77092
{713) 895-8322. R marual wilh equations & flow chart is available,




I Stac 136470 To  137~06
Fristing g "X 36 " cmpA
I At D),‘vawug 27/75/ E. of EL /141')'“(7& R‘/{

CURRENT DATE: 07-15-1933 FILE DATE: 07-13-1993 |
lcumzx—:m TIME: 14:33:20 ' FILE NAME: CBI-SEX S-Yy  B=lsr cfs

FREEEE R R R R R R R R R R R R R
FEEREEFERRFERRREEEEREREREE  FHWA CULVERT ANALYSIS FERE R R R R R R R R

FEEEEER R R R R R R RN RN RN RS HY-8, VERSION 4.0 FRERERERE R R LR R AR R R RE RS
BRI R R SRR R R R R R R R R R R R R R R R R R R KRR
HE VI SITE DATA | CULVERT SHAPE, WATERIRL, INLET }
I H H
Ii L1 INLET OUTLET CULVERT | BARRELS ;
iV ELEV ELEV. LENGTH | SHARPE SPAN  RISE MANNIN INLET H
l: #1 D {FT} {FT} | MATERIAL {FTy  (FT) n TYPFE i
i 1101712 1017.07 36,00 i 2 CMPR 4,83 3.00 .028  CONVENTIONAL:
I: : 587X 36" :
I H H
HEIH : H
164 } H

R R R R R R R R R R R AR R RN AR R KR

R R R R R R R R R R AR R R R KRR LR LR R R RS

FILE: CBI-GEX CULVERT HERDWATER ELEVATION (FT) DATE: 07-13-1933
DISCHARGE { 2 3 4 3 &  ROADWAY
I 0 1020.01 0.00 0,00 0.00 0,00 0.00  1022.00
16 1020.03 0.00 0.00 0. 00 0.00 0.00 1022.2

32 1020.09 0.60 0.00 0.00 0,60 0.00  1022.31
I 48 1020.18 0. 00 0,00 0.00 0.00 .00 1022.37
64  1020,31 0.00 0.00 0.00 0,00 0.00 1022.41
80  1020.48 0.60 0.00 0.00 0,00 0,00  1022.45
% 1020.69 0.00 0.00 0.00 0. 00 0,00 1022.48
I 112 1020.93 .00 0,00 0.00 0. 00 0.00  1022.51
128 fo021.2t 0,00 0.00 .00 0,00 ¢.00  1022.54
144 1021.53 0.00 0,00 0.00 0.00 0.00 102257
I 160 1021.89 .00 0.00 0,00 0,60 0,00 1022.59
192 2.t €. 00 0. 00 .00 £.00 0.00 0,00
The above @ ard HY ave for a point above the roadway.
I***{v**H—*****H-*****H{-*!***{-*****!HH********H*****HH**********{-**H*******
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CURRENT DATE: 07-15-1993 FILE DATE: 07-13-15933
CURRENT TIME: 14:33:20 FILE NAME: CB1-GEX
By T T T
PERFORMANCE CURVE FOR CULVERT # 1 - 2 { 4.833333 BY 3 ) CMPR
T T L T et
l DIS-  HEAD- INLET BUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TRILUATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
fefs)  {ft)  {ft)  (ff) (F&)  (ft)  {ft) (fps) (ft} (fps) (fD)
R R R R R R R
0 1020.01 0,00 2.8 O-WF 000 000 000 0,00 0.00 2.9%
16 1020.03 0.88 2.9t 3-Mit L16 0.60 071 2.94 0,00 2,94
l 32 1020,03 1.3t 2,97 3-Mit LB (.87 L42 294 0.00 2.9
48 1020.18 L.67 3.06 &FFn 3.00 LO3 2,11 3.00 000 2.94
B4 1020.31 2,00 3,19 &-FFn 300 1.28 2.82 300 0.00 2.9
I 80 1020.48 2,30 3.36 6-FFn  3.00 L.45 3,52 3.00 0.00 2.%
% 1020.69 2.39 3.57 o&Ffn 3.00 L6l 423 3.00 0.00 2.94
112 1020.93 2.83 3.8 6-FFn 3,00 L.76 4.83 3.00 0.00 2.34
I 128 1021.21 3,19 4,09 6-FFn 3,00 1.83 G5.64 3.00 0.00 2.9

[

(N3

144 1021.53 3.23 441 6-FFn 3.00 2,02 &6.34 3.00 0,00 2,%
160 1021.89 3.83 4,77 &-FFn 300 2.14 7.05 3,00 0.00 2.94
B L N i ii143333a4223337
El. inlet face invert 1017.12 ft  El. cutlet invert 1017.07 i
El. inlet throat invert 0.00 ft EL. inlet crest 0.00 ft
R R R R R E R R R R ER R

+55% GITE DATA *#xkx CULVERT INVERT ®Eeeeerksesess
INLET STATION {FT) 0.00
INLET ELEVATION (FT) 1017, 12
QUTLET STRTION (FT) 36.00
GUTLET ELEVATION (FT) 1017.07
NUMBER OF BARRELS 2
SLOPE (V-FT/H-FT) 0.0014
CHLVERT LENGTH ALONG SLOPE (FT) 36.00

ERARREL SHAPE PIPE ARCH

BARREL SPAN 4.83 FT

BARREL RISE 3.00 FT

BARREL MATERIAL STEEL OR ALUMINUM
EBARREL MANNING'S N 0.028

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL HERDWALL

INLET DEPRESSION NONE

l**** CULVERT DATA SUMMPRY ®REXEEXEEEREEEERRRERRELE

rHHHH**H***{-*H******H**************************-l-************************




i 3

CURRENT DATE: 07-15-1933 FILE DATE: 07-13-1933
CURRENT TIME: 14:33:20 FILE NAME: CB1-BEX

EEE R E R O R R R R R R R R R R R R R R R R R ER
$12333333111233133322232337 TRILKATER P 31232313332123323322 2322
R R R R R R R R R R R R AR R R RN E R R R R R
B R R R R R R R R R R R R R R R R R R R R AR

I CONSTANT WATER SURFACE ELEVATION
1020.01

R R R R KRR R R R R R R R R R R R R R R R R R R R E R R F R R
FEERER R R R RN ARk %E  ROADWAY OVERTOPRPING DATA  ¥RReEEXeedkXEfReXEEEiiiss
R R R R R R R R R R R R R R F R R R R R RN ER R RN E

I ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30. 00
#¥#x¢ USER DEFINED RORDWAY PROFILE
CROSS-SECTION X Y
COORD. NO. (FT) {FD
{ 0.00  1027.00

I 2 75,00 1023.00

3 175,00 1022.00

4 100,00 1024,40
lH-**H—H**H-H**HH{HH*{********H*H{-{»**************H****i***{*{-ﬂ-***l***{-*




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1953

PROGRAM INPUT DATR:

DESCRIPTION VALUE
Flow Rate {cubic feet per sBCONd)vsveecorissnsnsasnaanes 160.0
Charnel Bottom Slope {(feet per foot)eecoa.s. serasnnees 0.0013
Hanning's Roughress Coefficient (r-valuel........ cevenee 0. 0250
Channel Side Slope - Left Side {horizontal/verticall.... 2,00

Chanrel Side Slope - Right Side (horizontal/verticall... 4,00
Chanrel Bottom Width {feet)e..ovviiiarvnennnniinnnvasees 4,9
Charmel Flow-Line Elevation at Starting Station (feet).. 1017,12
Water Surface Elevation at Starting Station (feet)...... 1021.83
Starting Channel Station (feet)..ieccsviiicrenninninnian, 246. G0

PROGRAM REGULTG:

DESCRIPTION VALLE
Normal Depth (feeb)..cvsiesercrsnccicennniericsrcninnnns 3.42
Eritical Depth {feeb).vicerrereesircncnsncninnnraniannes c. 24

Station Flowlire WS Elev. Depth Flow Area Vel Velority EGL Slcpe
{ft) $13] {ft) (ft) {sg ft) (fps) Head(ft} (ft/ft)

13670~ 246.0 1017.12 1021.83 4.77  87.3% 1.B3  0.052 0.000274
270.0 1017.15 102190 4,74  B86.51 185  0.053 0.000281

300.0 1017.19 1021.90 4.7  B5.48 187  0.054 0.000230

30,0 1017.26 10°1.9% 4.66 B3B! 191 0,057 0.000305

400,0 1017.32 1021.93 461 8217 L35  0.059 0.000322

S00.0 1017.45 1021,96 451  79.01 203 0.064 0.000398

600.0 1017.58 102193 4.41  76.01 2.10 0,069 0.0003%

700.0 1017.71 1022,03 4,32 7313 213 0,074 0.000433

800.0 1017.84 1022.07 4.23 70,54 227 0,080 0.000484

900.0 1017.97 102211 4.1%  EB.06 235  0.086 0.000533

1000.0 1018.10 1022,16 4,06  65.77 2.43  0.092 0.000584

1100.0 1018.23 102222 293 6365 251  0.098 0,000637

[27+7Y — 1142.0 1018.28 1022.24 3.96  62.82 2.55  0.101 0.0006E0

TRAPEZOIDAL: CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c) 1986
Dodson & Asscriates, Ine., 7015 We Tidwell, $107, Houston, TX 77092
{713) B95-8322. R marual with equaticns & flow chart is available.




i aaaa R sy t213333313212331]
FEEREREELEREEERRERERRREXE%  FHWA CULVERT ANALYSIS 1133233373232 2322333]

EEEREREXREFH LR ERXERRREEEE HY—B’ VERSION 4.0 FHERRXEEEFEFER XL FHEEREREE
R K R R R R R R R R R R LR R R R AR F RN R R R R R AR AR LR LR R
HE SITE DATA H CULVERT SHAPE, MATERIAL, INLET :
U i :
I: L+ INLET OUTLET CULVERT | BRRRELS :
V1 OELEW. ELEV. LENGTH | SHARE SPAN  RISE MANNING  INLET :
I: $l N {(FT) (FT} | MATERIAL (FT)  {FT) T TYPE H
i1 11018.33 1018.28 36.00 { 2 CHMPR 4,83 3.060 ,028  CONVENTIONAL!
I 3 587 34" |

******************!************************************************i*********&**

R R R R R R LR R R R R R R F RN R R R AR TR R ¥

FILE: CB2-GEX CULVERT HERDWATER ELEVATION (FT) DATE: 07-13-1993
DISCHARGE i 2 3 4 5 6  RORDWAY
l G 1022.24 0.00 0.00 0.00 0.00 0.00 1023.50

16 1022.26 0. 00 0.00 0. 00 0.00 0,00 1023.69
32 1022.32 0,00 0.00 0.00 0.00 0.00 1023,75
I 48 1022.41 0.00 0,00 0. 00 (.00 .00 1023.80
B4 1022.54 0. Q0 €.00 0.00 0,00 0.00 1023.83
80 to22. 71 0.0 0. 00 0.00 0.00 0.00 1023.88
96 1022.92 0,00 0.00 0.00 0,00 0.00 1023.89
l 112 1023.16 0.8 0. 00 .00 0. 00 8,00 1023.92
128 1023.44 0.00 0,00 0.00 0.00 0.00 1023.9%
144 1023.76 0.00 0,00 0. 00 0.00 0,00 1023.96
l 160 1024, 12 0,00 0.00 0.00 0. 00 0.00 1023.78
160 1024.12 0.00 0,00 0,00 0.00 0.00 0.00
The above & and HY are for a point above the roadway.
li*{-*-H-**HH-**H********{*{*****iH{*****{-******{-********{*H**********H**H***

l Stac 123438 To 123+7k
E'ns}ma. 2-58 Xg( ch’/—)
I /{k thatvuqt 300" E. OF E[//M’ayf Rt‘/l
CURRENT DATE: 07-15-19393 FILE DATE: 07-13-1993
ICURRENT TIHE: 14350100 FILE NAME: CH-SEX 5 Y\', 15 7 ¢fs



I E

CURRENT DATE: 07-15-1933 FILE DRTE: 07-13-1933
CURRENT TIME: 14:30:00 FILE NAME: CB2-SEX
0223333232223 22222222 22222 szt s s Ry s r sy ]
PERFORMANCE CURVE FOR CULVERT 4 1 - 2 { 4.833333 BY 3 ) CMPA
B L T T B T S 1125215t
DIS-  HEAD- INLET  COUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLETY TRILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
{cfs) {ft) (fH) {(ft) (9 {ft) (ft) (fps) (ft) (fps) (1)
PET T R T P TR T AP T SR E S PISRRTPTSTRAT LI TTTEATLTILS TLL T3 SETTTTET TEE TS THTH I
0 102226 0,00 391 O-NF  0.00 000 0.00 0.00 0.00 3.3
16 1022.26 0.88 3.93 4-FFt L.16 Q.60 0.70 3.00 Q.00 3.96
3 122,32 L3t 399 4-FFt 1.84  0.87 1.41 3,00 0.00 3,95
48 1022.41 L.B7T 4.0B 4-FFt 3,00 1.09 211 300 0.00 3.3%
64 1022,54 2.00 421 4-FFt 3.00 1.2B 2.82 3.00 000 3,96
80 1022.7¢ 2.30 4,38 4-FFt 3.00 1.45 392 3,00 Q.00 3.96
% 1022.92 2.99 4.39 4-FFF 3.00 1.6l 4,23 3.00 (.00 3,90
112 1023.16 2.89 4.83 &4FFt 3,00 L1.76 4,93 3.00 Q.00 3,96
128 1023.44 3.13 5.1 &FFt 3.00 1,83 G563 .00 Q.00 3.9%
146 102376 3.53 5.43 4-FFt 300 2.02 6.3 100 0,00 3,96
160 1024,12 3.89 579 4-FFt 3,00 2.14 7,04 3.00 0,00 396
R R R R R R R R
El. inlet face invert 1018.33 ft  El. cutlel invert 1018.28 ft
El. inlet throat invert 0,00 ft  El. inlet crest 0.00 ft
HEEE O R R E R R R R R R R R

¥#¥% GITE DATA *#xe% CULVERT INVERT ¥RERERREXEXEEE

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1018,33
OUTLET STRTION (FT) 36.00
DUTLET ELEVATION (FT) 1018.28
NUMBER OF BARRELS 2
SLOPE (V-FT/H-FT) 0.0014
CULVERT LENGTH ALONG SLOPE (FT) 36. 00
sixek CULVERT DATA SUMMARY SEEREFEEREHEERREEREERERE
EARREL SHAPE PIPE ARCH
BARREL SPAN 4,83 FT
BARREL RISE 3.00 FT

BARREL MATERIAL STEEL OR ALUMINUM
EARREL MANNING'S N (. 028

INLET TYPE CONVENTIONAL
INLET EDGE AND WALL HERDWALL

INLET DEPRESSION NONE

I TR R R R R R R R R R R R R EE R AR RRR LR X RN R TR R R EEER
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CURRENT DATE: 07-13-1933 FILE DATE: (7-13-1993
ICURRENT TIME: 14:50:00 FILE NAME: CB2-GEX

FEEE R R R R R R R R R R R R RS
R R R TAILWATER FEEEERER R LR R R R R R R
R R R R R R R R R R E
B L e 21121223131 13312333 1333322222222 22333)

I CONSTRANT WATER SURFACE ELEVATION
1022.24

FE R R R R R R R R R R R R R R R R R R R R R X R ¥
FEEFEERERERERRERE XXX RORDWAY OVERTUPPING DATR  FEEEEXEXEFEELRXEEAEFREREER
FEEE R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR RN ¥

I ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH (FT) 30.00
sesse USER DEFINED ROADWAY PROFILE
CROSS-GECTION X Y
CODRD. N (FT) FT)
1 0,00 108740
2 75.00  1024,00
l 3 150,00  1023.50
4 550.00 102400

3 130000 1026.00
IH*H***********H-H-H--H-l»***H-***************{-****H—*****{************H********




TRAPEZDIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1933

PROGRAM INPUT DATA:
DESCRIPTION VALLE

Flow Rate {cubic feel per seCONd).escssacsnssssanrnrenes 160.0
Charrel Bottom Slope {feet per foodliseeasviisesencneess 0.0013
Marning's Roughress Coefficient {n-valuel..cvcvesoiaeass 0. 0250
Charnel Side Slope - Left Side (horizontal/verticall.... - 200
Chanvel Side Slope - Right Side thorizowtal/verticall... 4,00
Channel Bottom Width {feet)..icecierneesnnnnonrensinaas 4,0
Chanrel Flow-Line Elevation at Starting Station (feet).., 1018.33
Water Surface Elevaticn at Starting Station {(feet)...... 1024.12
Starting Chanrel Station {feeb)iivsriirevrvvarniinanenns 178,00

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet)e.civeveirveinaserencennrerariasnnnss 3.42
Critical Depth (feeb)iiieirrnsraricirencerinnanninnacnns 2. h

Station Flowlire WS Elev. Depth Flow Area Vel Veloeity EBL Slope
{ft) {ft) (ft) (f§) (=g ft) (fps) Head(ft) (ft/ft)

(2143 1178.0 1018.33 102412 5.79 123.73 123  0.026 0.000108
1200.0 1018.36 102412 S5.76 122,70 130 0.026 0.000110
1300.0 1018.49 102413 5.64 118,10 133 0,028 0.000122
1400.0 108,62 1024,14 5.52 113,63 L.41 0,031 0.000135
1500.0 1018.75 102413 5.41 109,28 L.46  0.033 0.000130
1600,0 1018.88 1024,17 5,29 105,07 L5 (.036 0.000167
1700,0 1019.01 102418 5.17 100,99 LS8 0.033 0.000186
1800.0 1019.14 1024.20 5.06 97.05  L.B5 0,042 0.000206
1900.0 1019.27 102422 4.9 93.25 1.7z 0,046 0.000230

2000,0 1019.40 1024.24 4.84 B3.60 L79 0,050 0.000256
2100.0 1019.53 1024.26 4.73 85.03 L.B6 0,034 0.000284
2200.0 1019.66 1024.23 &.63 82,75 1,93 0.058 0.000316
2300.0 1019.79 1024.31 4.53 79,56 2.0t 0,063 0.00035¢
2400.0 1019.92 1024.3% 4.43 76.53 2,03 0.0BB 0.000383
I4¥7) — 2645.0 1019.98 1024.36 4.39 75,23 2.13 0,070 0.000408

TRAPEZOIDAL CHANNEL RNALYSIS COMPUTER PROGRAM, Version 1,1 {c) 1386
Dodson & Assceiates, Inc., 7015 W, Tidwell, $#107, Housten, TX 77032
{713) B895-8322. A wmarwal with equations & flow chart is available.




1

URRENT DATE: 07-23-1933 FILE DATE: 07-13-1933
CURRENT TIME: 10:15:05 FILE NAME: CHELMR-G

FERE R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R R R R R
FEEERERERRRERE R RN REREEX  FHUR CULVERT ANALYSIS FEEEEF R R EE R LR R R R F
FEERERRFRRRE R BN R AR R ERREE Hy-8, VERSION 4.0 FEERERRFERREREREERRRER R RE
FEEEERE R R R R R R R R F R R R R R R R R R R R R R R R R R R R R R R R FE R
i SITE DRTA : ULVERT SHRPE, MATERIAL, INUEY

"

INLET  QUTLET CULVERT
ELEV.  ELEV. LENGTH
(FT) {FM (FT)

BARRELS
SHARE SPAN  RIGE WAMNING  INLET
MATERIAL FD FD) fi TYRE

o << T o0

1020, 33 1020.00 110,00

- .

oY LA B Y DO e

1 RCR 8.00 4.00 012  CONVENTIONAL

FERERREREEEERRFFRXERRREEREEEREERERX R XL KRR EEEFRERREEE R R REERTE LR 1E

FEEE R R R LR R LR
FILE: CBELMR-G CULVERT HERDWATER ELEVATION (FT) DATE: 07-13-1993

DISCHARGE i £ 3 4 ] &  ROADWAY

0 1024,36 0.40 0.00 0,00 0.00 0.00 102740

16 1024.37 0.60 0.00 0,00 0.00 0.00  1027.66

32 1024.38 0. 00 4,00 0. 00 0. 00 0,00 1027.74

48 1024.41 0,00 0,00 0, 00 0.00 0.00  1027.80

64  1024.45 0.00 0.00 0.00 0. 00 0.00 102765

80 1024,51 €. 60 0,00 0, 00 0.00 400 1027.89

9%  1024.57 0. 00 0,00 0,00 0,00 0.00 1027.93

112 1024.65 0.00 Q.00 0,00 0,00 0,00 1027.97

128 1024.74 0,00 .00 0.00 0,00 0,00 1028.00

154 1024.84 0.0 0,00 0.0 0,00 0,00 1028,03

160 1024,95 0.0 0.00 0, 00 0. 00 0.00 1028, 06

384 1028.18 0.00 0,00 . 00 0,00 0.00 Q. 00

The above @ and HW are for a point above the roadway.

FEEEEE R E R R R R R R R R R R FE R R KRR

Stu. N3I+6l To
At £l /MI'VM/C R(/(

Nu + 3
(- 60" Rep
5Y, Q=161 ¢fs
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CURRENT DATE: (7-23-1333 FILE DATE: 07-13-1933
CURRENT TIME: 10:19:03 FILE NAME: CHELMR-5
R R R R R R R R
PERFORMANCE CURVE FOR CULVERT # 1 -1 { 8 BY 4 ) RCE
FHEER R R R R R R KRR R LR R
DIS-  HERD- INLET  OUTLET
CHARGE WATER CONTROL CONWTROL FLOW NORMAL CRITICAL  OUTLET TRILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DEPTH
{cfs) {fty ) (ft) (P&} {ft)  {ft) (fps) (ft) {fps) (ft)
e aal
0 1024.36 000 403 O-NF 000 0,00 0.00 0,00 0.00 436
16 1024.37 .74 4,04 4-FFt 049 0,50 0,30 400 0.00 4,36

Iz 1024.38 118 403 A-FFt 078 073 1,00 400 0,00 436
48 1024,41 1.95 4,08 4-FFt 1,01 L.04  L.50 4,00 0.00 436
o4 1024,45 1,87 412 4FF 1,23 .26 200 400 (.00 4,36
80 1024,51 2.1 4,18 4-FFt L4214 2,50 400 0.00 4.3b
% 1024,57 249 4.2 4-FFt L6 L6300 4,00 0,00 4,36
112 1024.63 2,78 432 4-FFt 1,78 1.83 .50 400 000 4.36
128 1024.74 3,03 441 4-FFt 1,96 2,00 400 4,00 Q.00 4.36
I 144 102,84 3,32 451 4-FFt 212 246 4,30 400 0.00 4.36

23]
A

160 1024,95 3.39 4,62 4-FFt 2.29 5,00 400 (.00 4.30
FEEEE R R R R R R R R TR LR R R R R
l El. inlet face invert 1020.33 ft  El. outlel irvert 1020.00 ft
El. inlet throat inverd 0.00 ft El. inlet crest 0.00 1
B R O R R R R R R R R R R R R R TR R R R F R R R

I***** SITE DATA #¥%%% CULVERT INVERT ®¥FEesErirskes

INLET STATION (FT) .00
INLET ELEVATION (FT) 1020, 33
I DUTLET STATION (FD) 110,00
QUTLET ELEVATION (FT) 1020.00
NUMBER OF BARRELS 1

SLOPE (V-FT/H-FT) 0. 0030
CULVERT LENGTH ALONG SLOPE {FT) 110,00

%% CULVERT DRTR GUMMARY #¥XXEERERERERFEREEEeisss
I BARREL SHAPE BOX
BARREL. SPAN 8.00 FT
EARREL RISE 4,00 FT
l ERRREL HATERIAL CONCRETE
ERRREL MANNING'S N 0.012
INLET TYPE CONVENTIONAL
I INLET EDGE AND WALL. 1i:! EEVEL (45 DEG., FLRRE)
INLET DEPRESSION KONE

l***l-****************************************************************************




-
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CURRENT DATE: 07-23-1933 FILE DATE: 07-13-1333
CURRENT TIME: 10:19:03 FILE NAME: CBELMR-G

EEEEFERREERREREERERREEER TR CERERKR XA AR RER R TR R R R R RRR R AR R R KRR ERERRE
FERRERRERFHERERE KRR RELERE TAILWATER EEFEREFREERXREERXREREERERE
FRER R R R R R R R R R R R E R R RN R R R R R R LR R XY
LR R R R R R R R RN R R R F R R R EREEE

CONSTANT WATER SURFACE ELEVATION
1024. 36

FERREREERREEEREREERRERRRRES  ROADWAY OVERTOPPING DATR  ¥EEREREREXERRERERREERLEEER

l R R R R R R R R R KR R AR R KRR R R E R R R R AR £ R R R
R R R R R R R R R R R R R R R R R LR R

l ROADWAY SURFACE PAVED
EMEANKMENT TOP WIDTH (FT) £0.00
¥4 USER DEFINED ROADWAY PROFILE
CROSS-SECTION X Y
l COORD. . (FT) (FT)
{ 0,00  1030.00
2 330,00 1028.00
I 3 430,00 1027.40
4 510,00 1027.70
g 530,00  1028,00
6 £80.00  1030.00

33323222232 Raxazsaa sz iz s ts s a2 asy




TRAPEIGIDAL CHRNMEL ANALYSIS
STANDRRD S* P WATER SURFACE PROFILE
July 23, 15933
PROGRAM INPUT DATA:
DESCRIPTION VRLLE
Flow Rate {cubic feet per secord)esauvans, Cererverereras 160.0 \
Charrel Bottom Slope {feed per food)oeveiovininionennn, 0,0045  S=. 5”9‘*44>‘?
Marming's Roughness Coefficient (n-valugl.e.veveininina, 0, 0250
Charmel Side Slope - Left Side (horizontal/verticall.... 4,00
Charmel Side Slope - Right Side thorizertalfverticall... 4,00
Charnel Bottom Width (feet).iviiiirireriravacninnies, 5.0
Chanrel Flow-Line Elevation at Starting Station (feet).. 1023.33
Water Surface Elevation at Starting Station (feet)...... 1025.20
Starting Charmel Station {(feetl...... fesriasaraeranrere 10,00
PROGRAM REBULTS:
DESCRIPTION VRLUE
Normal Depth (Feet).iisrirsriccvrvcsonsscsnrsrenrsaninas 2.30
Critical Depth {feet)ee.iavenanss Ceresrnssrararanncaras 1.97

Station Flowlire WS Elev. Depth Flow frea Vel Velceity EBL Slope
{ft) {ft) (ft) (ft)  {sg ft) {fps) Head(ft)  (FL/f1)

U34S) 10,0 1083.33 108530 1.97  £5.48 6.28  0.612 0.008784
20,0 102337 1095.53 2,16 23,36 S.45 0461 0,00999%
30,0 102342 1025.61 2,19 30,24  S.83 0,435 0,005532
50,0 1023.51 1085.75 &.2%  3L85 S.12 0.407 0.005066
1000 1073.73 102607 288 3230 435  0.3B1 0.004R34
200,0 1024,18 1026.48 2,30 3375 4,89 0,371 0.004455
5000 1025.07 1027.37 230 3276 4.88 0,370 0.00445
B00,0 102596 1028.27 2,30 3276 4,83 0.370 (.004460
B0O.O 1026.85 1093.16 2.30 3276 4,88 0,370 0.004460
1000,0 1027.75 1030,03 2.30 3276 4,88  0.370 0. 004460
[03+001061.0 1028.02 1030.32 2,30 3276 488  0.370 0.0044€0

TRAPEZDIDAL CHANNEL RANALYSIS COMPUTER PROBRAM, Version 1.1 () 1586
Dodscrs & Rssociates, Inc., 7005 W, Tidwell, $107, Houston, TX 77032
(713) 895-B322. A marmal with eguations & flow chart is available.




TRAPEZGIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 23, 1933

PROGRAM INPUT DATA:

DESCRIPTION VALLE
Flow Rate {cubic feel per secord)........ tereareenesiens 160.0
Charne! Bottom Slope (feet per food)iieeiocaieininnaenss 0, 0036
Marming's Roughness Ccefficient {n-valuediseesivriiacnen 0. 6250
Channel Side Slope - Left Bide {horizontal/verticall.... 4,00
Chanrel Side Slope - Right Side {horizontal/verticall... 4,00
Charrel Bottom Width (feet).....cniveiens fesrnrsaraanes . 0

Charrel Flew-Line Elevation at Starting Station {feet).. 1030.02
Water Surface Elevation at Starting Staticn (feet)......, 103193
Starting Chanrel Station (feet)..vvrscensorsanvensenanss 106100

PROGRAM RESULTS:

DESCRIPTION VALLE
Rormal Depth {feed)ecverrrrvirverciiirserenrsnsnanianes 2.4
Critical Depth (feet).......... serserrsssannrna fennsannn 1.57

Staticn Flowline WS Elev. Depth Flow Rrea Vel Velccity EBL Siope
{ft) {ft) (f4) (ft)  {sg ft) (fps) Head(ft) (Ft/ft)

103+C0 1061.0 1030.02 1031.93 1.97 25.48  6.28  0.6lF 0.008784
1080.0 1030,09 1032.34 2.2 JLAS G509 00402 0.004978
1100.0 103016 1032.46 2.30 32.65  4.90 0.373 0.004501
1200,0 1030,52 1032.92 2.40 35,03 4,97 0324 0.003723
pl+0o 1261.0 1030.74 103315 2.41 35.27 494 0,320 0.003637

TRAPEIOIDAL CHANNEL ANRLYSIS COMPUTER PROGRAM, Version 1.1 (o) 1385
Dodson & fissociates, Ivc., 7015 B, Tidwell, #107, Housten, TX 77032
{713} 895-8322. R marual with eguations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALLE
Flow Rate {cubic feet per seCOi@)erecrecansorasaesces cer 136, ¢
Charnel Bottom Slope (feet per foob)iveeversnncanses vave 0. 0015
Marming's Roughness Coefficient {n-value)eiivsvininiians 0, 0250
Chanrel Side Slepe - Left Side (harizontal/verticall.... 4,00
Charwel Side Slope - Right Side therizontal/verticall... 4,00
Charmel Bottom Width (feetl...i.evveivvnnninniciiannnn @0
Charriel Flow-Line Elevation at Starting Station (fest).. 1030.73
Water Surface Elevation at Starting Station (feet)...... 1033, 13

Gtarting Chanrel Station (feet)..usvisvivrcvirnciinaaese 126100

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth {feetd.cvvriscrcsnerscecncaennrcicearananes 2,73
Critical Depth (feet)evresnscesenscornsosssnnrosncsnrns 1.82

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
{ft) (ft) {ft) (ft) {sg ft) (fps) Head(ft) ({ft/ft)

[OHo— 1261,0 1030.73 103315 2.42 33,33 3,83 0.228 0,002390
1300,0 1030.73 1033.26 2.47 36.85 369 0,212 0.002348
1500,0 1030.%% 1033.50 2.%6 314 347 0187 0.0019%
1500,0 103103 1033.71 .62 40,51 3.3 0173 0.001820
1600.0 103124 1033,83 2.63 41,40 32.28 G168 0.001716
1800.¢ 103154 103423 2.69 42,46 220 0,153 0.001604
2000.0 1031.B4 1034,53 271 42,98 3,16 0.156 G,001333
2200.0 103214 103486 .72 43.24 315 0,134 0.004527
2400,0 103244 103517 2.73 43,38 3.14 0,153 0.001513
é%;fﬁHi. 2517.0 1032.61 1033.34 2.73 43,42 313 0152 0,001510

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1986
Dodson &  Rsseciates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
{713) 895-83%2. A warwal with eguations & flow chart is available.




Star gg+ou T BhAYU
At Drivewey 2517 w. of EL Mireje R
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CURRENT DATE: Q7-22-19933 FILE DATE: OQO7-Z&-1993
II';URRENT TIME: O08:1&:33 FILE NAME: CRE-5
EETRTT RIS E R R A TR RS R R RV R R R R R R SR R R R R R R
R R LR L L T LR R FHWA CULVERT ANMALYSIS B L R T T T R R R A Y

Y Y AL s I TN HY-8, YERSIOMN 4.0 R REEEREER RN RN KR
CHFEEREREERRERREREFRERER RN L RN HRR B RN R 55585588 5036 W dE 0 3 56 36 5 B Fe e 3 3 0 ¥ 3 3 36 B 3 1 36 B 96
SITE DATA CULVERT SHAPE, MATERIAL, IMLET

INLET OUTLET CULVERT | BARRELS
ELEM. ELEV.  LENGTH 1 8HARE SPAN RISE  FMAMNING IMLET
{(F1 (FT) (FT) i MATERIAL (FT) iFT) ] TYPE

1 RCR 8. 00 S 00 L0 CONVENT I0NAL

<

LI

1]
1
+
)
1
]
+
1
b
1]
]
H

WA Q- T O R

e

FRIIUERFEERERERERR A SR AR U FEAEREER R AR UL R REREA R AR LR LR R RRERXRREXE R EREERRELERRRR

FREEEFTEEEEFREREEFREEEERFERAEEEEFEEREEEREERREREERERELERREEREE R AR LR AR TR R E R

FILE: CE3Z-S CULVERT HEADWATER ELEVATION (FT) DATE: Q7-Z2-1993
DISCHRARGE 1 = 3 4 = & ROADWAY
Q 1035, 34 O, 00 Q. 00 Q. 00 0, Q0 Q. 00 1038, 06
11 1035, 36 O, 00 £, 0 O, Q0 0, 00 0. 00 1038, 50
= 10358, 37 Q. 00 Q. 00 0, 00 0. Q0 Q.00 1038, 64
a3 1035, 40 0, Q0 O 00 0, O0 0, 00 0. 00 1038.732
Ly by 1035, 43 Q. 00 0, 00 0. 00 Q.00 0, 00 1038.81
=55 1035, 48 0, 00 Q. 00 0, 00 0, QOO0 0. 00 1038, 87
&6 1035.53 Q. Q0 0. Q0 Q. 00 Q. 00 O, 00 1038, 93
77 1035, 60 0, 01 0, 00 Q. Q0 0, OO0 O, 0D 10328, 99
88 1035. 68 O, 00 0, 00 Q. Q0 0, 00 0, OO0 10393, 04
95 1035, 77 0, (OO0 0, 00 O, OO0 O, O Q. 00 1039, 08
13
=75 1039, 36 0, 00 0, 00 O, OO Q. 00 0, O Q. 00D
The above @ and HW are forr & point above the roadway.
EEREFREUE R EREERERE R A LR EF R EREERER LR EFRERRRER R EERRREAREREEEERERRREERRREREEER LR LR

l 110 1035, 54 O, OO0 O, OO O, 00 0, OO Q. 00 10393,




CURREMT DATE: O7-cS2-1993 FILE DATE: Q7-Z2-1993
CURRENT TIME: 0B8:16:33 FILE NAME: CHE-5
I*%*%%%*%%%*%%*%*%%**%%%%%%**%%*%**%%—%*%*%%*%*****%*%%%*%*******%%%%*%******%*%**

PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 8 BY 35 ) RCE
W R EHERERERAEERRKFERERRFAFREREER B RS BT EREEREUR W F LR LR REERFR LR ERR AR R R RR LSRR LR R R R F R
DIG- HEAD—~  INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL OUTLET TRILWATER
FLLOW ELEV. DERTH DEPTH TYPE DERTH DEPTH VEL. DEBPTH VEL. DEPTH
I (cfs) {F4) (ft) {ft) {F4) {ft) {ft? {frs) (ft) {fos) {ft)
R R R R Y S R I AR I LY R R R R R R R R R TR R L R R R R
Q) 1035, 34 0y, D0 .61 O—pF 0,00 0, 00 0, 0D 3y, D0 0,00 2,73
11 1035, 36 0. 58 S 63 S-Mit 0. 39 0, 33 0.950 2,73 .00 2,73
l o 1035, 37 0, 9 R =¥ Z-Milt Q.61 0. 62 1.01 e 7S Q.00 2,73
33 1Q35. 40 1.2l e &7 a-Mit Q.73 0. 81 1,51 2. 73 0,00 273
4iy 1035, 43 .46 2. 70 3-Mlt 0, 96 0,28 e 01 =73 Q.00 2,73
l 59 1035, 48 1.71 2. 73 3-Mit 1.11 1.14 2.SE 2.73 0,00 Z.73
&6 1035, 53 1.34 2. 80 S-M1t 1.295 1.29 .08 .73 0,00 2,73
77 10325.60 e 17 =. 87  3-Mit 1.38 1.43 3.53 2.73 G. 00 2,73
a4 1035, 68 ] =.9% A-Mit 1.5 .56 4,02 Z.73 0,00 Z.73
I 29 1035.77 =. &0 3. 04 S-Mit 1.64 1.69 4,53 .73 .00 2.73

110 1035.54 =. 81 =. 81 1-82n 1.77 i.81 7.72 77 0,00 Z.73
S EEFREEERAREERREREREEERREREEEER IR R U RREERFRERREEREEREAREERERERRFEFEEERERER R R R
El. inlet face irvert 1Ooz2.73 El. outlet invert 1032, 61 ft
El. imlet thraat invert 0,00 ft El. inlet crest 0,00 ft
FREEFRREFREFRELERERERRRRERERE AR R R EERRRERE R R EEEEREEEEERERREEERRERREEERRREEE RS

¥%¥%% SITE DATA #xx#% CULVERT INVERT #¥XEEUREREXEEER

INLET STATION (FT) 0, )
INLET ELEVATION (FT) 1032, 73
l OUTLET STATION {(FT) 40, 00
OUTLET ELEVATION (FT) 1032. 61
NUMBER OF BARRELS 1
l SLORPE (V—-FT/H-FT) O, 0030
CULVERT LENGTH ALOME SLOPE (FT £, 00
¥ x¥E CULVERT DATA S[UNMMARY *#% ¥ % ¥R 4LURERERFEUEEEREREHFEE
I BARREL SHARE BOX
BARREL SPAN 8.00 FT
BARREL RISE Z.00 FT
l BARREL MATERIAL CONCRETE
BARREL MAMMIMNG'S N Q.01
INLET TYPE CONVENT TONAL.
I IMLET EDRGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DERPRESSION NONE
Ir%*%*%*%%%*****%*%**%%%**********%%%%%%%%**%*****%*%%%%*****%*%**%%%*%***%*****%




3
CURRENT DATE: 07-22-13%3 FILE DATE: OQ7-z22-1933
IC.URRENT TIME: 08:16:32 FILE NMAaME: CR3-5
EPR ORI R TARVIEVIE IR R K AL I JE TS A S A AR R A VR R O A R R R R A R AR A T R TR R R R R
2T TR R R TR TE R L L LR L L L TR TAILWATER Y T LR BB R R R Y
l*%%**%%%%%%%**%*%%**%%*%%%%%%%%%%%%%**%%%%%%%%%%%%%%*%%%%%%%*%%**%%*%%*%*%*%*%%%
R RN EREEEEERREEERRRRF LR RE AR ERREFERER R EEEE R R R R REELRR LR FRRRERFEREERE XX REER
CONSTANT WATER SURFACE ELEVATION
1035, 34
R EREERERE R R R R LA RSN IR B R E R AR R R R AR LR R R R RERFRRR U B EEREREER R FEERFFREFTER R R E R
R HERRREEREEREREFEFFEEHEE ROADWAY OVERTORPING DARTA (R EEEREXKEZRHERFEERERF LR

FREEEREEEREL AR L ERELEER B R EELE RS E R AR E R RERE R L ER L LR IR AR ELEE R R ER PR EE R ERE TR RLERE LR AT

I ROADWAY SURFARCE PAVED
EMBANMMENT TOP WIDTH (FT) . Q0
*¥#¥#%¥% USBER DEFINED ROADWAY PROFILE
CROSS-SECTION A Y
I COORD. MO {(FT) (FT)
1 0. 00 1038, 66
= 40, OO 1038, 06
I 3 48. 00 1038. 66
4 148,00 1040, 00

FREFREEEEFFEFRREEF R LR R FEREREE TR R ERRREEREEAERBE LR LR AR R ERERREER R LR EREREERE R LR R




TRAPEZDIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 21, 1933

PROGRAM INPUT DATA:
DESCRIPTION

VALLE

Flow Hate {cubic feet per SECONE)iesescercersssacasesnne
Chanrel Bottom Slope (feel per foot)iriservsscnescencase
Marning's Roughress Ccefficient (nvalue)icississinanas,s
Charnel Side Slope - Left Side (horizontal/verticall....
Charirel Side Slope - Right Side (herizontal/verticall...
Chanrel Bottom Midth (feel)ivevisrenrinencicnennnaenees
Charvel Flow-Line Elevation at Starting Station (feet)..
Water Surface Elevation at Starting Station (feetl......
Starting Channel Station (fept)i.eeereveicenrsrnnneansss

10,0

9. 0015

0. 0250
4,00
4,00
5.0
1032.73
1035, 54
205700

PROGRAM RESULTS:
DESCRIPTION

Normal Depth (feet)ereaniiieeriinaricessinnnisciincasnes

Critical Depth {feet)....... sesatssnesscrantunnes

Station Flowlive WS Elev, Depth Flow frea

-----

Vel Velecity EGL Slope

{ft) {ft) {ft) (ft) (=g ft) {fps) Head({ft) (ft/fi)

@Btod- 2357.0 1032.73 1035.54 2.81 43.63  2.41  0.090 0.000864
2600.0 103279 1033.57 2.78 44,82  2.45  0.09% 0.000907

2700,0 1032.94 1035.66 2.72 316 2.5 0.101 0.001004
pered- 2173.0 1033.05 103573 2.68 42,13 2.6t (106 0.001071
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c) 1386

Dodson & Resscoiates, Ine., 7015 W. Tidwell, #1047, Houstom, TX 77092
{7113) 835-8322. A marual with eguations & flew chart is available.




Sta. 8stub T bs+86

Ak Drivewsy 2223" W of £l Mivnfe Red.
US’— Drivewny Eo of Aﬂrljuc Comeal)

= O .

1
5-Y, A=l cfs .
URRENT DATE: O7-22-1933 FILE DATE: Q7-22-1993
CURRENT TIME: 08:18:25 FILE MAME: CR4-5

l%*%***%%%%**%%%**%**%%*%**%%%*%%%**%*—**%*%%m&%%%%%%%*%%%*%*%*%**%—*%*%*%*%*%%*%**
FREEELEFEELREEERERERREETEE ¥ FHWA CULVERT AMNALYSIS Fo e E R B KRR R R R R
HRUEFRYUERREREERF RIS RREREEEF HY—-8, VERSION 4.0 EE R R R R R R R R R R R R
l'ﬁ’:%{-~¥‘Z~-l$~)€~~%~¥£-~3‘€-%*‘.—**ﬁ—%%%%*"{-%’E‘*--k’*ﬁ-~)\’.~¥.~-il%%~)<'.~~)IE~%ﬁ-%%%%-%-%%’r-)é-%(—{—ﬁ-’f&-k'"}’:--}(-%--}é-%-li*E-%%%%%%«h’r%~)!E--%*--ﬁ-&’r%*%*&n‘fr%*-ﬁ"%%%-!f-‘.-%‘-}%-k%%-
i C SITE DATAH : CULVERT SHAPE, MATERIAL, INLET H
: U : vovon e veon s e boite b So80% $240e At Goren St b4t Sarda oes Scves o samse se104 mose ek armcs beaie boen Semie Aot : smaos oot pemts patne seere evn Snens ises Soine Swene o et SeeRE SHeAS Neses Seeia Seest Smeed Seaes ceens Seres Peess Fevsn e S Aird Supie ess Soies Hecks Seeed Seese ests sees Veses Smmse Samon Peves Aetea wess doeve daets stees Saves dmms savme Feaen ;
I T IMLET QUTLET CULVERT | BARRELS H
HEL VA ELEV. ELEV. LEMGETH i BHAPE SPAN RISE MANMING INLET H
HEE < (FT) {FT) (FT) v MATERIAL {(FT) {(FT) i TYPE H
Il 1 11033011 1033, 05 40,00 | 1 RCE 8. 00 3. 00 L0 COMVENTIONAL S
l: 4 | : :
PS : ’
v B H H

FHRFERFEREEEREREERRERER LR HXEREEERERXEXREERERRREETRRREEEXEEREXFEXFTRR LT RRAE AR ERRTR

-

FREEREREEEXEKEEXREXEREEAREEFREEEREE LR LEE R LR EZEREHER R R AU ER LT R T IR ER AR L LR R

FILE: CR4-5 CULVERT HEADWATER ELEVATION (FT) DATE: O7-2=-1993
l DISCHARGE 1 = = 4 s = ROADWAY
0 1035, 73 O, 00 O, 00 Q. Q0 O, 00 0, 00 1038, 86
11 1035, 74 0, 0D O, D0 0, O 0, 00 0, 00 10393, 30
l o 1035, 76 0. 00 0, 00 0, Q0 0, 00 0. 00 1035, 44
33 1035.73 0, 00 0, 00 2, 00 0, 00 £, 0O 1039.83
4dy 1035, 82 Q.00 0, 00 0, 00 0. 00 0, Q0 1039, 60
I a9 1035, 87 0. 00 0. 00 e D0 0. 00 0, 00 1033087
A 1035, 93 0. Q0 Q. Q0 0, Q0 0, 00 Q. 00 1039.73
77 1036, OO0 0., OO0 O DD 0y, O 0, M) 0, O 1035392, 78
l a8 1036, O7 O, OO0 O, OO O, 00 0, 00 O, OO0 1033, 83
33 1036, 17 0y, O i), D) 0, OO0 0y, O ), OO 1039, 87
110 1036. 26 Q. 00 Q.00 0. 00 0, 00 ., Q0 1039.,.91
286 1040, 08 0, OO O, O 0, QD 0y, D0 0, 00 0. 00
l The above @ and HW are for a point above the roadway.
(RFEFEREERERLEEEEFERREERRRRERFEREREREEEREERERERERR R ERRE R B S ERE R TR R RE¥
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p oy

CURRENT DATE: 07-22-1933 FILE DATE: O7-22-1993

CURRENT TIME: 08:18:25 FILE MNAME: CR4-5

KK FEERAEREERERLERERF AR R ERRFRRFREERERERRRER R LR LR R R ARERERERERRRERRRRREAERREEERE
PERFORMAMCE CURVE FOR CULVERT # 1 — 1 ¢ 8 BY 3 ) RCE

DIS~ HEAD—-  INLET BUTLET

CHARGE WATER CONTROL CONTROL FLOW  NORMAL CRITICAL OUTLET TAILWATER

FLOW ELEY. DERTH DERPTH TYPE DEPTH DEPTH VEL. DEPTH VEL. DERTH

l(-:-fs) (ft) () () {(F4az (L) (1) (fps) (fFt) {fos) (ft)
FEFREERREFREEEER SRR ERRREEREERFRRRERRFFRRERRRERERFE LR R R R R R AR XL ELREELHRR SRR RER LR

0 1035.73 0, 00 2. b O-NF O, 00 0, 00 O, D0 0,00 Q.00 Z.68

11 1035.74 0.358 Sl B4 S-P1t 0. 48 Q.39 0.31 .68 0.00 Z2.68

I =i 10358.76 0,92 .65 3-pilt 0.76 0. e 1.03 2.68 0,00 Z.68

33 1038.79 1.21 S. 68 3-Mit .39 0.81 1.34 2.68 0. 00 2.68

44 1035, 82 1.46 2. 71 E-pit 1.20 0.98 .08 2.68 Q.00 Z.e8

I 55 1035. 87 1.71 2. 76  3-Mit 1.39 1.14 ceS7 2.68 0,00 2.68

66 1035.93 1.94 Z2.82  I-Mit 1.58 1.29 .08 2.8 0.00 2.68

77 1036.00 2.17 .89 3-Mit 1.75 .43 3.599 Z.68 0.00 Z.68

a8  1036.07 e 39 .36 3-Milt 1.92 1. 36 4,10 2Z.68 0,00 2,68

I 93 1036.17 Z. 60 .06  3-Mlt 2. 03 1.69 4,62 2.68 0,00 2.68

110 1036. 26 =.81 215 3-Mit S 24 1.81 D. 13 Z.68 0,00 2.68
K UFHEREREEFEEFFREAEERRER IR IR A ERARER R A RLERER R R AR U AR AR EERERRERERERER AR RRERR*E
El. inlet face irwvert 103311 ft El. outlet irvert 1033.05 ft
El. inlet throat invert 0. 00 ft El. inlet crest Q.00 ft
FRERRRERRNREREERSRERRAEEREERER R AR EERELR R AR EREEL R R REREERAFREREREFRRRE RS REFRRL R TR R

kx*#¥% SITE DATA #x¥¥% CULVERT INVERT ##3kX¥XEridxik

INLET STATION (FT) 0. 00
INLET ELEVATION (FT) 103311
I OUTLET STATION (FT) 40, O0
OUTLET ELEVATION (FT) 1033, 05
MUMEBER OF BARRELS 1
l SLOPE (V-FT/H-FT) 0. 0015
CULVERT LENGTH ALONG SLOPE (FT) 40, 00
w¥ % CULVERT DATA SUMMARY ##FF ¥4 XA FRERZREREREEREE
l EARREL SHAPE ROX
BARREL S5PAN 8.00 FT
BARREL RISE 2,00 FT
BARREL. MATERIAL CONCRETE
BARREL MANNING'S N 0,018
INLET TYBE CONVENT TONAL
INLET EDRGE AND WALL  1:1 BEVEL (45 DEG. FLARE
INLET DEPRESSION NOME

TR E XL T LRI LR Z R ELEEEEEEIE L L L LR R L BLETEL LR R L LR R LE LR L EE TR SRS DR S

 EE W S .
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wr

FILE DATE: 0O7-22-1933
FILE NAME: CR4-5

L

CURRENT DATE: 0O7-22-199
URRENT TIME: 08:18:25

KR RERRREEWEREERER YR FRREUREEERREREEFRAEEEXRRLE R EEERER XX AR BT EXRFREREREZLCEEE LR
3o ¥ o K3 e F R KB R R R W R TAILWATER W F B Ko B R K B B K R W R
FRREEFEREE W FERERUFEFFERFREERUERE R IR AR R FRER LR E R R E R LR R R R 3 338 e
SR B B R R KR E R R R R R R R R K R 3R R R 33 R A 36 B B 30 0 36 B K 3 3 3 e 6 5 0 4 30 36

COMSTANT WATER SURFACE ELEVATION

10358.73

CREARREREREFEFEREREERERERFER AR F R ERRR AR FFRFER R ERFERR RN RRERER R F L6 BN 0 F B RN N R B R
RERERERREEREREXFRRERERRE%  ROADWAY OVERTOPEIMNG DATE WE%%EE6EEE %R 0665 EEEEREE R 8
EREHRREREE R EEERERELER LR R R R T H 800K H R H 6573303 % 306 5 5 30030036 36 K3 3 3 5364 36 5 B 0 360 36 3 30 06 30 0 3 36

-

ROADWAY SURFACE PAVED
EMEANKMENT TOPR WIDTH (FT) 25. 00
*¥%#¥% USER DEFINED ROADWAY RPROFILE
CROSS—-SECTION )4 Y
COORD. NO. {(FT) {(FT)
0. 00 1039, 46
44, OO0 1038, 8¢
48, 00 1039, 46
148, 00 1040, B0
Y e e W Y R HHRRE,RREREREERUELEERFEEBERERFERERELERERERERRRER R R ERERECEREEEFEE AR X%

£oLed [

IE N B BN I AN I N B EE




TRAPEZDIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 21, 1993

PROGRRM INPUT DATA:

[ESCRIPTION VALUE
Flon Rate {cubic feel per second)eeiesesrensncnnacnnnns 110.0

Charmel Bottom Slope {feet per foot)iaevovacaiiiinaiiaas 40,0015
Harning's Roughress Coefficient {n-valued............. . 0. 0250

Channel Side Slope - Left Side (horizontal/verticall.... 4,00
Charrel Side Slepe — Right Side (horizontal/verticall... 4,00
Charwel Bottom Width {feeb)i.eicinirenninneinerianincn 3.0
Charmel Flow-Lire Elevation a Starting Statiom {feet).. 1033.11
Water Surface Elevation at Startirg Station (feet)...... 1036.86
Starting Charnel Station {feel).iiiiscrnscncscnvinnaeee  26813.00

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet)iveieerriesernriaanessncrannsansass 2.49
Critical Depth {feet)..vviecineens Cersvesserervanrennas 1.64

Station Flowline WS Elev. Depth Flow Area Vel Veleocity EBL Slape
{ft) {ft) {ft) (ft) {sq ft)} (fps) Head{ft) (ft/fi)

gt~ 2813.0 1033.11 1036.26 3.15
oo~ 2861.0 1033.18 1036.28 3.10

-
N
&
[l
-

(V)
o

0,061 0,000513
0,063 0, 000552

[ B |

.bJLﬂ
(V=]
=
()
>
<

2300,0 1033.24 1036.30 3.06 52.78  2.08 0,067 (.000383
3000.0 1033,39 1036.36 2.97 50,03 2.20 0.075 0.000673
3100.0 1033.54 1036.42 2.08 47,61 231 G.0B3 0.000772
32000 1033.89 1036.50 2.81 45,51 2.4 0,091 0.000871
3300,0 1033.84 103658 2.74 43,73 .52 0.098 0.000963
3400.0 1033,93 1036.68 2.68 42,23 260 0.305 0.001063
3500.0 1034.14 1036.78 2.64 41,05 2,68  O.111 0.001148
7815 — 3536.0 1034.20 1036.82 262 40.67 270 Q114 (.001178

TRAPEZDIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1386
Dedson & Associates, Ine., 7015 W, Tidwell, #107, Houston, TX 77092
{713) 835-8322. f manual with equations & flow chart is available.




St 77443 To #4423
Ak A”"L‘MC C.MMML

s-Yr @ = o Cfs

CURRENT DATE: O7-22-1933 FILE DATE: 0Q7-18-1933
CURRENT TIME: 08:20:06 FILE NAME: CBAIR-S

KA KT REREE R ERREEREERCREERCEURREEUERERR U R ER R R AR EERREERR L ERE LR ERRRE R EREE
I T X TE XL L FEL LT LS L SRR L LY FHWA CULVERT ANALYSIS EEE T TR W RN R

o E e W W H W e B W HY-8, VYERSION 4.0 SR TR R R LR R TR T R
FREFREFELEEERRERFRFRERERARELCLEEEREEEREREEEEEEERRRERRRERREREREREREEE BRI R R T R85 05535 5%
c SITE DATA CULVERT SHAPE, MATERIAL, INLET )
u
L.

- wm e ek m w mm w wm e e

INLET OUTLET CULVERT | BARRELS
ELEWV. ELEV.  LENGTH | SHAPE SPAN RISE  MANMNING IMLET
(FT) (FT) (FT) H

1034, 34 1034, 20 &, 00

FRATERIAL (=T (T i TYPE

]
]
]
1
1
i
o}
1 RCE 8.00  3.00 .018  CONVENTIONAL!
]
:
1
]
]
1
+
1

ol & Ly e

t
)
1
¥
1
t
1
4
3
]
EH
¥
t
t
]
¥
]
3
)
1
]
¥
3
H
*

FREEFREFEREAERRREEFEELEEEREERFEXEERRFTREEREEFREERFUREERREERERRRE R EEERXERERREEREER R

-
¥

FREERREEREREEREREEERERERREREERERREE AR R AR ERRERRRREERRREREREER R EERER IR TR LR E
FILE: CERIR-G CULVERT HEADWATER ELEVATIONM (FT) DATE: 07-18-19393

DISCHARGE 1 & 3 4 ' ROADWAY

Q 1036, 81 Q. 00 Q. 00 Q. DO 0, 00 1041, 14
11 1036, 83 O, 00 O, Q0 Q. 00 Q, 00 1041, 58
= 1036, 84 Q. 00 0. 00 Q. 00 0. 00 1041, 7
S4& 1036. 87 0. Q0 Q. 00 O, 0. 00 1041,

44 1036, 91 £, 00 0, 00 Ot ), Q0 1041,
ta 1036. 97 0. 00 0, 00 Q. 0. 00 1041, 7
&6 1037. 03 0. 00 0. 00 0. 0, 00 1045,
77 1037.11 O, 00 Q. 00 0, C 2 0, 00 104,
aa 1037.19 Q. QD . 00 0. Q.00 Q. QD 104E.
99 1037. 30 0, 00 0. 00 0, © . 00 ), 00 1045,
110 1037 40 O 00 O, D0 0y, 1 Q. OO0 O, OO0 10452, F
519 1042, 41 0, D0 0, O 0, 00 0, 00 O, 00 0, D

The above 0 and HW are for a point above the roadway.
R R XL R R R R R R R R L R L o L TR R R R I A A AL L TR A O S I A B R I A TR AR TR R L S RO R R Y



CURRENT DATE: 07-2&-199 FILE DATE: 07-18-1993
IEURRENT TIME: O8:20:06 FILE NAME: CEAIR-S
WU R TR T E R ER RIS RREEREREFERBEERERREEERBEEYRERERERER A RERELEERREE R R RS
PERFORMANCE CURVE FOR CULVERT # 1 — 1 ( & BY 3 ) RCRE
FH KRR EUFEFRERR AU REREEEEFEREERREREFREER RSB REEL R LK EREERAFLERAFERERERE R RS
I DIS— HEAD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW ELEYV. DEPTH  DERTH TYPE  DEPTH DEPTH  VEL. DEPRPTH  VYEL. DEPRTH
‘(rfa) (Ft) (Ft) (FE) (Fa)y (F£) (Ft) (fos) (Ft) (Ffps)  (Ft)
F R AP FEEREERE YL EEREREFRREREEFEFEAEEREFERERERE R R EREEE BRI EE X E R % o3 3 e - WK e He e X
0 1036, 81 ), D0 R A 4 Dy 0, 00 0. 00 0,00 0. 00 0. 00 =61
11 1036.83  O.58  &.49 3-Mit 0,45  0.33 O.53 2.61 0.00 2.61
I ZE 0 1036.84 0.92 2.50  I-Mlt 0.6  O.68 1.0%  Z.61 0,00 E. 61
33 1036.87 1.81 2.53  3-Mit 0.86  0.81 1.568 .61 0,00 2,61
44 1036, 91 1.46  £.57 3-Mlt 1.04  ©0.98 =011 2,61 0.00 2,61
I = 1036, 37 1,71 2.63 3-—1»111, 1. 21 1.14 2.63 &2.61  0.00 2,61
66 1D37.03 1.94  E.E€9  I-Mlt 1. 36 1.89 3.16 S.61 0.00 2061
77 1037.11  E. 17 E.77  E-Mit 1.51 1.43  3.69 &.61  0.00 861
88  1037.19 2.3% £.8%  I-mit 1. 65 1.56 4.21 2.61 0.00 2,61
I T95 0 1037.30 2.60  2.96  3-Mit 1.79 1.69 4.74 2,61 0,00 #6861
110 1037.40  £.81 06 I-Mit 1. 92 1.81 S.87 .61 0,00 £.61

FHREREFUERFRFEREERERELEE R R AR EFERVERAELERRFRREE R EEFEREREFERERERR R AR LR LR FREERERRRERR

I El. irnlet face iwnmvert 1034, 34 ft El. ocutlet invert 1034, 20 ft
El. inlet throat invert 0,00 ft El. inlet ocrest Q.00 Ft
EREFEEEREFEUEEEER U IR IR ERFERER R R P ERL LB RERERERRERER R RN R EFEEEEE R R R 5 F R R R RN R

Ix—*%*% SITE DATH x#x¥#% CULVERT INMNVERT #A4%%ERFEREERFEREE

INLET STATION (FT) Q. Q0
INLET ELEVATION (FT) 1034, 34

I OUTLET STRATION (FT) &0 . 00
OUTLET ELEVATION (FT) 1034, 20
NUMEBER OF BARRELS 1

l SLOPE (V-FT/H-FT? 0. 0023
CULVERT LENGTH ALOMNG SLOPE (FT) &0, D0

e w % %% CULVERT DATA SUNMMMARY ¥ H# ¥4 EFRAREFFXRERFRIRESFEE

r BARREL SHARE BOX

BARREL SPAN .00 FT

BARREL RIZE .00 FT

I BRARREL MATERIAL CONCRETE
BARREL MAONNINGYS N O, 01

INLET TYPE CONVENT TORNAL

I INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARED

INLET DEPRPRESSION NONE

KR RFERREREEFRIEEFEREREREFRREFERERFEFEREAFREEEAFR AL ERRRLERERREERREREXREFERRRERERR




Lud

CURRENT DATE: 07-22-1393 FILE DRTE
SJURREMT TIME: 08:20:06 FILE mMNAME

07-18-1993
CRAIR-S

s

LR BEREEEFERERESEREEEREREER R R ERA RS EEFRERREER R RFEREERBEAREET LGSR R R XSSl w

CONSTANT WATER SURFACE ELEVATION
1036. 81

ERFEEEREFELRERREREEEELE SR X EERERREEREER R RE SRR E
R R EREFFRAE SRR ERREREE ROADWAY OVERTOPPING DATE % %¥ ¥R EFERFRHEERERER L L LW LK%
SRR RRFFRERETEREERREREBEERREEEREEEEEE W E LR R EEEFEEHRR TR LR F B R S MW e 0 B B B 96 3

=

ROADWAY SURFACE PAVED
EMBAMNMMENT TOR WIDTH (FT2 B, 00
#¥#¥¥% USER DEFINED ROADWARY PROFILE

CROSS5-5ECTION b4 Y

COORD. NO. (FT) (FT)

0, 00 1041.74

40, 00 1041.14

1041.74

1044, 30

Rl O EA




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFRCE PROFILE
July 17, 1933

PROGRAM INPUT DATA:

DESCRIPTION VALLE
Flow Rate {cubic feet per SeCOfl)eveceroreecsviveensaess 15,0
Charmel Bottom Slope (feet per foob)iiuviieieonnnanaen, 0.0015
Marming's Roughress Ceefficient {r-valuBleeescsseseean,s 0. 0250
Charrel Side Slope ~ Left Side thorizontal/verticall.... 4,00
Chanrel Side Slope - Right Side (horizomtal/verticall... 4,00
Charnel Botiom Width (feet)........... crretrverarinanes . 3.0
Chanrel Flow-Line Elevation at Starting Station (feet).. 1034.34
Water Surface Elevation at Starting Station (feet)...... 1037, 40
Starting Channel Station (feet)..vvvvivienininriennnnse 35998, 00

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet)..iusvvrvirnrrisnrvecersnereararoases 2. 44
Critical Depth {feet)..cuiiicinriarennrernrcensinreesen 1.80

Station Flowlire WS Elev. Depth Flow frea Vel Velocity EBL Sleope
{ft) {ft) (ft) (ft) (=g ft) {(fps) Head(ft) (ft/fD)

T3 - 3598.0 1034,34 103740 306  S275 1.3 0,062 0.000534
/50,0 103442 1037.43 3,01 SLEL .05 0.065 0,000578
37000 103449 1037.45 2.96  43.80 211  0.063 0,000623
3800.0 1034.64 103751 2,87  A7.24 2.2 0.077 (.000718
3900.0 1034.73 103758 2.79 5,00 2,33 0,065 (.000818
7346 — 3997.0 1034.34 1037.66 272 4314 2,43 0,082 0.000916

TRAPEZDIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c) 1386
Dedson & RAssociates, Inc., 7015 W. Tidwell, $107, Houston, TX 77092
{(713) B395-8322. A marwal with equations & flow chart is available.




I She. F34ow To F3+6u

AE 129t Av.
1 . oYy = o5 cfs

lCURRENT DATE: 07-18-1333 FILE DATE: 07-18-1333
CURRENT TIME: 13:33:24 FILE NAME: CB129-5

s e Y it i it aa 31 22 22
FREEEEERRFEERRER R EEERE%  FHUA CULVERT ANALYSIS 221323231222 333332222 2232

FEERRRERRREREFARERRREERERE HY-8, VERSICN 4.0 ERERFREERREERREE R EFEER LR
FEEEEE R R R R R R E R R R R R R RO R E R R R R
£ SITE DATA ; CULVERT SHAPE, MATERIAL, INLET
u
L INLET  OUTLET  CULVERT | BRRRELS
v ELEV. ELEV. LENGTH SHAPE SPAN  RISE MANNING  INLET
# (FT) {FT) {FT) WATERIAL (FT) FT) n TYPE

1035.09 1034.94  60.00 1 1 RCH 8,00 3.00 012 CONVENTIONAL

NS —

[0 QT A, B - PN G

EEEEERE R R R R R R R R R R R R R R R AR LR R RN R X

FEEE R R R HH
FILE: CB1e3-5 CULVERT HERDWATER ELEVATION (FT) DATE: 07-18-1933

I DISCHARGE 1 z 3 4 3 & RORDWAY
0 1037.66 0. 00 0,00 0.00 0,00 0.00 1041.82
11 1037.67 0,00 0.00 0. 00 0.00 0,00 1042,25
I 21 1037.65 0,00 0,00 0,00 0,00 000 1042,33
x 1371 0.00 0. 00 0. 00 0,00 0,00  1042.48
42 1037.7% 0,00 0,00 0.00 0,00 0,00  1042,55
53 1037.73 0,00 0. 00 0. 00 0,00 0.00  1042.61
I 63 1037.83 0,00 0,00 0,00 0,00 0,00  1042.66
74 1037.51 0.00 0,00 0.00 0.00 0.00 104271
84 1037.93 0.400 0,00 0.00 0,00 0,00 104275
' 95 1038.07 0,00 0.00 0, 00 0,00 0.00 1042.79
103 1038.16 0,00 0,00 0.00 0,00 0,00 104282
35 104302 Q.00 0,00 Q. 00 0,00 0,00 0. 00
The above @ and KW are for a point above the rcadway.

FEEE R E R R E R R R R R R TR TR LR R R Y




ICURRENT DATE: (7-18-1933 FILE DATE: 07-18-1333
CURRENT TIME: $13:33:24 FILE NAME: CBIZ3-5
R R R R R R R R R R AR R R R LR LR

PERFORMANCE CURVE FOR CULVERT # { -1 (8 EY 3 ) RER
B R aa R e
DIS-  HERD- INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TRILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH  VEL. DEPTH VEL. DEPTH

{cfs) {ft) ) (fty (F8) {ft)  (ft) (fps) {ft) {fps) (D)
l************i*****************************-H-H-**H:**!-*H-************************

o
o

0 1037.66 0.00 257 O 000 .00 0,00 0,00 0.00 272
1t 1037.67 0.56 2,58 3-Mit 0.480 0,38 (.48 272 0,00 2,72
21 1037,69 0.89 2.60 3-Mit  0.63 .60 0.97 272 000 272
I 32 1037,71 L7 262 3-Mit OBl 079 - L4527 0.0 27¢
42 103773 L42 2.66 3-Mit 0.9 (.95 193 2.7 0.00 272
33 1037,79  L65 2,70 Mt L4 L1000 241 272 0.00 272
l 63 1037.85 L.B88 276 3-Mit LE3 LEE 2.9 &7 0.00 .72
74 1037.91 2. 10 2,82 3t 1,43 1,38 3,38 2,72 .00 2,72
B4 103793 2.3t 2.9 3-Mit 4,56 L5 3.8 .72 0.00 272
93 1038,07 2.31 298 3-Mit LB L63 434 2.7 0,00 272
I 105 1038.16 271 3.07 3-Mit L8 L.73 483 272 (.00 272

FEEEEEREREERRER R R LR KL ER R EE R R TR LR R R ERRLRXRERERE

El. inlet face invert 1035.09 ft  El. outlel invert 1034.94 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
R R R E R R R R R R R R

#x6x% SITE DATA *x3%% CULVERT INVERT ®exs¥eekxiikes

INLET STATION {FT) 0.00
INLET ELEVATION (FT) 1035, 03
QUTLET STATION (FT) 60.00
I DUTLET ELEVATION (FT) 1034.94
MUMBER OF BARRELS i
SLOPE (V-FT/H-FT) 0. 0023
I CULVERT LENGTH ALONG SLOPE (FT) £0.00

»#%%¥% CULVERT DATA SUMMARY ®ere®rdEirriedrekeieeiss

EARREL SHRPE EOX
EARREL 5PAN 8,00 FT
EARREL RISE 3.00 FT

BARREL MATERIAL CONCRETE

BARREL MANNING'S N €.012

IRLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:1 BEVEL {45 DEG. FLARE)
INLET DEPRESSION NONE

B R R R R R R R R R R R E R R R R KK ER R AR R E R EREEE R ARER




3

ICURRENT DATE: 07-18-1933 FILE DATE: 07-18-1533
CURRENT TIME: 13:33:24 FILE NAME: CB123-5

R R R R E R R R R R R R R R R E R R R R R R R R
FHEE R R EE R ER R EEEF TRILWATER FEEERR R EREREREFR R EE
R R R R R R R R R R R R R R R R E

I{-***H********i*i{-i*****{-*{*{************l—*******i******************{***********

CONSTANT WATER SBURFACE ELEVATION

I 10437.66

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR
FEEREEERRFEREERRRELRFX%xE  RORDUAY OVERTOPPING DATR ¥Rtk REErkRrdRResdsdrixids
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R EE

RORDWAY SURFACE PRVED
I EMBANKMENT TGP WIDTH (FT) 30.00
#i+e¢ USER DEFINED RORDWAY PROFILE
CROGS-GECTION 1 Y
COORD. NO. {FT) (FT)
I 1 0,00 1042.42
2 40,00  1041.82
3 48,00  1042.42
I 4 148,00  1043,00

R R R KRR R R R R R R R R R LR R LR R R R AR RN LR R EREE




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 17, 1933

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)e.eeeecrvrcrersrancnnss 105, ¢
Charrel Bottom Slope {(feet per footliaciavenivnnennias o, 0.0015
Harming's Roughress Coefficient (nvaluedioieoiiiaiennn,s 0. 0250
Channel Side Slope - Left Side (horizontal/verticall.... 4,00
Charmel Side Slope - Right Side thorizental/verticall... 4,00
Charrel Bottom Width (feet)o.ivvaeseinenen. Casirearsanns 5.0

Charrel Flow-Lire Elevation at Starting Station (feet).. 1035.09
Water Surface Elevatiom at Btarting Station (feet)...... 103B.16
Starting Charmel Station {feet)...... cesrsvacasn veseesas 4057, 00

PROGRAM RESULTS:

DESCRIPTION YALUE
Normal Depth (feet)..vseceivininscnriinincnnininnnenans 2o b
Critical Depth (feeb)seicireriecrinirnnanresaricisananas 1.60

Staticn Flowline WS Elev. Depth Flow Area Vel Velceity EBL Slepe
{ft) {ft) {ft} {ft) (=g ft) (fps) Head{ft) (ft/ft)

73+04— 4057.0 1035.09 1038.16  3.07 53,05 1,98 0.06% €.00052
4100,0 10353.15 1038.18 3.03 51,73 2,03 0,064 0.000562
4200,0 1035.30 1038.23 2.93 48,9 2,14 0,071 Q.0006%2
4300.0 103345 1038.30 .84 46,50 226 0.079 Q.000749
4400.0 1033.60 1038.37 2.76 44,37 2,37 (.087 0.000843
45000 103375 1038.43 2.70 2.5 .47 0095 0.000330
4600.0 1035,90 1038.54 2.64 41,05 2,56 0,102 0,001047
4700,0 1036.05 1038.65 2.59 39.83 .64 0,108 0.001133

bUtB3 — 4808.0 103,82 1038,77 2.55 8.7 271 Gt 6,00128
4300.0 1036,33 1038.88 2.5 38,10 276 .18 0.001273
5000.0 1036.50 1033.0{ 2.50 37.52  2.80  0.122 0.001333

(83 — 50780 1036.67 1039.11 2.49 37.18 .82 . 0.124 (.C01366

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c) 1980
Dedson & Associates, Inc., 70139 W. Tidwell, #107, Houston, TX 77032
{713} §95-8322. ! wavual with equations & flow chart is available,




CURRENT DRTE: 07-18-1933

CURRENT TIME

s 13:35:24

Stoe 6113 To 6Lt83

’Afl' Dysakl‘ R(/{-

1

FILE DATE: 07-18-1933
FILE NAME: CHDYS-S

R ERERET RN RN LR REE LR R R R LEER KR ERRLERRERRRER KRR

FE LR R LR R EEERFLEXEER FHHQ CULVERT QNQLYSIS E2 2333233222222 23222t 2arnd
FENREXERERELREREERERERXER HY—B, VERSIUN #,0 EREEREFERERERAXRERERRRREEE
R R R R R R R R R R R R R R R R A R R R R R R R R R F R EE R K XXX
I: C ! SITE DATA {  CULVERT SHAPE, MATERIAL, INLET :
T : ;
'Lt INCET OUTLET CULVERT ! BARRELS :
I: Vi OELEV.  ELEV. LENGTH | SHAPE SPAN  RISE MANNING INLET
Ly (ET) (FD) (FT) L MATERIAL  FT) ) n TYPE
I: { 11036.79 1036.62 110.00 } 1 RCE 8.00 3.00 .012 CONVENTIONAL!
Loy : — — :
L3 ; :
D4 : :
I: 51 ; :
LB ; :

FREREREER R R LR TR XL EF ER R RR TR ER LR R R R R RERERER LR RN R RN R R R R KRR

[ E R E R R E RN R R R RN R R R R R R R R R R R AR R XL

FILE: CBDYS

lmscmmss
I 20
3
51
I ¢
I %
102

306

] CULVERT HERDWATER ELEVATION (FT) DATE: 07-18-1933

H g 3 4 3 &  RORDWAY
1039, 1t Q.00 0.00 0. 0G0 0.00 0.00  1043.40
1039.13 0.00 0.00 0.00 0.00 0,00 1043.83
1039.15 .00 0,00 0,00 4.00 0.00  1043,36
1039. 18 0.00 0.00 0.00 0.00 0,00 1044.04
1039. 22 0.00 0.00 .00 0,00 0.00  1044,08
1033.28 0.00 0.00 0. 00 0.00 0,00 1044.12
1039, 34 0.00 0.00 0. 00 0.00 0.00  1044.15
1033.42 0.00 0. 00 0,00 0.00 0.00 104418
1039. 51 0.00 .00 0.00 0.00 0,00 1044.2)
1039.61 0.00 0. 00 €. 00 &.00 0.00  1044.24
1039.72 .00 0.00 0.00 0.00 0.00  1044.26
1044, 42 (.00 0. 00 0. G0 (.00 0.00 0.00

The above O ard HW are for a point above the roadway.
st T Yy ez 22

5-Yy

@

-

loz cfs
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CURRENT DATE: 07-18-1993 FILE DATE: 07-16-1933
CURRENT TIME: 13:35:24 FILE NAME: CEDYS-S
R R R R R R R R B R RS
PERFORMANCE CURVE FORCULVERT $ 1 -1 ( 8 BY 3 ) RCE

B T R A 2132231023313 3 Tt eaasses
DIS-  HEAD- INLET  QUTLEY
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TRILKATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH  VEL. DEFTH  VEL, DEPTH
{cfs) {fty  {ft) {ft) {ft)  (ft} {fps) (ft) (fps) (D)
R R R R R R E R E R R R R

0 1039.11 0,00 2.32 O-NF 000 Q.00 0,00 0,00 0.00 2.45

10 1039.13 0.55 2.34 3-Mit 0.45 0,37 0,51 243 .00 2,48

20 1033.15 0.88 2.3 Mt 072 .59 1,02 2,49 0.00 2.49

31 103%.18 L15 2.39 3-Mit 0.3 0.77 1.54 .43 (.00 2,49

41 1039.22 L339 .43 ML 113 .93 2.05 2.43 (.00 2.49

51 1039.28 162 @2.49 3-Mlt 1.31 1.08 2.5 2.43 0,00 243

61 1039.34 1.84 2,95 3-Mit 1.4 l.2z  3.07 2,49 0,00 2.49

71 1039.42 2.06 2,63 3I-Mit L.65 1.36 358 2.49 Q.00 2

82 10339.51 2.6 2.7 3-Mit LBl 148 410 249 0.00 249

92 1033.61 2.46 2.B2 3-MlIt 1,96 L.60 4,61 2.49 0,00 2.4%

102 1039.72 2.6 2,93 IMt 11 1,78 G2 243 0.00 2,49
EREEE R R R R R R R R R E R R R R R
El. inlet face invert 1036.73 ft  El. outlet invert 103b.62 ft
El. inlet threat invert 0,00 ft  El. inlel crest 0.00 f{
R R R R R R R R R R R R R R

lﬂ*** SITE DATA *##%% CULVERT INVERT ®Reksksikekkis
INLET STATION {FT) 0.00
INLET ELEVATION (FT) 1036. 73
DUTLET STATION (FT) 110,00
I OUTLET ELEVATION (FT) 1036, 62
NUMBER OF BARRELS t
SLOPE (V-FT/H-FT) 0, 0015
I CULVERT LENGTH RLONG SLOPE (FT) 1.0

#%£%% CULVERT DATA SUMMORY EREEEEEEEesirrisXizseik

EARREL SHAPE EOX
BARREL SPAN 8.00 FT
BARREL RISE 3.00 FT

BARREL MATERIAL CONERETE

EARREL MANNING'S N 0,012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL 1:f BEVEL {45 DEG. FLARE)
INLET DEPRESSION NONE

FEEREE R R R R R R R R R R XX ER R R R RR R LR R ER RS



3

lURRENT DATE: 07-18-1933 FILE DATE: 07-18-1333
CURRENT TIME: 13:35:24 FILE NAME: CBDVS-S

FE R R R R R R R R R R KRR E R N R AR AR AR R R RE
FHEEEREEEERREEREERFLRREREX TRILWATER FEERLEEEXEXLXEEEREREREERSER
FEEE R R AR RER KRR R R R KRR AR TR RERE LR LR R AR ERRRF LR

IH*{-*****{-*{-****************i**{'*******{-*i*i************************l—*********-H»

CONSTANT WATER SURFACE ELEVATION

l 1033. 11

R R R R R R R R R R R R R AR R R R LR RER R KRR R R RN XX

EERERRRERREERRRRRRRREEREE  RONDWAY OVERTOPPING DATR  #REdEEeEERkikReririeeeiss
TR it i s Ty e gy 32323331323 333323212324133]

ROADWAY SURFACE PAVED
l EMBANKMENT TOP WIDTH {FT) 80.00
##x# USER DEFINED ROADWAY PROFILE
CROSS-GECTION X ¥
COORD. NO. (FT) {(FT)
I 1 .00 1044,00
2 40,00 1043.40
3 48,00  1044.00
I 4 148,00 1044,00

R R R E R R R R R R R R R R AR R R AR AR R R k¥



TRAPEZOIDAL CHAMMEL ANALYSIS
STANDRRD STEP WATER SURFACE PROFILE
July &2, 15353

PROGRAM INFUT DATA:

DESCRIPTION VALLE
Flow Rate {cubic feet per secord).iseen.. treecenrarens . 102,90

Charrel Bottom Slope (feet per foot)....... aresesnerense 0. 0015
Harming's Roughress Coefficient {n—valued.iiieecennnaee. 0, 0250

Charnel Side Slope ~ Left Side (herizordalfverticall.... 4,00
Charrel Side Slope - Right Side (horizondal/verticall... 4,00
Chanrel Bottom Width (feeb).ivivisiviiiiniennrinincnens %0
Chanrel Flow-Lire Elevation at Starting Statiom (feet).. 1036.79
Hater Surface Elevation at Starting Station (feet)...... 1033.72
Starting Charrel Station (feed)..icreiiiecreiennivinaens 0.00

PROGRAM REGULTG:

DESCRIPTION VALUE
Normal Depth (feeb).secsiriniicsissrnirscrinirsnsinscsns 2.40
Eritical Depth (feetlicaerccvancrcaneas ervsencanerurarne 1.58

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slooe
{ft) {ft) {ft) (ft) (=g ft) (fps) Head(ft) {ft/ft)

6l413 — 0.0 1036.79 1033.72 293 48,93 208 0,067 0.000614
50,0 1036.B6 103975 2.88 4767 &4 0071 0.00066!
100.0 1036.94 103978 286 4642 220 0.075 0.000710
200,0 1037.03 1039.85 276 44,19 231 0.083 0.000810
£Py1p — 235.0  1037.23 1033.92 2.69 42,36 2,41 0.030 0.000308
00,0 1037.39 104001 2.62 40,68 251  0.098 0.001012
500.0 103754 1040.11 2,57  39.37 253 0,104 0,001105
S5V 598,0 103763 1040.22 2,53 38,35 266  (.110 (.001186

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c) 1986
Dodson & Assceiates, Inc., 7015 W, Tidwell, #107, Houston, TX 77092
{713) §95-8322. A marwal with equations § flow chart 1s available.




Stu. 55¢35 To 55476
Ak Dh‘vcwmg oo’ W- OF I)yso«r" Red-
S-Yv @ =99 cls 1

3 FILE DRTE: O7-22-1993
FILE MAME: CRE-5

F-

URRENT DATE:
CURRENT TIME:

H R FRFRRERFREEREFERERRRERREURERR R ERERERREEREEREFEEREEREREFEF RN EEFEEREER TR E 2R
EERERERERRREFREREERERERERTE FHWA CULVERT ANALYSIS FREREFREEEFEEREERE LR AR R E RS
HRAUERREREEERFERERF AR EERER HY-8, VERSIOM 4.0 L Y X T R T TR
R R R EEEREREERRREREREEEEERERREEEEEREEREERERLERE R R EEEEREFRRURREERFF RS R ERETFE SRR SRR LR
(I SITE DATAH 1 CULVERT SHAPE, MATERIAL. INLET

] IMLET OQUTLET CULVERT | BARRELS
i ELEV. ELEV. LEMGETH | SHARE S5PAN RISE  MANNING INLET

LM

(FT3 (1) (FT MATERIAL (FT) (FTi i TYHE

)
i
H
t
:
1 RCE 8. 00 Se 00 L Ol CONVERNT TOMALS
i
i
i
]
)
1

] e e e e e o i o e e o s 1 et et e e

I 1 11037.75%  1G37.69 40, 00 3

= :

= H

wd 1 ¥
II 4 :

= 1] 1]

) 1 1

& | }

CHRRFEFREERRREREEEEEFRERAREU LR FRERFRE B R R A IR XEFRRERRERR L LRI AR S ELERRERRER R RRE

-

EREREEFUEERFEERERBEREREREREEEERREERE LR EERREERRERRREERERERERE LR RRERERERERREREEEREEHL
FILE: CBE-5 CULVERT HEADWATER ELEVATION (FT) DATE: O7-2E-1993

s
t !

99 1040, 70 0O, OO O, 00 O, 00 i, OO0 [SPESIY] 1043, 4%

T
't

=47 1043, 53 0, 00 O, D0 0, D0 D, 00 0, 00 O, D0

l DISCHARGE 1 P 2 4 b ) ROADWAY
Q 1040, 22 O, 00 0, Q0 Q. 00 Q. 00 0, 00 1042, 63

10 1040, 23 0y, OO £, 00 O, Q0 0, 00 O, OO0 10435, O5

I =0 1040, 25 0, Q0 Q. 00 0. 0, 00 2, 00 1043, 19
30 1040, 37 0, O 0, OO0 (8 0y, OO0 0, 00 1043, 26

40 1040, 30 0, 00 O, OO0 0, 0N 0, D0 0, 00 i043, 21

I S0 1040, 34 0, QO Q. Q0 0, 0 Q. Q0 0, 00 1045, 34
593 1040, 40 0. 00 0. 00 O, 0 0. 00 O, 00 1043, 37

&3 1040, 47 Q. 00 0, 00 0, OC O, 00 ), Q0 1043, 40

I 79 1040, 53 0, 00 0, Q0 . 00 0, 00 0, 00 1043, 43
&89 1040, & 0, 00 0, DO ), 0 0, OO I PEele] 10435, 46

The above 0 and HW are for & point above the roadway.
FREEREFREEREEFREREEREEEEREERERREREREREEERERERERERARREREERRRERE LR REERERRFEE LR RREHR




=
CURRENT DATE: O7-2&-1933 FILE DATE: QO7-22-1993
URRENT TIME: Q8:22:06 FILE NAME: CHD~%
E%-K--i'%%*%%*%%%*%*%****%*%%%*%%%%*%%%i-%%-)-’:~)€-~?Z~-K—%%-¥i—%*%€-%%H(—%%%%—‘é%’f-)'.r%‘:%%%’r-3".-%%%%%*%%%ﬁ-%%%%%%%%
PERFORMANCE CURVE FOR CULVERT # 1 - 1 ( 8 BY & ) RCR
HH R ERER RS R EREERR RS RERREER R R BFR LR LR R E LR AR B ERR R R R EFRFEE XA R ERRRUE SRR ELREFEF TR
I DIs- HEAD— INLET OUTLET
CHARGE WATER CONTROL CONMTROL FLOW NORMAL CRITICAL OUTLET TAILWATER
FLOW ELEV. DEPRPTH DEPTH  TYPRE ERPTH  DEPRTH VEL. DERTH VEL. DERTH
l(c:fs) {(ft) (ft) (i) (F4y {ft) {Ft) {(fos) {(ft) (fFros) (ft)
TR RTRTE PR BRI RE LR RS TR LT L TR LTSRS ST L LS F L L LT EELTEELE LR LTS E LR TR L L L L
0 1040, 22 O, OO = B7 O—-pF 0, Q0 0. OO0 O, 00 O, 00 0,00 2,55
10 1040023 0. 54 .48 E-Mit 0. 45 0. 26 0,49 Z.53 0,00 2,53
I 20 1040, 25 0. 8& D S0 3-Mit 0. 71 0. 54 Q.98 Z.53 Q.00 2053
30 1040, 27 1.13 2.5z E-Mit 0, 93 0. 76 .47 &.83 0,00 Z.53
40y 1040, 30 i.36 25D E-Mit 1.1z 0. 31 1.96 2.53 0,00 Z,53
I S0 1040, 34 1.59 .99 3-Mit 1. 30 1.06 Z. 45 2,53 0.00 2,53
D9 1040, 40 1. 80 2,65 S-Mit 1.47 1,20 Z.E3 253 0,00 2,053
&9 1040.47 = 01 =72 E-Mit 1.63 1.33 3.4 2253 Q.00 2,53
79 1040,53 2.1 2.78  EZ-mMit 1.79 1.45 2.9 e T3 0,00 2,53
I 89 1040.62 e 4l 2.87 3-Mit 1.34 1.57 4,40 253 0,00 2,538
99  1040,70 2. &0 Z.95 0 S-Mit e 09 1. 69 4,89 2,93 0,00 2,53
e E R ERHREEEREEERRERRERERRRUERREREERERERRE LR R R AR LR R EFEFEFRRR YRR FFRERRERRL TR ERREE
i El. inlet face irnvert 1037.75 ft Eil. cutlet irnvert 1037.6% Tt
El. irnlet throat irnvert 0. 00 ft El. imlet crest 0,00 Ft

FRERFEEREEFREEFFFREERREFERREFEERREFREERFLEFFEFERRERER AL EEERREEREREREL LR LR R ERE

-

*¥¥%%¥ SITE DOTA %#xxsx CLUHVERT INVERT #%%4E#EX¥EHERERE

INLET STATION (FT) Q.00
INLET ELEVATION (FT) 1037.7%
I OQUTLET STATION (FT) 40, 00
OUTLET ELEVATION (FT) 1037.69
MUMBER OF BARRELS i
I SLOPE (V-FT/H-FT) 0. 0015
CULVERT LENGTH ALONG SLOPE (FT) 410, 00

e w2 CULVERT DATA SUNMMARY #EERFEFEFEXREEERXSEFERRREE

BARREL SHAPE BOX
BARREL SPAN 8.00 FT
BEARREL RISE 3,00 FT

I BARREL MATERIAL CONCRETE
BARREL MANMNIMG?S N 0. 012
INLET TYPE CONVENTIONAL

I IMLET EDGE AMD WALL  1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION MONE

CR KR REREELEERREEFERERFREFRLBEERRERERRER AR ERRRRRERR R REEER R EREFEEEEN TR KRR

- O




CURRENT DATE: Q7-22-1333 FILE DRATE: O07-22-1933
CURRENT TIME: 08:22:06 FILE MAME: CRE-5

BT REERREFFREA U R F R FRERERREERRLE LR E AR RERFFFERFRFEFREFERR LR R LR RS EEHEERE
FHEEEEERREEEERLEEFEE R IR TARILWATER FEFRREEFFFEEREEETERFE L $E¥
[ 36 30 5 36 3 3 Ko 36 Ho K 6B U R B R e R R R R R R N R R R K R R R R R R W 5
Y KR EEEEEREFRFERREFEERERFEEF BRI FRRE LR R EEREFFFREFERERERFEEEREEEREAERRERE RS R

COMSTANT WATER SURFACE ELEVATION
1040, 22

EEREEEFEERRRREELERF AR R R R R ERRE R LR R EEREEERE R FLEREERFELESEE R ERRER SRR EE 0
REFREERENERF R REREREREE ROADWAY OVERTOPRING DATA H#E¥FEHRBERFEXEBEXEREHEREXERE I
[ERPRVELRENE R R SR RS I S OR A E RS R R R X R R R R R AR R R R S R Y

_ ]

ROADUWAY SURFACE FAVED
EMBAMEMENT TOBR WIDTH (FT) 40, Q0
¥#%%% USER DEFINED ROADWAY PROFILE

CROSS-SECTION X Y

COORD. WNO. (FT) (FT)

Q. 00 1043, 2

40,00 1042,

=3
&3
48,00 1043, 23
=3
¥RFE

£ o

J

148,00 1043,

FREREEERFEREERERFERREERLERREREREE L RER HEHAEFEREFERFREEEERFEEREEREERREREEXEREL LR R




TRAPEZDIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 21, 1533

PROGRAM INPUT DATR:

Station Flowline W5 Elev.

Depth Flow Rrea

DESCRIPTION VALLE
Flew Rate {cubic feet per secord)...... errsssrsssesurnes 3.0
Charmel Bottom Slope (feet per focd)eveiiicaaiannenness 0, 0015
Marning's Rouphness Coefficiert {r-valueli.ecoiniennvaa, 0, 0250
Charmel Side Slope - Left Side {horizortal/verticall.... 4,00
Charrel Side Slope - Right Side thorizontal/verticall... 4,00
Charrel Bottom Width (feet)..uviaienasss strresnsracenes 5.0
Charrel Flow-Line Elevation at Starting Station (feet).. 1037.75
Water Surface Elevation at Starting Station (feet)...... 1040.70
Starting Chanrel Station (feel).iciirineriirinienivanias £38. 00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth {feeb)ecicrcrnriviarerensnreseisivecnnnsas 2.31
Critical Depth (feet)ivsveervssscesesesnsarrinancencnnes 1.5

Vel Velecity EGL Slope

{ft) {ft) {ft) {ft) (=g ft} ({fps) Headift) (fE/fi)

5535 — 63B.0 1037.75 1040.70 2.95 43,56 2,00 0,062 0.00036!
S5+9¢ ~ &73.0 1037.80 1040.72 2.92 48,57 2,04 Q.06 0.000332
T00.0 1037.84 1040,73 2.63 47,83 2,07 0.067 0,000617

l 800.0 1037.99 1040.73 2.80 453,31 .19 0.074 0.000714
300.0 1038.14 1040.86 2,72 43,11 2,30 0,082 0.000816

1000.0  1038.29 1040,94 2.63 41,24 .40 0,089 0.000919

1100.0 1038.44 1041.03 2.53 39.68  2.50 0,097 0,001020

I 1200.0  1038.59 1041.13 2.54 38,41 2.98 0,103 0,001113
1300.0  1038.74 1041.34 2.50 37.40 265 0.103 0.001195

14000 1038,83 1041.36 2.46 361 270 114 0.001266

I 1500.0 1033,04 1041,48 2,44 k.01 275 0117 0.001323
1600.0  1033.13 104161 2.42 W57 278 0,120 (.001368

1700,0 1033.34 104,75 2.41 5.2 @81 0.123 0.001403

I Ly+39 — 17356.0 1033.33 104180 2.40 35,15 2.82 0.123 0.001413
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Versionm 1.1 {c) 1386

I Dedson & Rsscoiates, Inc., 7015 W, Tidwell, $107, Houston, TX 77032

{713) 835-83%2. R wanual with equations & flow chart is available.




I Ste. y3+99 To LH=3D

I AE Drveway 173" W of D;Sa# Rl
5-Yy, W= 86 ¢S

ICURRENT DATE: 07-2

22-1933 FILE DATE: 07-22-1533
CURRENT TIME: 0B:24:5%

{
5 FILE NAME: CBG-5

FEE R R R R R R R R R R R R R R R R R R R R AR R R R R L
EREEFEEFRRRREREEERER R EEE  FHWA CULVERT ANALYSIS FEEERRERERRRERERERRRERERRY
FREEEF R R R R R KRR EREE HY~-B, VERSION 4.0 FERERRRERRRRRERRER R REER
R R R R R R R R R R KRR R R R R R FRE R R R R R R R E R R RN E R ¥

'L SITE DATA ! CULVERT SHAPE, MATERIAL, INLET :
K : ;
‘L0 INLET OUTLET CULVERT | BARRELS ;
P! ELEV.  ELEV. LENGTH | SMAPE SOAN RISE MANNING IMLET
L4 0OFD D (D) ! MATERIAL  FD) D) n TYRE :

I: { 11039.45 103%.39  40.00 ! 1 RCE 6.00 300 012 CONVENTIONAL:
'3l | |

I: 4 : |
150 : :
LG ! : ;

L R R S R R S e iR Ry St R s s

R RO R R R RS
FILE: CB&- CULVERT HERDWATER ELEVATION (FT) DATE: 7-22-1593

DISCHARGE 1 g 3 4 3 &  ROADWARY
0 1041.80 0,00 0,00 0.00 0.00 0,00 104353
9 1041,82 .00 0.00 0.00 0.00 0,00 1044,00
17 1041.84 0.00 .00 0.00 0.00 0,00 1044,13
&6 1041.87 0.0 4.0 0,460 0.00 0,00 1044,22
34 1041.32 .00 0.00 0,00 4.00 0,00 1044,73
1041.95 (.00 4,00 4,00 4.00 .00 1044.36

o¢ 1042,06 0. 00 0,00 &, 00 4,00 0.00 1044, 41

1042, 16 0.00 0.0 4.00 0.00 .00 1044, 47
63 1042.2 0.00 0. 00 0,00 0.00 0,00 1044,52
T 042,39 0.00 0.00 4. 00 REY 0,00 {044,358
86 104252 .00 0,00 .00 0,00 0,00 1044,62

172 1044, 81 0,00 0,00 .00 0,00 0,60 0. 00
The above 8 and HY are for a point above the roadway,
R d E Yy 331311132333113321%]

Il Bl IE N e
£
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CURRENT DATE: 07-22-1933 FILE DATE: 07-22-1333

RRENT TIME: 08:24:51 FILE NAME: CBG-G

LR O R R R R R R R R ER R R
PERFORMANCE CURVE FOR CULVERT $# 1 -1 (6 BY 3 ) RER

R R R R R R LR R R R R R

DIS-  HEAD- INLET  GUTLET

CHARGE WRTER CONTROL CONTROL FLOW NORWAL CRITICAL  DUTLET TRILWATER

FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH  VEL. DEPTH  VEL. DEPTH

{efs) (ft)  (ft) {ft)  (F# {ft)  {ft) {fps) {ft) (fps) (i

a2 et

0 1041.80 0,00 2,35 O-NF 000 0,00 0,00 000 0,00 2,48

= mm

3 1041.82 Q.60 2,37 3-HU 051 040 053 240 0,00 2,48

l 17 1041.84 0,53 2,39 3t 080 064 119 241 0,00 2.4
26 104187 .24 .42 MLt L0 0,83 LB 241 0,00 2.4

34 1041.92 LS50 .47 3-MIt 28 Lol 238 2.4 .00 2.t

I 43 104,939 L76 254 3-Mit L4317 297 .41 0,00 2,41
o2 104206 2,00 2.61 3-Mit L6 L3E 3.5 241 0,00 2.4

80 1042.16 .24 271 3-MIt LE3 147 4,16 .81 .00 2.4

B3 1042.27 2.46 2,82 3-MIt 2,08 LGB0 476 2.41 0,00 2,41

I 77 1042.39  2.68 2.94 3t 226 173 G538 .40 0,00 2.4
86 104252 2.90 3.07 3-M2t 2,40 1.86 5,90 2.4 000 2.4

R R R R R RN R R R R R R R R R E R R R R RN E
El. inlet face inmvert 1039.45 ft  El. cutlet invert 1033.35 ft

El. inlet throat invert .00 ft  El, inlet crest 0.00 Tt
FEE R R R E R R R R R R R E R E R R B R R R R R R

ek SITE DATA ®%%%% CULVERT INVERT EREERErErieis

BARREL MATERIAL CONERETE

EARREL MANNING'S N 0,082

INLET TYPE CONVERTIONAL

INLET EDGE AND WALL 1:1 EEVEL (45 DEG. FLARE)
INLET DEPRESSION NORE

INLET STATION (FT) 0.0
INLET ELEVATION (FT) 1033, 45
I OUTLET STRATION (FT) 40, 00
QUTLET ELEVATION (FT) 1033, 33
MUMEER OF BRRRELS i
I SLOPE (V-FT/H-FT) 0. 0015
CULVERT LENGTH ALONG SLOPE {FT) 40,00
IG**** CULVERT DATA SUMMARY ®E¥EEERErkErkrErErcebeis
BARREL SHAPE BOY
ERRREL SPAN .00 FT
I EARREL RISE 3.00 FT

I**H*{'********************************{-********************* FEEREREEERREHXEXKXEE



Il N N
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CURRENT DARTE: 07-22-1933 FILE DATE: 07-22-1993
RRENT TIME: 08:24:31 FILE NAME: CBE-S

B Ry T T Ey s T ey Ty E YTy L e E 2T 2]
SRR AR R R TAILWATER FEEEER R EECERERRE R R RRREE
B LBy i 2 et i ais Tt s T s e s assssessss)
R R E R R R R R R R R R R R R R RS

l CONSTANT WATER SURFACE ELEVATION
1041, 80

R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R E R
FREREERRERRERFERRERREREREE  ROADWAY OVERTOPPING DATR  FREREFEEEErERRERBEEbeissss
SRR R R R R R R R R R R R R R R F R R R

I ROADWAY SURFACE PAVED
EMEANKMENT TOP WIDTH (FT) 40, 00
#ex%% USER DEFINED RORDWAY PROFILE
CRUSS-GECTION X Y
I COORD. NO. {FT) {FD
i 0.00  1044.13
2 40,00  1043.99
I 3 48,00 104453
4 148,00 104300

FEEE R R R R R R R R R R R R R KRR R AR LR R R R AR KR




TRAPEZDIDAL CHANNEL RNALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 21, 1593

PROGRAM INFUT DATA:

LESCRIPTION VALLE

Flew Rate f{cubic feel per secatidlecesveorcccess reavasees 86.0

Chanmel Bottom Slope (feet per foot)e.oveniinnann, cerens 0.0069 00689
¥awning's Rouphress Ceefficient (nvaluel..... creecennes 0. 0250

Charwel Side Slope - Left Side thorizental/verticall.... 4,00

Chanrel Side Slope - Right Side (horizowtal/verticall... 4,00

Charnel Botiom Width (feeb)..vcviricinncrrircinnecasense 2.0

Charrel Flow-Line Elevation a Starting Station (feet)..  1040.43
Hater Surface Elevation at Starting Station (feet)...... 1042.32
Starting Charrel Station {(feet)iiivivviensenarnvnreeress  1774.00

PAOGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)eicecrrevnrsesssersacerrsncnrsnnnsns 1.56
Critical Depth (feet)iieesssnsesnasns Ceeswssrererasennns 1,45

Station Flowlive WS Elev. Depth Flow Area Vel Velocity EBL Slooe
{ft) (ft) {ft) (ft) (=g ft) (fops) Head{ft) (ft/ft)

Lf3+ﬁﬁ-—' 1774.0 1040,45 104252 2.07 27.43 313 0,132 0.002067
1800.0  1040,63 1042.54 L.51 24,17  3.56 0,197 0.002527
1850.0 1040.37 104264 1,66 19.40 4,43 0,303 0,005308
1300,0 1041,32 1042,88 1.56 17.50 4,91 0.375 0.007018
1950.0 1041.66 1043,23 1.97 17.85 4.87  0.363 0. 006835
2000, 1042.01 1043.37 1.56 17.61  4.88  Q.370 ©.006838
2100,0 1042,70 1044,26 1.7 {7.62  4.88 0,370 0.006887
PW0— 2273.0 1043.89 1045.45 1,56 17.62 4,88  Q.370 0.006892

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 13586
Dedson & Rsscciates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
{713) B35-8322. R wanual with equations & flow chart is available,




STANDARD STEP WATER SURFACE PROFILE
July 2i, 1933

TRAPEZDIDAL CHANNEL ANALYSIS

PROGRAM INPUT DATR:

[ESCRIPTION YALUE
Flow Rate (cubic feet per cecond)eceececsevensnnss ceesons 7.0
Charmel Bottom Slope (feet oer foob)ecsseeesivecnnnnne. . . 0063
Marming's Roughress Coefficient {rvalueliiiesciaisacens . 0250
Charmel Side Slope - Left Side (horizontal/verticall.... 4,00
Chanrel Side Slepe - Rioht Side thorizontal/verticall... 4,00
Charrel Bottom Width {feet)iiveieeiiivinsnranirinnennan 9.0
Charvel Flow-Lire Elevation at Starting Station (feet).. 1043.83
Hater Surface Elevation at Starting Station (feet)...... 1085343
Starting Chanrel Station (feet)...eveerrenrovirenieeness 227300
PROGRAM RESULTS:

DEGCRIPTION VALUE
Normal Depth (feet)..eviennerrciriiicnsicniiiniinine, 1.43
Critical Depth (fert).uiirervareneinrencrncnnssanconnans 1.31

Staticn Flowline WS Elev. Depth Flow firea

Vel Velocity EGL Slcpe

{ft) {ft) {ft) (ft) (=g ft) (fps) Head(fy) {ft/f1)

ZAH0 — 2273.0 1043.83 1045.45 1.56 33 4,05 0,255 0.004757
2300.0  1044,08 1045.34 1.47 T a4 0,307 0.006128

2350.0 104442 1045.84 1.42 L8 468 0,340 0.007045

2500,0 1044,77 1046.20 1.43 .34 463 0.333 0.006847

2500.0 1045.45 1046.88 1.43 28 465 0,335 0.006913

354357 26380 1046.40 1047.83 1,43 .31 hBh 0,334 0.006876
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1386

Dodson & Asscciates, Ine., 7005 W, Tidwell, #107, Houston, TX 77032
{713) 835-8322. A warwal with equaticns & flow chart is available.

00689
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TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 21, 1933

PROGRAM INFUT DRTA:

DESCRIPTION YALUE
Flow Rate {cubic feel per secord)......... arsasesaerenss 36.0
Charnel Bottom Slope (feet per foob)eeevscnrerranncaes 0.0073
Marning's Roughress Coefficient (n-valuB)esvesscesrenens 0. 0250
Chanrel Side Slepe - Left Side (horizontal/verticall.... 4,00
Chanrel Side Slope - Right Bide {horizemtal/verticall... 4,00
Charel Bottom Width (feet)......... rersasresernirannes . 0.0
Charirel Flow-Line Elevation at Starting Qtatxon (feet) 1047, 40
Water Surface Elevation at Starting Station (feet)e..... 1047.83
Starting Chanrel Station {(feet)............ ferrenes seres 203800
PROGRAM RESULTS:
DESCRIPTION VALUE
Normal Depth (feeb)i.vvsriinirsiininsnnsrnranenaninanss 1,48
Critical Depth (feet).eicvreciiecrecnnenneas sereriiecnes 1.38
Station Flowlire WS Elev., Depth Flow frea Vel Velocity EBL Slope
{ft) {ft) {ft) (ft} (=g ft) (fps) Head(ft) (ft/ft)
2638.0 1047.40 1048,78 1.38 .63 4,72 0,355 (.010735
2650.0  1047.43 1048.38 1.4%3 8,92 4,04 0,253 0.007097
2700.0 1047,85 1049.33 1.48 8.79 410 0,260 0,007370
2800,0 1048.58 1050.07 1.49 8.84 4,07 0,257 0.007237
2909.0 1043,38 1050.86 .48 8.81 4,03 0,289 0.007327
TRAPEIOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 198k

Dodscr & Rsscriates, Ine., 7015 W, Tidwell, #107, Houston, TX 77032
{713) 895-B3z¢. A manual with equations & flow chart is available,



I,
Sheee 22424 To 2z246u

At o:,\m(s% NRN\ E. of N..E%RN\ Red-
mI/_\< o= ww hﬁm 1

Lcmmmzqcnqm"ounmmuEmw m?muﬂmiﬁ-mm#m.uw
CURRENT TIME: 0B:27:21 FILE NAME: CRV-5

R R R R R R R R R R R R R R R R RS KRR R R R R R R
FEREEERERRREHERER R £k FHWR CULVERT ANALYSIS FERERE R R R R R REF R ERER
FERERFFEEE R R R R AR KRR HY-8, VERSION 4.0 FEERERRRRERRRRRREEERRRIEFH
FEEEEE R R R R R R R R F R R R R R R R R R R A F R KR R E R R R R E
: SITE DRTR i CULVERT SHAPE, MATERIAL, INLET

t 1
) ¥

INLET  OUTLET CULVERT | GARRELS
i ELEV, ELEV. LENGTH | SHARE SPAN  RISE MANNING  INLET i
v (FT) {FT) (FT)  © MATERIAL Ty (FT) fi TYRE :

H <o

1104358 1049,38 40,00 § { RCP 300 3,00 012 CONVENTIONALD

oY LN W N e

R RN R ERR R EHRER R RREERE RN RX R RRRE AR EERERRER XK RREAE

FHEF R R R
FILE: CHI-G CULVERT HERDWATER ELEVATION (FT) DRTE: 07-28-1933

- DISCHARGE i 2 3 4 5 b  ROADWAY
¢ 10G0.86 G.00 0.00 0.00 0.00 0.00  1033.9%
- 4 10%0.99 0.00 0.00 0.00 0.00 .00 1054.26
7 1031.08 0.00 .00 G, G0 0.00 0.00  1084.35
11 1051.00 0. 00 .00 0. 00 0,00 0.00 1054, 42
14 105L.29 0.00 0.00 0.00 04,00 .00 10G4.48
- 18 1051.54 (.00 .00 0.00 0,00 0.00  1054,53
22 10al.78 .00 0.00 0.00 G, 00 6,00 1054.5
25 1051.93 0.00 0.00 0,00 4,00 0,00 1054.60
- 23 1052.20 0,00 0.00 0,00 0,00 0,00 1054,82
RIS 3 0,00 €.00 0. 00 0. 00 0,00 1004.63
36 1052.63 0.00 0.00 .00 0.00 0,060  1054.67
- &3 1034.90 (.00 .00 0, 00 0.00 .00 0.00

The above @ ard HW are for a point above the roaduay.
FEEEEREE R R R R FE R R R R R R R R R
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CURRENT DRTE: 07-22-1933 FILE DATE: 07-22-1333
RRENT TIME: 0B:27:21 FILE NAME: CR7-5
T R R
PERFORMANCE CURVE FOR CULVERT # 1 -1 { 3 BY 3 ) RCP

AR FE R R R R R R R R R R R
DIS-  HERD- INLET  OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITIEAL  OUTLET TRILWATER

FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH VEL. DEPTH  VEL. DEPTH
{cfs) {f8y  fD) {fty  (Fo} {ft)  {ff)y (fps) {ft} (fps) (D)
FERERHE R R R R R R R S E R R R R BB

L}

I ¢ 1050.86 Q.00 1,28 O-NF 000 000 0,00 (.00 (.00 1.4B
4 1050,93 0.7t 1.4 M 0,52 0.5 L0414 0,00 1,48
I 7 105108 LO9 L50 3-Mit 075 084 2,07 L4880 0,00 1,48
11 1051.00 1,42 142 {-SEn .93 LO3 G.78 0.93 Q.00 1.4B
1§ 1051.23 L7 L7 1-S2n 408 L2l 6.5 108 Q.00 L.4B
I 16 105154 1.9 L% 1-82n 1,23 1,35 6.EB2 23 Q.00 L.48
22 1051.78 2,20 220 1-52n 1,36 L4 6.9 1.36 0.00 1.4B
25 1051,99 .41 2,41 1-Ben 449 1,61 7.22 L.43 0.00 L.4B
29 1082.20 2.62 2.62 1-G2n L6l 1,73 V.46 1.6l 000 1,48
I 32 1052.41 2,83 .83 1B 1,73 1,84 7,67 L73 0,00 L.48
3 105263 3,05 3,05 552 1,86 L34 7.84 1.86 Q.00 1.4B

R R R R R R R R R R X R R R R R R R
El. inlet face invert 1049,58 ft  El. cutlet invert 1049.308 i
El. inlet threat invert 0.00 ft El. inlet crest 0,00 ft
FEEER R R R R R R R 1

*5k% SITE DATA *x%x% CULVERT INVERT *SEReesreiiess

INLET STATION (FT) 0.00
INLET ELEVATION (FT) 1049, 58
l OUTLET STRTION (FD) 40,00
DUTLET ELEVATION (FT) 1043, 38
NUMBER OF BARRELS 1
I SLOPE (V-FT/H-FT) 0., 0050
CULVERT LENGTH ALONG SLOPE (FT) 40,00
#ee% CULVERT DATA SUMMARY SXEEdriERiExEetberiees
l BRRREL SHAPRE CIRCULAR
BARREL DIAMETER 300 FT

EARREL MATERIAL CONCRETE

BARREL MANNING'S N 0,012

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SBURRE EDBE WITH HEADWALL
INLET DEPRESSION NORE

1333332222222 at s a s R e s s s R ]
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CURRENT DRTE: 07-22-1393 FILE DATE: 07-22-1333
RRENT TIME: 0B:27:21 FILE NAME: CBT-S

-

EEREEERRREE LR E R R R AR R R F R LR AR AR LR R R R ER AR RN R
FEEEREER LR LR LR RERREELERER TRILWATER FEEREXR AR AR EREREXERERE R RLER
FFEFFREEFERRREEEE R R R R AR AR R ERER R AR AR R R R R R RN R B REE R R I LR TR
R R R R R R R RO R R R R R R R R R AR LR AR LR AR R EER X

CONSTANT WATER SURFACE ELEVATION
1050, 86

R R g T T T g s g e A e gy it s e
FEEERRRRRRRERERRFRRRK%%  ROADWAY OVERTOPPING DATR SRS iRisbsisririrsbresiss
PR R R R R R R R KR R R R R R E R F R R R R R R R R KRR RS

I ROADWAY SURFACE GRAVEL
EMEANKMENT TOP WIDTH (FT) 20,00
#xk6¢ USER DEFINED ROADWAY PROFILE
CROSS-SECTION ¥ ¥
l COORD. NO. {FT) N
1 0.00  1054.56
2 40,00 1053.%
I 3 58,00 10%4.56
4 148,00 105470

FEEEFE R R R R R R R R O KR R R R R R R R RN R R R R R R KR




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 21, 1393

PROGRAM INPUT DATA:

DESCRIPTION VALUE
‘ Flow Rate {cubic feet per secot)eerssasencrrses treenees 36.0
| Charrel Bottom Slope (feet per foot)eevevennns.. rrerans 0. 0070
Marming's Roughness Ceefficient (nvaluedi.icvienvasanss . 0250
Charmel Side Slope - Left Side {horizontal/verticall.... 4,00
Chanrel Side Slope - Right Side thorizontalfverticall... 4,00
Charmel Bottom Width {feet)....c.cvivviienneninnnnnnan, 0.¢

Chanvel Flow-Line Elevation at Starting Station {feet).. 1052.58
Water Surface Elevation at Starting Station (feet)...... 1052.63
Starting Charnel Station (feell..vviiiivinonrersionieaes 294900

PROGRAM RESLLTS:

DESCRIPTION VALLE
Normal Depth (feet)easiviseniinisvirnannicnsiacnninnss 1.50
Critical Depth (feet)........... visrssesans cesesseasasns 1.38

Station Flowline WS Elev. Depth Flow Area Vel Veleocity EBL Slope
{ft) {f1) (Ft)  (ft)  {sg f4) {fps) Head(ft)  (ft/ft)

-3231Lf—- 2949.0 10G2.58 1053.9% 1.38 7.63 4,72 0,345 0.010735
2960.0 1052.86 1054.15% 1.50 8.3 402 0,231 0.007006
2380.0 1052,80 1054.83 1,50 8.96 402  0.231 0.007004
3000,0 105294 1034,43 1.50 8.9 4,02  ©0.251 0.007003
Jorop — 3173.0 105415 1085.64 1,30 B.3% 4,02  0.251 0(.006938

TRAPEZNIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 {c) 1986
Dedscrs & Rssociates, Ine., 7015 W, Tidwell, #107, Houston, TX 77092
{713} 895-8322. A marwal with equations § flow chart is available.




TRAPEZOIDAL CHANMEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 22, 1953

PROGRAM INPUT DATA:

DESCRIPTION VRLLE

Flow Rate {cubic feet per SECONE)ivrvessverascroransscns 36,0

Charrel Bottom Slope {feet per footdeniessees. 00020  «00200-
Marning' s Roughress Coefficient {n-value).....ivveaianns 0. 0250

Charrel Side Slope - Left Side (horizontal/verticall.... 4,00

Chanrel Side Slepe - Right Side thorizontal/verticall... 4,00

Charrel Bottom Width (feet)....... fesresserentesrnrrrnns 4,0

Charvel Flow-Line Elevation at Startivg Station {feet).. 1054.15

Water Surface Elevation at Starting Station (feet)...... 1055, 64

Starting Chanriel Station (feet)iseevevervmcrnennrsnences  3173.00

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth {feeb).ssccriannrininrirercnvinnncansnecees 1.83
Critical Depth (feeb).runcviniiiniiererrrncarenansnnse 1.38

Station Flowline WS Elev. Depth Flow firea Vel Velceily EGL Sloge
{ft) {ft) {ft) (ff)  {sg ft) {fps) Head(ft)  (ft/ft)

0500 — 3173.0 1054.15 10535.64 1,43 8.88 4,05 6,253 0.007IM
3200.0  1054,20 1035.89 1.t8 11,30 313 0158 0.003773
3300.0 100441 1036.24 1,83 13,43 2.68 0,112 0,002380

3300,0 1054.61 1056.47 1.87 13,92 293 0,104 0.002163
3500.0 1034.81 1056.63 1.68 14,12 2,85 (.101 0.002084
3800,0 1055.01 1056.30 1.88 14,20 2,53 0,100 0.002050
3700,0 105353.21 1057.10 1.83 14,24 2, 0,053 0.002034

3800.0 1055.42 1057.30 1.89 14.26
Z}+00 — 4073.0 1055.97 1057.86 1.83 14,28

0,093 0.002027
0,093 0,002020

o ['l.." no
n i cn
| g )

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Versiom 1.1 {c) 1386
Dodsars & fsscciates, Ine., 7015 W Tidwell, $107, Housten, TX 77032
{713} B93-8322. A manual with enuations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1933

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate {cubic feel per secord)ivcierrienvesnrnrscenes 36.0
Charrel Bottom Slope (feet per foot)..esseeenss cesinenes 0, 0037
Harning's Roughress Ceefficient (n-value).c.vvvsenaenes 0.0250
Charnel Side Slope - Left Side t(horizontal/verticall.... 4,00
Charrel Side Slope - Right Side thorizontal/verticall... 4,00
Charre]l Botiom Hidth (feet).......... eascserrsrerernanns 0.0
Chanrel Flow-Line Elevation at Starting Station {feet).. 1055.97
Water Surface Elevation at Starting Station (feet)...... 1057. 86
Starting Charmel Station (feeb)iiiccviiriicvisnrinnniees 4073, 00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feel)..eicvinviennens tnesssessrrssencannne 1.63
Critical Depth {feet).sivvavenccncaann, srssacesrassnecas 1,38

Station Flowline WS Elev. Depth Flow firea Vel Velcrity EBL Slope
{ft) {ft) {ft) {ft) (sq ft) (fps) Head(ft) (ft/ft)

ZW0 — 4073.0 1055.97 1057.86 1.89 14,29

.52  0.099 0.002017
4100,0 1036.07 1057.91 1.84 13.50  2.67  0.110 0.002346
4200.0 1036.44 1038.16 1.72 11,81  3.05  0.144 0.003352
4300.0 106,81 1058.50 1.69 11,82 3,45 0,134 0.003670
4400.0 1037.18 10568.87 L.69 11,38 316 0135 (.003638
4500.0 1037.53 1059.2%4 L.69 11,38 316 G155 0.0036%3
4800.0 1038.66 1060.35 1.69 11.38 316 0.155 0.003700

316 0,155 0.003700

o7 — 51110 1039.81 1061.50 1.63 11.38

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
{713) 835-8322. A marwal with equations & flow chart is available.



I stue —0+38 To lo+62
At L‘}CL\IZMQX Rl

lURRENT DATE: 07-15-1333 FILE DATE: 07-14-1933
CURRENT TIME: 13:21:43 FILE NAME: CELIT-S

EEERE R R R R R R R R R R R R R R R AR R R R R R R R R R R RN R XL R A K
FEEEEEERRE R R R R R AR EER %% FHRR CULVERT ANALYSIS FEHEEEREFRERFFEE R R R R R R R
EERERERFEEREERRRERRRERRER Hy-8, VERSION 4.0 FEEREER R R R R R R R R R LR LR

R R R R R R R R R R R R R R R R R R R R F R R R
SITE DATA : CULVERT SHAPE, MATERIAL, INLET

INLET  OUTLET CULVERT
ELEV.  ELEV. LENGTR
{FT {FT) {FT)

BARRELS
SHAPE SPAN  RISE MANNING  INLET
HATERIAL iy FD ti TYRE

|
<<

=

1 RCP .00 3.00 .0l2  CONVENTIONAL
2 é//

11060.18 1059.81  100.00

.|
[ R PV R

o

I*******i**{-***l-*********************************H*****************************

HEE R R R DR R R R R R R R O X
FILE: CBLIT-G CULVERT HERADWATER ELEVATION (FT) DATE: 07-14-1933

DISCHARGE i 2 3 4 5 &  RORDWAY

0 1061.50 0.00 0,00 .00 0,00 0.00 1064.10

4 106155 0.00 0.00 0.00 .00 .00 1064.38

7  1061.65 0.0 0.00 .00 0.00 0,00 106447

11 10B1.60 0.00 0.00 0.00 0,00 0,00 1064,54

14 1061.89 0.00 0.00 0.00 0. 00 0,00 1064,59

18 1062.15 0.00 0,00 0. 00 .00 0,00 10b4.64

22 1062.38 .00 0.00 0.00 0.00 0,00 1064.68

25 106277 0.0 .00 0. 00 0,00 0.00  1064.71

23 1062.93 0.00 0,00 0.00 .00 0.00  1064.74

32 1063.17 0.00 .00 0. 00 0.00 0.00 106477

36 1063.37 0.00 0,00 0,00 €. 00 0.00  1064,79

58 1064.81 .00 0. 00 0, 00 €, 00 0,00 0, 00

The above @ ard HW are for a point above the roadway.

HEEE R R R S R R R R R F R R R R R R R R R R R R R RS
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CURRENT DATE: 07-15-1333 FILE DATE: 07-14-1333
RRENT TIME: 13:21:43 FILE NAWE: CELIT-S
T T R Ty T A
PERFORMANCE CURVE FOR CULVERT $ 1 -1 ( 3 BY 3 ) RCP
PR R R R R R R R £
lDIS— HEAD~ INLET  OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRITICAL  OUTLET TAILWATER
FLOW  ELEV. DEPTH DEPTH TYPE DEPTH DEPTH  VEL. DEPTH VEL. DEPTH
l(cfs) (Fty  (ft)  (f) (P8 (F) (ft)  {fps) (ft) (fps} (ft
FRER RO R RO E R R LR R RS R Rk
0 1061.50 .00 L32 O-NF 000 0.00 000 0.00 0.00 L&Y
4 1061.35 0.71  L.37 3t 057 033 0.88 LE3 000 1.6
7 106165 1.09  1.47 3-Mit 081 0,84 176 163 0.00 189

11 10660 L.42  L42 1-82n  L0O LO3 G188 L.00  0.00 LLES
14 1061.89 L71 L7t -G LB L2l 58 1,18 O.00 L.E9
l 18 162,15 1.97 L97 1-8¢n L33 133 593 L33 Q.00 L.E3
&8 062,38 2,20 280 1-52n L4B  L49 6.20 L 4B 0.00 1.B3
25 1062.77  2.42 259 Mt L&3 L6l 615 169 G.00 1,63
l 23 1062.99 2.63 2.81 Z-MZ2e L7T7 LT3 681 L73 (.00 1.69

32 1063.17 2.84 2,99 M 192 L84 741 L84 0.00 1.B9
36 1063.37 300 319 2-MIc 206 194 T.44 194 0.00 163
FEHHHHHHE R
I El. inlet face invert  10B0L1B F%  El. cutlet invert 1039.81 i
El. inlet throat invert 0.00 ft  ElL inlet crest 0.00 ft
FE R R
[

¢+ SITE DATA *exex CULVERT INVERT #emexeseriirss

INLET STATION (FT) 0,00

I INLET ELEVATION (FT) 1060, 18
QUTLET STATION (FT) 100, 00
OUTLET ELEVATION (FT) 1053, 81
NUMBER OF BARRELS 1

I SLOPE (V-FT/H-FT) 0.0037
CULVERT LENGTH ALONG SLOPE (FT) 100. 00

lu*** CULVERT DATA SUMMRRY ®¥FEEierrrXiseririiisds
BARREL SHAPE CIRCULAR
BARREL DIAMETER 23,00 FT
I BARREL MATERIAL CONCRETE
BRRREL MANNING'S N 0,012
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDBE WITH HEF}DHQLL
INLET DEPRESSION NONE

FEEE R EER AR R RE LR R R LR RRXEE AR RT LR RR R R LR EREEL R KX
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CURRENT DATE: 07-15-1333 FILE DATE: 07-14-1393
l:URRENT TIME: 13:21:43 FILE NAME: CRLIT-5

FEERREFREEREEERERE R KRR RN AR ARR RN R RN R AR R R EER AR R AR R RR R FE

3333323333222 3%322322223 TRILWATER FREEREERRERERRR R R R ERRRRER
EEEREREE R RO R R R R R R R R R R AR R R R R R R R R R R R R R R R R R AR E R E
R R R LR R R R R R E R R R R R R R R R R R R R RS R R R R F R R

l CONSTANT WATER SURFACE ELEVATION
1061.50

D Y Y Y 22123322322 2132 802233t st sty ey et sy sy yiizaszs]
EEEEEFRER R R R ERER AR R% % RORDWAY OVERTCPPING DATR ¢ ek drriiXririirrisisss
R R R R R R R R R R R R R R R R R R R R R R R R R R R R R LR R R R R X R

I ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH {FT) £8.00
#+4## {ISER DEFINED RORDWAY PROFILE
CROSS-GECTION X ¥
COORD. NO. {FM {FD
1 0.00  1064.70
2 40,00  1064.10
3 48,00  1064.70
4 148,00  1065.00

3332323322223 8232t Ryt Rt s s

1
I
1
1
1
1
i
1
i
i
1




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
August 3, 1993

PROGRAM INPUT DATA:

DESCRIPTION  VALUE
Flow Rate (cubic feet per second)....veeiecncianncsansas 36.0
Channel Bottom Slope (feet per foot)...vieeerernenenenns 0.0037
Manning s Roughness Coefficient (n-value)........vovuve. 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 0.00
Channel Side Slope — Right Side (horizontal/vertical)... 0.00
Channel Bottom Width (feet)....coviieieiiiiiniiennenannas 6.0

Channel Flow-Line Elevation at Starting Station (feet).. 1060.18
Water Surface Elevation at Starting Station (feet)...... 1063. 37
Starting Channel Station (feet)...veeeeeeeerrcecncnncnes 38.00

PROGRAM RESULTS:
DESCRIPTION VALUE

Normal Depth (feet).veu i iineniiiaieeaeenrcaancrosacses 1.61
Critical Depth (feet)

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

= 38.0 1060.18 1063.37 3.19 19.14  1.88 0.055 0.000560
=48.0 1060.22 1063.37 3.16 18.95 1.90 0.056 0.000575

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
August 3, 1993

PROGRAM INPUT DATA:
DESCRIPTION VALUE

Flow Rate (cubic feet per second).....eeevueenesenncsnan 36.0
Channel Bottom Slope (feet per foot).e.csueceecrennnnns 0.0078
Manning“s Roughness Coefficient (n-value)..iisenveancasen 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4.00
Channel Bottom Width (feet)...i.viviirnanneneninanannns 1.0
Channel Flow-Line Elevation at Starting Station (feet).. 1062.72
Water Surface Elevation at Starting Station (feet)...... . 1063.98
Starting Channel Station (feet)...ciivenvnnrnncnanninns 48.00

PROGRAM RESULTS:
DESCRIPTION VALUE

Critical Depth (feet).......... @ttt teet e, 1.26

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

=~ 48.0 1062.72 1063.98
-~ 60.0 1062.81 1064.17
-~ 80.0 1062.97 1064.32
- 100.0 1063.13 1064.47
-~ 200.0 1063.91 1065.25

.26 7.65 4.7 0.344 0.010709
.36 8.77 4.m 0.262 0.007430
.35 8.61 4.18 0.271 0.007798
.35 8.61 4.18 0.271 0.007799
.35 8.61 4.18 0.272 0.007799

_ e = s

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.

l Normal Depth (feet).uouen i iiiiiiiiiiiiieiaaresncannanen 1.35




TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
August 3, 1993

PROGRAM INPUT DATA:

DESCRIPTION VALUE
Flow Rate (cubic feet per second)..c.ceeienineeinanannns 24.0
Channel Bottom Slope (feet per foot)...iiiieieeeinennnes 0.0075
Manning™s Roughness Coefficient (n-value)....cevvveannes 0.0250
Channel Side Slope - Left Side (horizontal/vertical).... 4.00
Channel Side Slope - Right Side (horizontal/vertical)... 4,00
Channel Bottom Width (feet).vieeieneeeinriiinnnaeananns 1.0
Channel Flow-Line Elevation at Starting Station (feet).. 1064.90
Water Surface Elevation at Starting Station (feet)...... 1065.96
Starting Channel Station (feet).......cioiiiiiininannnns 200.00

PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feet)........... it ettecesesersanncannnnas 1.15
Critical Depth (feet).e.uiriiiiiiniiinriiecennnnasanas 1.06

Station Flowline WS Elev. Depth Flow Area Vel Velocity EGL Slope
(ft) (ft) (ft) (ft) (sq ft) (fps) Head(ft) (ft/ft)

— 200.0 1064.90 1065.96 1.06 5.55 4.32 0.290 0.011176
- 210.0 1064.97 1066.13 1.16 6.50 3.69 0.212 0.007352
- 220.0 1065.05 1066.20 1.15 6.47 3.7 0.214 0.007441
~ 300.0 1065.65 1066.80 1.15 6.44 3.73 0.216 0.007534
- 400.0 1066.40 1067.55 1.15 6.46 3.72 0.215 0.007477

TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. A manual with equations & flow chart is available.




TRAPEZBIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFRCE PROFILE
July 15, 1933

PROGRAM INPUT DATR:

DESCRIPTION VALUE
Flow Rate {cubic feet per secorid)...ceicicevivaveneaenes ch. 0
Chanriel Bottom Slope (feet per fool)iceiviannvisnnnsaces 0,007
Marnina's Roughness Coefficient (nvaluede.iiveesssceaas 0. 0250
Charrel Side Slope - Left Side thorizontal/verticall.... 4.00
Chanrel Side Slope - Right Side therizortal/verticall... 4,00
Charmel Bottom Width {feel)....covviievncninnnicninnnan, 0.0
Chanrel Flow-Line Elevation at Starting Station (feet),. 1089.40
Water Surface Elevation at Starting Station {feet)...... 1070.00
Starting Chanrel Station (feed)...ievcviivianinenennns, 400.00
PROGRAM RESULTS:

DESCRIPTION VALLE
Normal Depth (feet)..... . rereseasnsaccres cessesaees 1.27
Critical Depth (feet).uuvvssonanriensesrensnanncrcanese 1.17

Station Flowlire WS Elev. Depth Flow Area

Vel Velocity EBL Slope

{ft) {ft) {ft) (ft) (=g ft) (fps) Head{ft} (ft/ft)
— 400.0 1069.40 1070.57 1.17 .02 435 0.2%% 0.011332
— 410.0 1069.47 1070.73 1.27 B.50 3.6  0.212 0.007323
— 420.0 1069.55 1070.82 1.27 6.46 3,71 0.214 0,007430
— 300.0 1070.15 1071.42 1.27 6.43 373 0.216 0.007540
~600.0 1070.% 1072.17 t.27 £.43 372  0.215 0.007474
- 700.0 1071.63 1072.92 L.27 B.44  3.73  0.216 0.007517
— B800.0 1072.40 1073.67 L.&7 €.43 372 0.215 0.007490
TRAPEZOIDAL CHANNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1986

Dodson & Asscoiates, Inc., 7045 W. Tidwell, $107, Houston, TX 77032
(713) 895-8322. R marual with eguations & flow chart is available.



TRAPEZOIDAL CHANNEL ANALYSIS
STANDARD STEP WATER SURFACE PROFILE
July 15, 1933

PROGRAM INPUT DATA:

Station Flowline WS Elev. Depth Flow Area

DESCRIPTION VALUE
Flow Rate {cubic feet per secord)eecevesvesncsssnnssnnns 16.0
Charriel Bottom Slope (feet per foct)..... aravssmssananas 0. 0083
Marning's Roughness Coefficient (n-value).......... . 0250
Charrel Side Slope - Left Side thorizontal/verticall.... 4,00
Chanrel Side Slope - Right Side {horizontal/verticall... 4,00
Charmel Bottom Width {feet)iiciciviiinricrcanrnrnnenacns 0.0
Charrel Flow-Line Elevation at Starting Station (feet).. 1072.40
Water Surface Elevation at Starting Station {feet)...... 1073.67
Starting Charrel Station (feet)..ivivercrencrcnnnes 800, 00
PROGRAM RESULTS:

DESCRIPTION VALUE
Normal Depth (feel).eivsvesverarrirerasnrneresncnncensss 1.06
Critical Depth {feet)esesseanes casicessrrerarsnaa . 1.00

Vel Velocity EBL Slope

{ft) {ft) {ft) {ft) (sqg ft) ({fps) Head{ft) (ft/fi)
— B800.0 1072.40 1073.67 1.27 6.45 2,48  0.095 0.00332!
— 820.0 1072.58 1073.7¢ 1.13 311 313 0,152 0.006178
- 840.0 1072.76 1073.81 L.06 4,43 359 0.200 0.008917
- 900.0 1073.23 1074.35 1.06 446 3,39 0.200 0.008889
- 1000.0 1074.18 1075.24 1.06 4,46 3.53  0.200 0.008307
—1100.0 1073.07 1076.13 1.06 4,46 353 0.200 0.008893
—1200.0 1075,9% 1077.02 1.06 4,46 3,33 0.200 0Q.008303

I N IS I B BN B IS B B BE B B B BN B BN e B

TRAPEZOIDAL EHRIQNEL ANALYSIS COMPUTER PROGRAM, Version 1.1 (o) 1986
Dodscn & fsscciates, Inc., 7015 W. Tidwell, $107, Houston, TX 77032
{713) 895-8322. A marual with eguations & flow chart is available.
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