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1. Introduction

1.1 Project Description

The 1-95 / State Road (SR) 9 project is intended to enhance the efficiency of I-95, recognizing its
importance to the larger transportation network within the State of Florida as part of the Strategic
Intermodal System (SIS) and to be consistent with other adjacent capacity projects. The
construction of the express lanes and/or general-use lanes will require the 1-95 Bridges over the
C-9 (Snake Creek) Canal to be widened. There are two bridges within this project: the bridge
number for the northbound bridge is 870093 and the bridge number for the southbound bridge is
870094. The project is located within Miami-Dade County. The location of the 1-95 Bridges over
C-9 Canal is shown in Figure 1.

This bridge replacement project is at the Project Development and Environment (PD&E) study
phase, and the design of the bridges is not finalized yet.

The datum used in this project is based on the North American Vertical Datum of 1988 (NAVD
88).

1.2 Purpose

This Bridge Hydraulics Report provides a preliminary evaluation of the hydrologic and hydraulic
impacts of replacing the existing, six-lane northbound bridge and five-lane southbound bridge
over Snake Creek Canal (C-9 Canal East). The existing bridges are proposed to be replaced with
single span bridges with prestressed beams (no piers in the water) for capacity improvements at
this stage of the project development. The analysis contained within this report was completed in
accordance with the requirements outlined in the Florida Department of Transportation (FDOT)
Drainage Manual dated January 2023 and the FDOT Bridge Scour Manual dated June 2022. This
report will show that the proposed bridge design meets current FDOT criteria.

1.3 Bridge and Canal Information

Each of the existing 1-95 Bridges over the C-9 Canal is comprised of four 33-foot spans yielding
an overall length of 132 feet. The bridges were originally constructed in 1948, widened in 1968,
in 1983 and again in 2014. The bridge widening proposed as a part of this roadway improvement
project will increase the low member elevation in the current design stage.

The bridges are proposed to be replaced by single span bridges with prestressed beams as of
the preliminary design stage in this project. The proposed bridges will span over Snake Creek
Canal, and there will be no piles needed for supporting the new bridges. So, under the proposed
condition, the piles of the existing 1-95 bridges will be removed from Snake Creek Canal.

The recommended draft bridge design proposes raising the superstructure over the Snake Creek
Canal higher than the existing bridge. This will increase elevation of the bridge low girder from
6.91 (NAVD 88) feet to 16.24 feet. The profile grade of the bridge will be raised 9.33 feet to
accommodate the increased beam depths required for the longer spans. In the proposed bridge
design, the low member elevation will meet a ten-feet minimal vertical clearance requirement over
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the proposed Snake Creek Trail. Please refer to Figure 1 for a plan view of the proposed main
bridge crossing of the C-9 Canal. The size and the limits of the riprap revetment are estimated for
the proposed bridges over C-9 Canal. Please refer to Section 6 and Appendix C for details.

The Snake Creek Canal (C-9 Canal) is a controlled canal owned and maintained by the South
Florida Water Management District (SFWMD). The purpose of the C-9 Canal is to provide flood
protection and drainage for the C-9 Basin, to supply irrigation and municipal water for the basin
and to maintain a groundwater table elevation that will prevent saltwater intrusion into the local
groundwater. The 1-95 bridges over the C-9 Canal are located between control structures S-29
and S-30, which are both gated spillways (See Appendix A for the control structure locations).

The peak flood of record on C-9 Canal is a 50-year flood magnitude, and it occurred on April 2,
2000, with a peak flowrate of 3,616 cfs (derived from recorded Station S-29 flowrate from 1985
till date). This is the largest flood of record indicated in the past 38 years of gage readings (see
Appendix A).

1.4 Floodplains

The C-9 Canal is not a regulated floodway and no other regulatory floodway exists within the
project limits. FEMA has defined the areas directly downstream and upstream of the 1-95 Bridges
as Zone AE with a base flood elevation of 6.5 feet (NAVD 88). The FEMA Flood Insurance Rate
Map for the project area have been included in Appendix A.

1.5 Rules and Regulations

Since the C-9 Canal is a controlled canal owned and maintained by SFWMD, the design and the
construction of the proposed 1-95 bridge will be coordinated with SFWMD. The documentation
contained within this report shows that the proposed design meets current FDOT criteria, as well
as SFWMD canal crossing criteria.

Prepared for: FLORIDA DEPARTMENT OF TRANSPORTATION DISTRICT VI AECOM



BRIDGE HYDRAULICS REPORT
Project number: FPID: 414964-1-22-01

g A=)
SEWI2 2R als 38

Rt i

EEAYMILE MERE

r
. (™
- .- e
-

P Hollywood =
BRidgelRarms 2SS
g B )

A
A R A
'_','s_ull SEITEN 5 5
el e 1 s @

oAy PUZ 3N

ae
ME.138th 5t
Lkt

” i

= b
NE<18TthiTar

4
i

=
m
&
r
g

rd

m
=
Er
.
=
@

aAY. Flllz_:-'l,N

ME1dth A v

x
m
o
Sy
=
s

e Miam; e:.:ﬂE"‘fE
I -
E “inE 16_'2n:l-|5_'-
MET1B1s1 5tE
MNE1B0LHIS!
MEi78th St
NETATBIRISY

~ Ay HIPL AN

ME 1 TELhS!
1 NE-17Tth 51

- - .

NE-|Ti(I1‘51:

aaw 18 LiaN

1.3M b SR T
= e i RT3
__'ﬂ' m_ - q 1ard, St

Figure 1. Bridge Location Map
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2. Hydrologic Analysis

2.1 Drainage Basin

This bridge replacement project is located within the C-9 Basin. The drainage basin has a
drainage area of approximately 98 square miles, and it can be divided into two sub-basins, which
are C-9 East Basin and C-9 West Basin. The SFWMD Basin Map for the sub-basins is provided
in Appendix A. The C-9 Canal drains into Dumbfoundling Bay approximately 3 miles downstream
of the proposed 1-95 Bridge over C-9 Canal project location. The land use for the C-9 Basin is
mostly developed urban area. As stated in Section 1.3, the 1-95 bridge over the C-9 Canal is
located between two control structures. S-29 is a gated spillway located downstream of the project
just east of US 1. A headwater stage of 2.0 feet is maintained at S-29. S-30 is located upstream
of the project, which is a gated spillway located west of US 27.

2.2 Peak Flow and Design Frequency

The guidelines set forth in Section 4.3.1 of the FDOT Drainage Manual dated January 2023 were
used to determine the design storm for this analysis. According to the manual, the 1-95 over C-9
Canal Bridges are on the mainline interstate roadway, so the 50-year storm event is to be used
as the design frequency storm. According to Section 4.9.2.2 in the FDOT Drainage Manual, the
scour evaluation at the proposed bridge location would be using 100-year storm, and the scour
design check flood frequency is using 500-year storm.

Based on the information provided in the SFWMD Permit No. 85-00070-S (dated May 2, 2012)
documentation (see Appendix B) for the existing 1-95 bridges across C-9 Canal, the flow data
used in the original Hydrologic Engineering Center’s River Analysis System (HEC-RAS) hydraulic
model for the 1-95 crossing were listed below in Table 1.

FEMA recently did a preliminary report for revising the Flood Insurance study (12086CV001B,
002B and 008B) dated February 25, 2021, and the flowrates for the 50-year, 100-year and 500-
year storm have also been summarized in Table 1 for comparison with the SFWMD Permit No.
85-00070-S in 2012. It can be observed that the FEMA flowrates for 50-year and 100-year storm
are higher than the BHR reported ones in 2012, and the 500-year storm flowrate is lower than the
original reported one.

Table 1. Flowrates at the I-95 Bridges
SFWMD Permit 85- FEMA (1 95 EXPY &SR 9)

00070-S Flowrate (cfs) Flowrate (cfs)
50-yr FDOT design storm 2972 3849
100-yr 3395 4117
250-yr 4200 N/A
500-yr 5777 4769
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3. Hydraulic Analysis

3.1 General Hydraulics Information

Due to the limit information available at the current PD&E stage of this bridge replacement project,
the HEC-RAS hydraulic model for the 1-95 bridge over C-9 canal in SFWMD Permit No. 85-00070-
S was used for evaluating the water surface profiles for the 50-, 100- and 500-year storm events
(See Appendix B for the original printout of the HEC-RAS model). Based on the new FEMA
preliminary report for revising the Flood Insurance study as shown in Table 1, the water surface
elevation can be interpolated from the available data derived from the SFWMD permit in 2012.
No HEC-RAS water surface profile analysis was performed for the proposed conditions.

3.2 Model Calibration and Results

The correlation of water surface elevations with flowrates obtained from the 2012 HEC-RAS
model at the location of the 1-95 Bridges over C-9 Canal (inside bridge cross section 515+06.02
upstream in the model) were used for developing a regression line. A linear relationship between
the flowrate and the water surface elevation was established, and the coefficient of determination
(R?) is 0.994, which indicates that the linear model can perfectly predict the outcome (Figure 2).
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Figure 2. Linear Regression Relationship between Flowrates and Bridge Stage

The water surface elevations calculated by the above regression method have been summarized
in Table 2 below. Since the FEMA peak discharge flowrates for 50-year and 100-year are higher
than the SFWMD 2012 data, this water surface elevation is higher compared with SFWMD,
though lower compared with the FEMA report.. However, for the 500-year peak discharge, the
flow rate is smaller than the SFWMD permit data, and the water surface elevation is calculated
lower than the original one reported in the SFWMD Permit. The preliminary results from the FEMA
revised flood insurance study are also listed in Table 2 for comparison. The differences of the
water surface elevations derive from different hydraulics models and hypotheses these two
studies were using. It will be further studied once the FEMA XP-SWMM model is available for this
bridge replacement project.
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Table 2. Water Surface Elevation Results at the 1-95 Bridges

SFWMD Permit FEMA 2021 Study
85-00070-S
Peak Stage (in Peak Stage Stage (in
Discharge 2012 |Discharge (Interpolated FEMA
(cfs) BHR) (ft) (cfs) from 2012 BHR) Report) (ft)
(f)
50-yr FDOT 2972 1.82 3849 2.63 5.70
design storm
100-yr 3395 2.26 4117 2.90 6.50
250-yr 4200 3.29 N/A N/A N/A
500-yr 5777 4.72 4769 3.55 7.70

According to the SFWMD requirements, a minimum vertical clearance of 2 feet above the Design
Water Surface Elevation (determined from the 50 yr Design Storm) or 6 feet above the Optimum
Water Surface Elevation (= Normal High Water Elevation), whichever produces the higher
elevation, should be maintained at the 1-95 Bridge Crossing over the C-9 Canal. FDOT requires
that the minimum vertical clearance between the design flood stage and the low member of a
bridge is 2 feet, and 6 feet above the control elevation for regulated/controlled lakes and canals,
which in this case is the same as the Normal High Water Elevation. Vertical clearances for the
existing and proposed 1-95 bridges are calculated and provided in Table 3.

Please note that the low member elevation of the proposed bridge is 16.24 ft at this preliminary
design stage, while the low member elevation of the existing bridge is 6.91 ft. The normal high
water (NHW) elevation at the location of the bridges is set to be at 0.43 ft to be consistent with
the SFWMD 2012 Permit. To be conservative, the new NHW elevation (last column in Table 3) for
the C-9 Canal at the location of the bridge is set to be 3.10 ft (10-year storm event as reported in
FEMA Report, see Appendix B for reference). The use of the 10-year storm event NHW Elevation
of 3.10 ft is a conservative estimate when compared to the actual NHW Elevation of 0.43 ft as
presented in the SFWMD 2012 Permit. The use of Elevation 3.10 ft will also bring the design
consistent with the criteria set forth in the FEMA Study. As the clearance shown in Table 3, the
improvements project will meet the above mentioned SFWMD and FDOT clearance requirements
under either condition. A further study is needed when the FEMA hydraulics model is available to
us.

Table 3. Vertical Clearances at the 1-95 Bridges

(LOW MEMBER EL. = 6.91) LOW MEMBER EL, = 16.24) (LOW MEMBER EL. = 16.24
Existing (SFWMD roposed (using Proposed (using FEMA
Permit 85-00070-S) 2012 BHR NHW) Reported 10-yr WSE as NHW)
(ft) (ft) (ft)
Above Normal 6.48 (NHW=0.43) 15.81 (NHW=0.43) 13.14 (NHW=3.10)
High Water (6" min. reqd.) (6 min. reqd.) (6" min. reqd.)
Above 50-year 5.09 (DHW=1.82)° 13.61 (DHW=2.63' 10.54 (DHW=5.707
Design Storm (2" min. reqd.) (2" min. reqd.) (2' min. reqd.)
1 - Taken from 2012 BHR (see Appendix B)
2 - Taken from FEMA Flood Insurance Study (see Appendix A)
3 - Taken from BHRS in 2012 BHR (see Table 2 and Appendix B)
4 - Taken from Linear Regression Relationships (see Figure 2 and Table 2)
5 - Taken from FEMA Flood Insurance Study (see Appendix A)
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4. Channel Excavation

Since the proposed project improvements do not require any alterations to the existing channel
geometry, therefore, no channel excavation is required. The piles supporting the existing 1-95
bridges will be removed from C-9 Canal since the new bridges are proposed without using piles.
The proposed bridges are single span bridges with prestressed beams, and the coordination with
SFWMD will be needed for removing the existing piles. The channel should be returned to its
normal condition after the removal of the piles.

5. Scour Estimation

No electronic version of the floodplain was available at the time of this report. A request to FEMA
will be made to provide an electronic version of the regulatory floodplain model for the benefit of
future design phases. For this phase, scour calculations were made using a pdf copy of the 2012
BHR (see Reference 3).

5.1 General Scour Analysis Information

Scour for both the scour design flood event (100 year storm) and the scour check flood event
(500 year storm) were calculated at the 1-95 Bridges. The scour estimation flood events were
selected based on Table 4.2 in Section 4.9.2.2 in the FDOT Drainage Manual (January 2023).
Typically, the total scour is the sum of the long-term scour, the contraction scour and the pier
scour. However, since the C-9 Canal is a controlled canal that is maintained on a regular basis
and the channel cross sections do not indicate the presence of long-term scour, general scour
was not considered as part of this analysis.

5.2 Contraction Scour Analysis

The contracted section can be represented as the downstream end of the bridge where the flow
is still contracted. The main channel section is considered to be about one bridge length upstream
where the flow is uniform and not influenced by the bridge contraction. Both of the existing 1-95
bridges have a length of 132 feet. The stream cross-sections at Section 516+91.44 and Bridge
Section 515+06.02 are, therefore, taken as the normal and contracted sections respectively.

The abutments are located at the edge of the main channel indicating a flow condition similar to
Case 1b in HEC-18 Figure 6.2.

Due to the increase of the 100-year peak discharge recently reported by FEMA preliminary flood
insurance report as shown in Table 1, the 250-year peak discharge used in the HEC-RAS model
of the original 2012 BHR was used for the new scour computation of the 100-year storm event in
this report. The FEMA 500-year peak discharge is less than the original 2012 HEC-RAS model,
to be conservative, the larger flowrate of 5,777 cfs is used in this report for the contraction scour
analysis for the scour design check flood frequency of 500-year storm, which is required by FDOT.

Due to the lack of geotechnical investigation for the project at this stage of design, the soil particle
D-50 value utilized in the scour calculations at the 1-95 Bridges is 0.25 mm. The grain size
distribution curves are provided in Appendix B, which were investigated in the 2012 BHR for the
bridge widening project. The soil boring information and laboratory test will be necessary for the
final design phase of this project.
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BRIDGE HYDRAULICS REPORT DRAFT
Project number: FPID: 414964-1-22-01

The next step is to determine if the contraction scour is clear-water scour or live-bed scour. To
determine if the flow upstream of the bridge is transporting bed material, calculate the critical
velocity for beginning of motion Vc of the Dsy size of the bed material being considered for
movement and compare it with the mean velocity V of the flow in the main channel area upstream
of the bridge opening. If the critical velocity of the bed material is larger than the mean velocity
(Vc > V), then clear-water contraction scour will exist. If the critical velocity is less than the mean
velocity (Vc < V), then live-bed contraction scour will exist. The following equation is used to
calculate Vc:

Ve = K, y/eDp1/3 Equation 6.1 HEC-18 Manual

Where, Vc = Critical velocity above which bed material of size D and smaller will be transported,
feet/s

y = Average depth of flow upstream of the bridge, feet
D = Particle size for Vc, feet
Dso = Particle size in a mixture of which 50 percent are smaller, feet

Ku = 11.17 English units

The calculated results indicate that the live-bed contraction scour exists in the main channel
(Table 4). Therefore, the modified version of Laursen’s equation (1960) for live-bed scour
(Equation 6.2 of HEC-18) is used to predict the depth of scour in the main channel section.

Table 4. Contraction Scour Conditions for 100- and 500-Year Storm Events

100-Year 500-Year
Avg. Velocity (V) (ft/s) 1.97 2.35
Ku (English Units) 11.17 11.17
Avg depth of flow upstream 16.64 18.18
of bridge (y) (ft)
Particle size for Vc (ft) 0.00082 0.00082
Critical Velocity (Vc) (ft/s) Eq 1.67 1.70
5.1, HEC-18
Contraction Scour Condition Vc<V, Live-Bed Scour Vc<V, Live-Bed Scour

Based on the results show in Table 4, it has been determined that the contraction scour for the
main channel will be live-bed scour. The fall velocity for bed material with a particle size of 0.25
mm is around 0.035 m/sec or 0.115 ft/sec (main channel), based on Figure 6.8, HEC-18 (as shown
in Figure 3).
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Figure 3. Particle Fall Velocities (Figure 6.8, HEC-18 Manual)

The HEC-RAS analysis carried out for the 250-year (used for 100-year storm event here) and
500-year storm events gives average depths in the upstream main channel and the average

energy slopes between the approach section and bridge section. Table 5 below summarizes the
determination of k1.

Table 5. Determination of k1 Factor for the Main Channel

Storm Energy |Average Depth Shear Fall Velocity |[Ratio —Shear | ki | Sediment Movement
Slope (y1) (ft) Velocity (ft/s) (ft/s) / Fall Velocity
(ft/s)
100-Year | 0.000104 16.64 0.24 0.115 2.06 0.69 |Mostly suspended bed
material discharge
500-Year | 0.000135 18.18 0.28 0.115 2.45 0.69 |Mostly suspended bed
material discharge

The modified version of Laursen’s equation for live-bed scour (Equation 6.2 of HEC-18) is used
to predict the depth of scour in a contracted section. Laursen’s equation for estimating scour in a
contracted section in a rectangular channel can be expressed as follows:

yolyr = (Q2/Q1)%7 (W1/Wp)K: Equation 6.2 HEC-18 Manual
ys = Average contraction scour depth =y> -V,
where,
y1, Y2 = Average Flow depths in the upstream main channel and the contracted section
Yo = Existing depth in the contracted section before scour
Q1, Q2 = Flows in the upstream main channel and the contracted section
Wi, W, = Bottom widths of the upstream main channel and the contracted section

ki = exponent related to sediment transport.
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This is a comparative equation, which balances the rates of sediment transport at the un-
contracted and contracted sections. The contraction scour is computed for the main channel
areas, and the results are summarized in Table 6.

Table 6. Live-Bed Contraction Scour Results

100-Year 500-Year
Average depth in upstream main channel (y1) (ft) 16.64 18.18

Flow in the upstream channel transporting sediment (Q.) (ft%/s) 4200.00 5777.00
Flow in the contracted channel (Qy) (ft*/s) 4200.00 5777.00

Width of the upstream main channel that is transporting bed

material (W1) (ft 190 209
Width of the main channel in the contracted section (W-) (ft) 104 127
Exponent K 0.69 0.69

Average depth in the contracted section (y2) (ft) — Eq 6.2, HEC-18 25.21 25.65
WSEL 3.37 4.85

Average Bed Elevation -13.99 -13.99

Existing depth in the contracted section before scour (yo)(ft) 17.36 18.84
Average contraction scour depth (ys) (ft) =y. - yo— Eq. 6.3, HEC-18 7.85 6.81

As seen in Table 6, scour was computed for both the scour design flood event (100-year storm)
and the scour check flood event (500-year storm). These represent the total scour depths for the
proposed 1-95 bridge location, since there is no long-term scour in the C-9 Canal. When
comparing the average contraction scour depth results, the 500-year scour depth is lower than
the 100-year scour depth. In this case, with not particularly high scour calculated, the higher water
depth of the 500-year storm event actually keeps the contraction scour down.

Pressure flow scour will not be considered in this study since it only applies to conditions involving
a submerged bridge superstructure. For the current analysis, pressure flow conditions are not
presented under the 100-year and 500-year storm events, so this scour situation is not presented
in this study.

Since the existing bridge piers will be removed under the proposed condition, there is no need for
the scour analysis for the piers. The existing bridge abutments are protected with riprap. The
proposed bridge abutment area will also be protected with riprap. Therefore, abutment scour was
not computed in this report.

Prepared for: FLORIDA DEPARTMENT OF TRANSPORTATION DISTRICT VI AECOM
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6. Countermeasures

Riprap was sized using HEC-23 methodology for an abutment scour protection countermeasure
for 100-yr storm event. See Table 7 for a summary table and Appendix C for detailed
computations.

_ Kk |v?
Dso = 55 |5y Eq. 14.1 HEC-23 Manual

Dso = median stone diameter, (ft)

V = characteristic average velocity in the contracted section (fps)

Ss = specific gravity of rock riprap

g = gravitational acceleration (32.2 ft/s?)

y = depth of flow in the contracted bridge opening, (ft)

K = 0.89 for Spill-through abutment.

Table 7. Riprap Sizing for Abutment Scour Protection

Left and Right Abutment

Channel Flow (cfs) 4200

Flow Area in the channel (sf) 1619.18

Depth of flow in the contracted 17.74

bridge opening (ft)

V (ft/s) 3.48

FR 0.15

Dso (ft) 0.26

Appendix C provides the design of riprap countermeasures proposed for the abutments. The
following gives a summary:

Provide Rubble Riprap Dso = 0.5 foot (6 inches) based on FDOT Standard Sizes.

The apron at the toe of the abutment should extend along the entire length of the toe of
extended abutments.

The apron should extend from the toe of the abutment into the bridge waterway at a distance
equal to twice the flow depth (2 x flow depth=34.6 feet) or 25 feet, whichever is less (refer to
Figure 5).

The apron should extend for a minimum length of twice the flow depth (2 x flow depth=34.6
feet) or 25 feet, whichever is greater, beyond the bridge on either side (refer to Figure 5).

Provide Rubble Riprap 2.5 feet thick over filter fabric Type D-2 based on FDOT Standard.

Standard method of placement of riprap is shown in Figures 4 and 5. The detailed computation
can be found in Appendix B.
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Figure 4. Riprap Revetment Details (DG-14 HEC-23)
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Figure 5. Scour Countermeasures at Bridge Abutment (HEC-23 Manual)
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7. Conclusions and Recommendations

As discussed throughout this report, the proposed replacement of the 1-95 Bridges over the C-9
Canal will not adversely impact the bridge clearance along the C-9 Canal and will provide the
FDOT required 2 feet of drift clearance above the 50-year stage. The proposed bridge design is
such that contraction scour will not be an issue due to the riprap countermeasures being
proposed. The abutments through the limits of the proposed replacement will be protected with

riprap.

The South Florida Water Magnement District (SFWMD) C-9 (Snake Creek) Canal is a Central
and Southern Florida (C&SF) federal flood control project, and as such, a U.S. Army Corps of
Engineers (USACE) Section 408 Civil Works Approval is required. In addition to FDOT and
SFWMD criteria, the project will be required to meet USACE criteria consistent with the original
canal design section and data.

As for the limited information available at the current PD&E study stage of the project, a more
detailed bridge hydrologic and hydraulic study will be needed when the design of the bridge is
final, and must include information as required by the FDOT Drainage Manual Section 4.11.2.4
for category 1 and 2 bridges. The FEMA hydraulics model is needed for the designer to evaluate
the effect of the bridge improvement. A more detailed updated geotechnical study in the bridge
replacement area is needed for the scour analysis.
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Appendix A FEMA FIRM Maps and
SFWMD Basin Maps
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Table 9: Summary of Discharges (continued)

Drainage Peak Discharge (cfs)
Area

Flooding (Square 10% Annual 4% Annual 2% Annual 1% Annual 0.2% Annual
Source Location Miles) Chance Chance Chance Chance Chance
Snake Creek | )0y BOWL LAKE | 88.92 3,506 4,241 4743 5,320 6.513
Canal (C-9)
Snake Creek N GLADES DR &
Canal (C-9) NE 167TH ST 88.59 3,533 4127 4,559 5,074 6,043
Snake Creek NE 168TH ST & S
Canal (C-9) GLADES DR 87.28 3,528 4118 4,549 5,061 6,022
Snake Creek | \v SHIRE POND 85.09 3,419 3,953 4343 4779 5,732
Canal (C-9)
Snake Creek NE 15TH AVE & NE
Canal (C-9) 171ST ST 85.09 3,419 3,953 4,343 4779 5,732
Snake Creek NE 176TH TER & S
Canal (C-9) GLADES DR 84.88 3,417 3,951 4,340 4775 5,725
Snake Creek | p|ckwICK LAKE 82.14 3,365 3,858 4,200 4,572 5,442
Canal (C-9)
Snake Creek NE 185TH ST & SR
Canal (C-9) 860 82.02 3,363 3,856 4,196 4 567 5,435
Snake Creek |\ eqr | AKE 81.75 3171 3,589 3,849 4117 4769

m&(&)w NN OO N Y O Y Y Y Y Y Y Y Y O Y Y O Y Y O O Y I Y O O Y Y Y O Y O O OO Y OO OO Y OO Y Y Y Y YOO YO Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y
Snake Creek | | 95 Expy g SR 9 81.75 3,171 3,589 3,849 4,117 4,769
Canal (C-9)

M/W\Jé\AAMA AAAAAAAAAAAAIANIAN AN NI AAAMNAAAAAAAAINAAAAAAAAAAAANAAAAAAANANAANAANN
Snake Creek | o AMPION LAKES |  78.48 3,169 3.587 3.845 4.109 4762
Canal (C-9)

Snake Creek SIERRA DR & NE

Canal (C-9) 3RD AVE 76.44 2,935 3,330 3,580 3,852 4,543
Snake Creek EAST ANDOVER

Canal (C-9) CANAL 75.65 2,925 3,319 3,561 3,797 4,259
Snake Creek NE 199TH ST &

Canal (C-9) IVES DAIRY RD 75.48 2,925 3,318 3,560 3,795 4,255
Snake Creek | NW2ND AVE& SR | 74 59 2,727 2.975 3,136 3,313 3,515
Canal (C-9) 7

50
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Appendix A: XP-SWMM Node Location Elevations (continued)

Elevations (feet NAVD88)

| 0% Al | 2% Annal | 1% Annual | 2% Annual
Fleatlig) SauEs Neel5 1D éﬁgﬁi Chance Chance Chance Chance
Snake Creek Canal, C-9 BOE-12E 4.2 5.2 6.0 6.6 8.2
Snake Creek Canal, C-9 BOE-13AE 4.1 5.2 6.0 6.6 8.2
Snake Creek Canal, C-9 BOE-16E 3.6 4.8 5.9 6.6 8.2
Snake Creek Canal, C-9 BOE-16W 3.7 4.9 5.9 6.6 8.2
Snake Creek Canal, C-9 BOE-17S 3.5 4.7 5.8 6.6 8.2
 Stake Qreak Ganal-Ged -~ ~BREABN 32 b B8 8 L8
‘S‘n‘alfe‘ Q[efelf ‘C‘apa‘l,‘(‘)-‘g‘ R !39[5-188 3.1(NHY 4.4 5.7 6.5 7.7 v?
Snake Creek Canal, C-9 BYE-19S-1 3.0 43 57 | 65 | 1 76 |
Snake Creek Canal, C-9 BOE-19S-2 3.1 4.3 5.7 6.5 7.7
Snake Creek Canal, C-9 BOE-20AN * * * * *
Snake Creek Canal, C-9 BOE-20AS * * * * *
Snake Creek Canal, C-9 B9E-20S * * * * *
Snake Creek Canal, C-9 BOE-21AS * * * * *
Snake Creek Canal, C-9 BO9E-21BN * * * * *
Snake Creek Canal, C-9 BOE-21BS * * * * *
Snake Creek Canal, C-9 B9E-21S 3.0 4.2 5.7 6.5 7.6
Snake Creek Canal, C-9 BOE-23E * * * * *
Snake Creek Canal, C-9 BOE-24E * * * * *
Snake Creek Canal, C-9 BOE-25E * * * * *
Snake Creek Canal, C-9 BOE-26AE * * * * *
Snake Creek Canal, C-9 BOE-26E * * * * *
Snake Creek Canal, C-9 B9E-6DS 44 5.4 6.1 6.6 8.3
Snake Creek Canal, C-9 BOE-7E 4.7 5.5 6.1 6.6 8.3
Snake Creek Canal, C-9 BC_S29 H(t) * * * * *
Snake Creek Canal, C-9 BC_S29_Q(t) * * * * *
Snake Creek Canal, C-9 BC_S29E * * * * *
Snake Creek Canal, C-9 BC_S29H * * * * *
Snake Creek Canal, C-9 BN9000 * * * * *
Snake Creek Canal, C-9 BN9001 6.8 7.0 71 7.0 7.0
Snake Creek Canal, C-9 BN9002 6.8 7.0 7.1 7.0 7.0
Snake Creek Canal, C-9 BN9124 4.7 5.2 5.6 5.8 8.4
Snake Creek Canal, C-9 BN9125 4.7 5.2 5.6 5.8 8.4
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BRIDGE HYDRAULICS REPORT DRAFT
Project number: FPID: 414964-1-22-01

Appendix B Excerpts from 2012 Bridge
Hydraulics Report of I-95 Bridges over
Snake Creek (C-9) Canal

Prepared for: FLORIDA DEPARTMENT OF TRANSPORTATION DISTRICT VI AECOM
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Garcia, Juan
Typewriter
(EXISTING BRIDGE)

Garcia, Juan
Oval


HEC-RAS EXISTING
CONDITIONS MODEL


Garcia, Juan
Text Box
EXISTING


X:\P\41454715201

T

1,020 1,360
Feet

1-95 (SR 9) from Golden
Glades Interchange to South of
Broward Blvd Park and Ride

AEP: 106-0905-101
FPID: 422796-1-52-01 & 422796-2-52-01
Broward & Miami-Dade County, Florida

IMPROVING YOUR WORLD
Roynoids, Smith and Hills, Inc

Reynolds, Smith, & Hills, Inc.
3125 West Commercial Blvd, Suite 103
Ft. Lauderdale, Florida 33309
www.rsandh.com

BASELINE FOR
C-9 CANAL

HEC-RAS CROSS SECTIONS
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HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 Second Street
Davis, California

X X XXXXXX XXXX XXXX XX

X X X X X X X X X
X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX
X X X X X X X X
X X X X X X X X X
X X XXXXXX XXXX X X X X

PROJECT DATA

Project Title: Snake Creek

Project File : SnakeCreek.prj

Run Date and Time: 2/2/2012 11:33:55 AM

Project in English units

PLAN DATA

Plan Title: Proposed

Plan File : w:\Water_Resources\I-95 Express Lanes Design Build\HEC RAS\SnakeCreek.p03

Geometry Title: Proposed

Geometry File : w:\Water_Resources\I-95 Express Lanes Design Build\HEC RAS\SnakeCreek.g03

Flow Title : Snake Creek

Flow File : w:\Water_Resources\I-95 Express Lanes Design Build\HEC RAS\SnakeCreek.f01

Plan Summary Information:

Number of: Cross Sections = 9 Multiple Openings =
Culverts = 0 Inline Structures =
Bridges = 2 Lateral Structures =

Computational Information

Water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow

FLOW DATA

Flow Title: Snake Creek

Flow File : w:\Water_Resources\I-95 Express Lanes Design Build\HEC RAS\SnakeCreek.f01

Flow Data (cfs)

River Reach RS 50 yr
Snake Creek C9 Canal 53304.14 2972

(=N

100 yr
3395

250 yr
4200

500 yr
5777



Boundary Condition
River
Snake Creek
Snake Creek

Snake Creek
Snake Creek

GEOMETRY DATA

Geometry Title: Pr
Geometry File

CROSS SECTION
RIVER: Snake Creek
REACH: C9 Canal

INPUT
Description:

Station Elevation
Sta Elev
0 7.5
17.52 6.53
33.54 6.51
48.63 6.35
74.27 5.86
97.51 5.86
119.78 7.25
133.81 5.16
162.69 3.99
186.7 3.94
211.81 4.34
237.12 5.72
259.7 6.1
279 5.82
301.39 6.45
325.32 6.12
340.82 6.82
362.81 5.49
383.27 5.55
404.19 5.99
424.66 5.54
447.62 6.08
475.16 6.15
490.97 5.58
506.43 5.79
525.8 5.82
552.7 6.56
581.08 7.06
605.26 6.73
625.26 5.39
648.14 5.6
674.88 6.91
694.69 8.07
719.04 6.72
737.25 5.55
759.12 5.01
777.11 4.78
798.89 4.46
821.49 5.33
842 .47 5.55
860.81 5.57
908.47 4.36
928.28 4.13
1.

956.79

s
Reach

C9 Canal
C9 Canal
C9 Canal
C9 Canal

oposed

Data
Sta
1.25
20.25
34.66
50.67
80.41
102.03
122.6
137.86
171.13
191.46
217.44
241.22
262.19
289.4
307.29
330.63
345.73
366.71
388.47
404.77
430.47
453.32
476.59
494.76
509.67
532.88
558.83
584.07
607.45
630.87
657.52
679.31
696.48
723.15
739.37
763.18
782.11
802.61
822.99
845.15
871.79
914.15
933.52
961.65

RO ON
—
[\N]

Q1O -

oo o G
-
2]

R RROIONNGTOO O
=]
w

Profile

50 yr
100 yr
250 yr
500 yr

RS: 53304.14

849.26

941.1
965.11

ok, OOOOGIOIOO®

PWhRWOOR R ARGIONNOUGOOONGTIOIGTOOOGIOIOIOIOO GO

729.9

751.4
771.98
793.79
814.92
830.78
851.19
886.92
922.77
946.19

(<2 =PI N ) |

oo oo

oNNOoOGOOaNO GO

N Wwaaoa e O,

Upstr

eam

HWWOR AR RARUIOINNOOUUONOUIUUIOUUOASOOOOOUGERWON

Downstream
Known WS = 1.53
Known WS = 1.98
Known WS = 3.01
Known WS = 4.44

: w:\Water_Resources\I-95 Express Lanes Design Build\HEC RAS\SnakeCreek.g03



988.25 .58 1016.35 .2
1038.24 2.91 1040.85 4.23
1057.62 7.51 1061.91 8.42
1071.96 8.67 1077.68 9.18
1101.74 6.66 1105.12 5.5
1120.68 5.05 1125.93 5.24
1154.64 6.28 1159.81 6.1
1180.12 7.19 1183.08 7.01

1195.2 8.04 1200.13 7.98
1220.79 8.79 1224.17 8.51
1249.06 9.01 1251.69 8.82
1265.06 7.69 1266.3 7.81
1285.84 8.44 1289.27 7.98
1307.89 7.48 1321.42 6.16
1351.76 6.34 1358.92 6.1
1377.66 5.65 1383.29 5.2

1407 4.19 1411.32 3.91
1425.58 2.75 1428.53 -.13
1599.34 1.75 1602.15 4.49
1612.99 4.54 1616.72 4.5
1634.47 3.9 1638.27 3.42
1673 .46 3.65 1677.59 3.96
1691.23 4.11 1694.29 4.38
1714.64 4.61 1715.78 4.77

1744.8 5.2 1756.87 5.18
1809.32 4.57 1814.06 4
1831.49 3.75 1834.95 3.54
1858.24 3.77 1862.13 3.76
1883.75 4.49 1887.77 4.71
2104.38 4.77 2110.33 4.6
2130.08 4.58 2133.62 4.64
2154.38 3.96 2156.13 4.13
2197.56 4.12 2204.16 4.16

2217.3 4.55 2225.72 4.3
2257.23 3.69 2270.83 3.85

2331.4 3.65 2338.83 3.86
2359.82 3.12 2378.12 2.94
2400.83 3.96 2405.42 3.91
2430.33 4.18 2441.65 4.23
2460.39 4.02 2465.99 3.91

2485.3 4 2489.85 4.21
2532.24 4.16 2666.04 4.84
2704.28 5.16 2711.97 5.26
2727.24 5.05 2735.4 5.07
2762.26 4.4 2770.85 4.66
2788.73 4.68 2795.92 4.26
2816.25 4.42 2820.1 4.58
2841.37 4.9 2844.25 4.51
2866.45 3.66 2871.58 3.84
2892.18 4.61 2895.43 4.29

2917.5 3.95 2924.3 3.98
2937.86 3.67 2987.79 4.5

Manning's n Values num=
Sta n Val Sta n Val
0 .11 1419.38 .03

Bank Sta: Left Right

1027 .47
1047.26
1064 .04
1082.12
1109.64
1135.81
1165.31
1185.64
1203.98
1233
1255.64
1268.99
1294.91
1325.54
1368.1
1386.66
1413.85
1469.79
1604 .31
1620.05
1646.03
1681.21
1697.94
1728.82
1783.71
1817.5
1838.58
1866.01
1890.51
2114.52
2144.09
2166.08
2207.74
2236.17
2299.63
2340.91
2384 .86
2412.5
2446 .15
2469 .84
2496 .57
2678.55
2715.88
2739.05
2773.75
2799.5
2823.94
2852.61
2878.37
2899.68
2927 .48
2994 .37

3
Sta
1604 .31
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n Val
.11

Lengths: Left Channel

1419.38 1604.31 1010 988.74
Ineffective Flow num=
Sta L Sta R Elev Permanent
0 1383 11.71 F
1608 3039.47 11.71 F
Blocked Obstructions num= 4
Sta L Sta R Elev Sta L Sta R Elev
1710 1810 12 1890 2105 12
2936 3039.47 12

CROSS SECTION

1029.57
1051.82
1065.83
1092.49
1112.05
1137.78
1168.39
1188.53
1205.37
1241.62
1258.63
1274.82
1300.64
1333.52
1373.8
1392.72
1419.38
1569.79
1608.11
1625.28
1653.38
1683.32
1704.76
1735.21
1795.76
1822.87
1845.63
1869.96
1933.88
2122 .48
2147.66
2168.38
2211.4
2245 .51
2303 .22
2348.66
2389.78
2416.81
2448 .33
2477 .28
2504 .84
2698.58
2718.82
2750.77
2777.56
2804 .69
2827.71
2860.53
2885.43
2906 .82
2931.12
2995.97

Right
800

Sta L
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1035.28
1054.93
1069
1096.3
1116.84
1151.16
1176.08
1191.49
1215.1
1245.58
1260.79
1284.33
1304.69
1340.29
1375.39
1402.08
1422.79
1596.55
1611.6
1629.9
1667.08
1686.56
1709.85
1738.74
1800.01
1824 .47
1852.73
1876 .06
2102.17
2126.21
2151.27
2182.25
2214.68
2247 .44
2328.76
2350.2
2397 .47
2428 .54
2451.78
2481.13
2517.06
2701.89
2723
2758 .42
2785.2
2808.58
2835.02
2862.68
2888.73
2912 .57
2937.06
3039.47

Coeff Contr.

Sta R
2705

.3

Elev
12
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RIVER: Snake Creek

REACH: C9 Canal

INPUT

Description:

Station Elevation Data

Sta

0

6.49
12.48
23.2
32.56
40.84
53.83
63.67
72.11
83.03
90.8
100.47
109.08
119.58
126.64
137.63
148.75
156.06
165.14
180.38
192.51
203.63
218.39
228.13
238.7
257.92
271.04
280.49
289.38
298.32
313.64
335.51
342.55
353.67
377.57
481.36
545.51
552.2
565.97
583.81
594.78
602.58
612.05
627.41
641.61
651.86
658.14
669.9
681.27
697.99
712.18
718.06
738.76
750.52
760.94
837.85
848.18
886.3
899.08
913.39
922.91
934.3
953.86
969.33

Elev
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Sta
.91

314.2

595.4

652 .46

673.6
685.79
700.75
713.17
718.66

741.1
751.57

762 .4
840.74
850.32
887.92
903.06
915.09
928.33

935.6
960.15
972.53
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978.96 5.99 980.79 5.95 985.45 6.43
997.29 7.83 997.92 7.86 1000.95 7.76
1026.16 4.92 1028.35 4.74 1035.59 4.77
1045.07 4.46 1051.98 4.6 1055.42 4.06
1097.54 6.98 1101.84 7.47 1103.72 7.32
1127.82 5.69 1130.71 5.31 1132.33 5.13
1140.27 4.19 1144.21 3.76 1145.23 3.68
1153.29 3.54 1159.37 3.48 1160.89 3.41
1171.14 2.19 1172.88 1.48 1173.33 .93
1182.12 -.93 1183.8 -1.43 1198.8 -5.1
1207.89 -8.4 1209.45 -8.72 1211.52 -9.62
1218.67 -10.7 1220.18 -10.74 1221.63 -11.07
1228.41 -11.21 1230.27 -11.34 1231.62 -11.6
1236.49 -12.6 1238.14 -12.78 1239.56 -12.78
1245.21 -12.89 1247.3 -12.95 1249.32 -12.85
1255.73 -12.5 1257.47 -12.65 1259.55 -12.7
1264.49 -13.15 1269.01 -13.14 1270.84 -13.04
1276.33 -12.68 1278.26 -12.35 1279.93 -12.19
1286.75 -12.05 1288.39 -12.15 1290.76 -12.11
1296.52 -11.82 1298.18 -11.53 1300.5 -11.27
1310.8 -9.99 1312.48 -9.77 1314.14 -8.97
1325.45 -7.12 1328.21 -5.83 1333.66 -4.18
1338.2 -1.83 1344.03 .88 1344.98 .89
1347.97 3.56 1349.4 3.88 1351.82 4.4
1356 .87 4.42 1358.25 4.85 1359.54 4.78
1367.59 4.32 1368.09 4.37 1370.99 4.18
1375.25 3.88 1376.31 3.93 1379.1 3.87
1388.62 3.46 1389.48 3.37 1390.52 3.37
1397.73 3.04 1398.35 3.08 1401.91 3
1407 .44 3.09 1408.32 3.11 1410.62 3.07
1418.14 3.16 1422.07 3.21 1426.27 3.37
1430.36 3.6 1432.51 3.44 1435.04 3.79
1439.18 3.78 1440.53 3.82 1442.16 3.99
1447.19 3.96 1449.25 3.98 1450.21 3.96
1459.55 3.93 1460.49 4 1461.51 4.19
1468.48 6.09 1471.52 7.15 1472.27 7.35
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .11 1140.27 .03 1349.4 .11
Bank Sta: Left Right Lengths: Left Channel
1140.27 1349.4 630 526.3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1132 11.71 T
1358 1477.1 11.71 F
CROSS SECTION
RIVER: Snake Creek
REACH: C9 Canal RS: 51789.10
INPUT
Description: Upstream of Railroad Bridge
Station Elevation Data num= 424
Sta Elev Sta Elev Sta Elev
0 7.24 3.96 6.67 6.58 6.26
21.23 5.4 32.58 5.53 35.8 5.41
39.32 5.45 58.85 5.49 75.7 5.65
102.41 5.98 104.28 5.79 109.19 6.18
138.71 5.88 140.87 5.85 142.51 6.03
146.16 5.26 147 5.09 147.65 5.04
160.26 4.19 162.75 4.53 168.85 4.47
191.95 4.91 197.19 4.67 197.57 4.75
219.92 4.12 222.88 3.7 226.1 3.96
252.83 3.87 256.28 3.69 259.65 3.08
265.57 4.8 268.24 5.14 286.49 4.25
300.55 4.61 303.65 5.2 311.3 5.81
322.17 3.59 337.94 3.6 339.84 3.77

987.
1013.
1041.
1062.
1105.
1135.

1147.9
1163.
1176.
1203.
1213.
1223.
1233.
1241.
1252.
1261.
1273.
1281.
1292.
1305.
1321.
1336.
1346.
1354.
1361.
1372.
1382.
1393.
1403.
1412.
1428.
1436.
1443.
1453.
1463.
1475.

Right
490

340.5

993.
1023.
1044.
1090.
1110.
1136.
1150.
1167.
1179.
1205.
1215.
1227.
1234.
1243.
1254.
1262.
1274.

1285.2
1294.
1308.
1323.
1337.
1346.
1356.
1364.
1373.
1385.
1395.

1406.6
1415.29
1428.73
1437.92

1444.6
1457.35
1463.79

1477.1

Coeff Contr.
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136.
145.
156.
184.
210.
236.5
260.97
297 .4
316.82
357.72
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358.41
384.08
419.82
438.09
465.24
478.63
495.05
520.26
529.17
534.44
543.03
549.88
555.66
562.97
567.5
572.81
579.33
584.61
590.03
595.03
600.35
604 .52
610.25
616.43
628.68
633.62
652.04
660.44
674.44
682.45
697.49
709.79
721.93
729.25
739.51
749.43
764 .94
779.56
786.8
792.13
798.79
803.9
808.03
812.8
818.26
831.11
836.49
840.67
846.18
854.1
859.9
867.56
876.62
885.08

901.89
912.02
921.79
930.39
939.24
948.15
958.11
967.83
975.38
983.32
991.12
1002
1009.48
1042.26
1053.98
1062.05
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359.62
392.55
422 .34
439.58
467 .27
484 .44
501.39
520.6
530.77
536.08
544 .37
551.25
557.58
563.3
568
574.66
581.36
585.43
591.16
596.13
601.6
605.55
610.71
616.78
629.37
639.59
656.94
660.69
674.88
687 .81
702.33
713.08
722.03
732.19
742 .97
749.85
765.06
779.89
788.18
794 .59
799.14
804.29
808.68
813.99
818.67
832.24
837.34
842.77
847 .57
854.88
861.03
870.19
878.82
886.41
896.05
903.89
912.99
924.04
932.95
940.69
949.15
961.2
968 .37

984.09
993.99
1002 .97
1014.26
1045.31
1055.73
1065.19
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365.11

397.9
423.11
443 .27
468.27
485.73
503.44

524.4
531.44
538.78
545.13
551.76
559.26
564 .83

569.1
575.33
582.05

585.9
592.16
597.28
602 .42
606.64
612.37
622.85
629.89
640.74
657.17
664 .29
678.75

706 .47
717.23
725.93
732.43
743 .32
752.63
770.39
784.19
789.32

795.9
799.84
804.76
809.15
816.23
823.01
832.64
838.05
843 .43
848.35
855.84
862.94
872.95
880.15
888.36
896.51
906.71
914.26
925.09
933.36
942.95
950.56
962.12
970.87
978.89
985.05
995.77
1004.99
1016.96
1047.83
1058.35
1066 .56

oo GihReRRWWWN
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.44
.47
4.9

365.95
408.85
425.65
443.78
469.62
486.74
510.36
526.58
532.72
540.78
546.85
553.08

560.4
565.29
571.03
575.88
582.76

588.1
593.02
597.63
602.81
608.16
612.94
623.94
630.96

643 .4
657 .41
667 .47
681.95
692 .87
706.62
717.34
726.06
735.26
746.18
755.26
770.57
784.33
790.58
797.09
801.23
807.07

811.8
816.98
823.95
833.26
839.55

844.1
851.54
857.11
864.72

873.8
882.32
889.35
898.27
909.61
916.95

927.2
936.68
945.02
952.19
964 .68

971.6
980.19
989.54
997.33
1005.36
1029.23
1050.51
1058.9
1067 .64
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376 .41
414.1
432.21
462.25
476 .62
491.76
514.12
528.2
533.21
541.57
547 .86
554.4
562.57
566.58
571.58
576.86
583.74
589.63
594.38
599.84
603.89
608 .49
614.72
625.36
633.13
650.61
660.21
671.12
682.27
695 .97
708.01
721.83

735.82
746.67
755.64
775.45
785.78
790.88
798.36
802.42
807.61
812.14
817.8
828.87
834.59
840.22
845.08
852.33
857.53
865.84
875.9
883.04
892.26
901.32
911.61
920.02
927.95
937.45
945.91
955.2
966.09
973.96
981.68
989.96
998.76
1005.79
1041.95
1051.54
1059.71
1070.47
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1072.73 6.21 1075.32 6.55 1078.15 7.53 1080.12
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .11 629.89 .03 801.23 11
Bank Sta: Left Right Lengths: Left Channel Right
629.89 801.23 80 97.66 100
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 629 11.71 T
800 1080.12 11.71 T
BRIDGE
RIVER: Snake Creek
REACH: C9 Canal RS: 51737.42
INPUT
Description:
Distance from Upstream XS = 32.19
Deck/Roadway Width = 29.1
Weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 8
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi
0 11.71 614.82 11.71 627.98
627.98 11.71 7.06 797.98 11.71 7.06 797.98
811.14 11.71 1080.12 11.71
Upstream Bridge Cross Section Data
Station Elevation Data num= 424
Sta Elev Sta Elev Sta Elev Sta
0 7.24 3.96 6.67 6.58 6.26 7.36
21.23 5.4 32.58 5.53 35.8 5.41 37.92
39.32 5.45 58.85 5.49 75.7 5.65 84.26
102.41 5.98 104.28 5.79 109.19 6.18 134.24
138.71 5.88 140.87 5.85 142.51 6.03 144.02
146.16 5.26 147 5.09 147.65 5.04 154.23
160.26 4.19 162.75 4.53 168.85 4.47 175.18
191.95 4.91 197.19 4.67 197.57 4.75 198.73
219.92 4.12 222.88 3.7 226.1 3.96 228.03
252.83 3.87 256.28 3.69 259.65 3.08 259.95
265.57 4.8 268.24 5.14 286.49 4.25 290.56
300.55 4.61 303.65 5.2 311.3 5.81 314.37
322.17 3.59 337.94 3.6 339.84 3.77 340.5
358.41 5.55 359.62 5.64 365.11 5.66 365.95
384.08 2.54 392.55 2.37 397.9 2.97 408.85
419.82 3.15 422.34 3.61 423.11 3.51 425.65
438.09 3.88 439.58 3.5 443.27 3.47 443.78
465.24 4.15 467.27 4.1 468.27 4.1 469.62
478.63 3.78 484.44 3.46 485.73 3.34 486.74
495.05 3.46 501.39 3.61 503.44 3.61 510.36
520.26 4.45 520.6 4.56 524.4 4.47 526.58
529.17 4.48 530.77 4.44 531.44 4.41 532.72
534.44 4.41 536.08 4.42 538.78 4.71 540.78
543.03 4.73 544.37 4.76 545.13 4.82 546.85
549.88 5.03 551.25 5.04 551.76 5.07 553.08
555.66 5.22 557.58 5.34 559.26 5.34 560.4
562.97 5.43 563.3 5.46 564.83 5.44 565.29
567.5 5.33 568 5.31 569.1 5.35 571.03
572.81 5.53 574.66 5.49 575.33 5.51 575.88
579.33 5.35 581.36 5.61 582.05 5.61 582.76
584.61 5.45 585.43 5.38 585.9 5.43 588.1
590.03 5.57 591.16 5.47 592.16 5.59 593.02
595.03 5.65 596.13 5.51 597.28 5.48 597.63
600.35 5.41 601.6 5.41 602.42 5.45 602.81
604.52 5.29 605.55 5.47 606.64 5.52 608.16
610.25 5.48 610.71 5.51 612.37 5.58 612.94
616.43 5.07 616.78 4.77 622.85 4.93 623.94

8.41

Coeff Contr.
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Cord Lo Cord

11.71
11.71

BWWWWWwwawa ks WWwks OO
®©
—

QOGO GO
-
n

136.87
145.45
156.89
184.84
210.59
236.5
260.97
297 .4
316.82
357.72
376 .41
414.1
432.21
462.25
476 .62
491.76
514.12
528.2
533.21
541.57
547.86
554.4
562.57
566.58
571.58
576.86
583.74
589.63
594.38
599.84
603.89
608 .49
614.72
625.36

Expan.
.5



628.68 5.08 629.37 5.1 629.89
633.62 4.11 639.59 .76 640.74
652.04 -9.2 656.94 -11.22 657.17
660.44 -12.83 660.69 -12.87 664.29
674.44 -14.01 674.88 -14.04 678.75
682.45 -14.38 687.81 -14.42 688
697.49 -14.28 702.33 -14.8 706.47
709.79 -14.51 713.08 -14.4 717.23
721.93 -14.21 722.03 -14.2 725.93
729.25 -13.57 732.19 -13.32 732.43
739.51 -12.4 742.97 -11.87 743.32
749.43 -10.73 749.85 -10.7 752.63
764 .94 -7.99 765.06 -7.92 770.39
779.56 .87 779.89 .63 784.19

786.8 2.85 788.18 3.03 789.32
792.13 3.21 794.59 3.48 795.9
798.79 3.8 799.14 3.83 799.84

803.9 4.23 804.29 4.22 804.76
808.03 4.14 808.68 4.21 809.15

812.8 4.36 813.99 4.44 816.23
818.26 4.77 818.67 5 823.01
831.11 5.76 832.24 5.84 832.64
836.49 5.54 837.34 5.43 838.05
840.67 5.49 842.77 5.41 843.43
846.18 5.79 847.57 5.88 848.35

854.1 6.11 854.88 6.14 855.84

859.9 6 861.03 5.98 862.94
867.56 5.8 870.19 5.79 872.95
876.62 6.07 878.82 5.56 880.15
885.08 5.88 886.41 6.02 888.36

894 5.91 896.05 6.14 896.51
901.89 6.77 903.89 6.56 906.71
912.02 6.04 912.99 5.98 914.26
921.79 5.23 924.04 5.38 925.09
930.39 5.31 932.95 5.44 933.36
939.24 5.57 940.69 5.44 942.95
948.15 5.31 949.15 5.17 950.56
958.11 4.63 961.2 4.41 962.12
967.83 4.22 968.37 4.21 970.87
975.38 4.4 977 4.53 978.89
983.32 4.58 984.09 4.63 985.05
991.12 4.26 993.99 3.96 995.77

1002 4.5 1002.97 4.45 1004.99
1009.48 4.89 1014.26 4.5 1016.96

1042.26 5.29 1045.31 4.95 1047.83
1053.98 4.62 1055.73 4.44 1058.35
1062.05 4.36 1065.19 4.89 1066.56
1072.73 6.21 1075.32 6.55 1078.15

Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .11  629.89 .03 801.23
Bank Sta: Left Right Coeff Contr.
629.89 801.23 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 629 11.71 T
800 1080.12 11.71 T
Downstream Deck/Roadway Coordinates
num= 8
Sta Hi Cord Lo Cord Sta Hi Cord
0 11.71 614.82 11.71
627.98 11.71 7.06 797.98 11.71
811.14 11.71 1213.2 11.71
Downstream Bridge Cross Section Data
Station Elevation Data num= 487
Sta Elev Sta Elev Sta

0 6.5 .78 6.42 3.78
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Lo Cord

7.06

Elev
6.38

630.96

643 .4
657 .41
667 .47
681.95
692 .87
706.62
717.34
726.06
735.26
746.18
755.26
770.57
784 .33
790.58
797.09
801.23
807.07

811.8
816.98
823.95
833.26
839.55

844.1
851.54
857.11
864.72

873.8
882.32
889.35
898.27
909.61
916.95

927.2
936.68
945.02
952.19
964 .68

971.6
980.19
989.54
997.33
1005.36
1029.23
1050.51
1058.9
1067.64
1080.12

Sta
627.98
797 .98

Sta
4.17
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Hi Cord
11.71
11.71

Elev
6.39

633.13
650.61
660.21
671.12
682.27
695 .97
708.01
721.83

735.82
746 .67
755.64
775.45
785.78
790.88
798.36
802.42
807.61
812.14

817.8
828.87
834.59
840.22
845.08
852.33
857.53
865.84

875.9
883.04
892.26
901.32
911.61
920.02
927.95
937.45
945 .91

955.2
966.09
973.96
981.68
989.96
998.76
1005.79
1041.95
1051.54
1059.71
1070.47

Lo Cord

Sta
6.88
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10.79
20.36
26.64
33.55
43.55

52.9
60.67
75.79
93.19

119.73
135.45
145.23
151.42
161.43
170.05
176.41
185.04
197.02
206.26
214.89
227.77
237.79

254.3
262.32
268.82
278.39
288.56

305.18
314.56
321.55
329.55
336.44
343 .91

366.53
379.49
385.88
393.33
405.78
415.26
425 .37
433.74
462.16
486 .86
496 .46
524.72
539.11
560.64
579.57
608.29
614.17
626.75
635.88
656.41
668 .88
676.26
687.67
696 .62
704.73
715.59
725.86

733.2
744 .69
757.38
769.38
775.55
786.91
788.13
799.16

736.1

800.5
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(2% B4 IS NS NS I

16.52
23.92
29.22
36.9
46.55
56.32
65.81
79.3
98.4
116.72
122.29
139.68
148.33
157.34
165.12
173.77
179.72
189.69
198.84
210.41
222.7
229.81
243.3

802.91

748 .19

783.4
787 .66
796.83
806.23
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809.42 2.92 814.84 2.96 818.94
823.94 3.56 827.14 3.62 829.67
833.85 3.69 836.11 3.78 837.09
864.39 6.98 869.57 7.08 871.11
885.37 6.28 885.86 6.29 887.03
902.07 6.92 905.16 6.9 907.99
915.81 6.69 917.83 6.74 919.08
922.61 6.76 926.8 6.44 928.57
944 .38 6.26 948.27 5.87 950.14
957.41 5.45 972.35 4.72 978.43
986.02 5.37 988.13 5.52 991.98
1008.61 4.8 1011.6 4.91 1013.44
1017.45 4.36 1018.26 4.16 1018.79
1031.52 4.9 1036.81 4.93 1039.58
1047.48 4.82 1051.08 4.63 1063.21
1069.85 4.91 1071.99 4.7 1073.11
1079.05 4.72 1080.43 4.71 1084.77
1094.3 4.81 1098.8 5.75 1099.25
1104.75 5.33 1106.12 5.59 1108.75
1114.95 4.76 1116.27 4.5 1119.22
1126.61 5.16 1127.71 5.07 1129.94
1143.58 6.03 1150.24 6.55 1151.95
1163.51 6.05 1171.68 6.15 1172.06
1179.6 6.12 1188.06 5.26 1189.9
1195.29 6.47 1196.85 6.4 1202.8
1211.59 6.79 1213.2 7.24
Manning's n Values num= 3
Sta n Val Sta n Val Sta
0 .11 629.91 .03 837.75
Bank Sta: Left Right Coeff Contr. Ex|
629.91 837.75 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 629 11.5 T
800 1213.2 11.5 T

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Energy head used in spillway design
Spillway height used in design

Weir crest shape

Number of Piers = 8

Pier Data

Pier Station Upstream= 643.67 Downs
Upstream num= 4
Width Elev Width Elev Width
1.5 -30 1.5 4.06 2.82
Downstream num= 4
Width Elev Width Elev Width
1.5 -30 1.5 4.06 2.82

Pier Data

Pier Station Upstream= 665.67 Downs
Upstream num= 4
Width Elev Width Elev Width
3 -30 3 4.06 6
Downstream num= 4
Width Elev Width Elev Width
3 -30 3 4.06 6

Pier Data
Pier Station Upstream= 687.67 Downs
Upstream num= 4
Width Elev Width Elev Width
1.5 -30 1.5 4.06 2.82

.99 820.74
.78 832.74
.91 837.75
.16 881.26
892.77
.56 911
66 920.99
.42 930.51
.47 953.47
5.9 980.9
5.13 993.34
4.92 1014.66
4.2 1022.12
17 1043.71
.11 1065.73
.69 1074.02
.22 1092.28
.78 1099.89
53 1110
1121.49
83 1135.38
.59 1157.03
.21 1173
.34 1190.37
.41 1209.8
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n Val
.11

pan.
.5

2 horiz.
2 horiz.
.98

Broad Crested

tream= 643.67

Elev Width
4.06 2.82

Elev Width

4.06 2.82

tream= 665.67

Elev Width
4.06 6

Elev Width

4.06 6

tream= 687.67

Elev Width
4.06 2.82
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to 1.0 vertical
to 1.0 vertical

Elev

Elev

Elev

Elev

Elev
9

821.73
833.33
858.29
881.86
898.08
912.3
921.91
933.59
954.72
983.69
997.3
1016.15
1026.73
1044.93
1067.35
1078.54
1092.67
1103.76
1112.11
1126.12
1139.85
1160.82
1177.33
1191.79
1210.98

3.31
3.67
7.12
6.07
6.93

6.72
6.41
5.22

4.89
4.52
4.91
4.78

4.69
4.56
5.38
4.76
5.17
5.77

6.07
5.59
6.9



Downstream num= 4
Width Elev Width Elev Width Elev Width Elev

1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Pier Data
Pier Station Upstream= 703.17 Downstream= 703.17
Upstream num= 4
Width Elev Width Elev Width  Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Pier Data
Pier Station Upstream= 724.17 Downstream= 724.17
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Downstream num= 4
Width Elev Width Elev Width  Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Pier Data
Pier Station Upstream= 739.67 Downstream= 739.67
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Pier Data
Pier Station Upstream= 761.67 Downstream= 761.67
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
3 -30 3 4.06 6 4.06 6 9
Downstream num= 4
Width Elev Width Elev Width  Elev Width Elev
3 -30 3 4.06 6 4.06 6 9
Pier Data
Pier Station Upstream= 783.67 Downstream= 783.67
Upstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Downstream num= 4
Width Elev Width Elev Width Elev Width Elev
1.5 -30 1.5 4.06 2.82 4.06 2.82 9
Number of Bridge Coefficient Sets = 1

Low Flow Methods and Data

Energy

Momentum Cd = 2
Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Only

Additional Bridge Parameters
Add Friction component to Momentum
Do not add Weight component to Momentum
Class B flow critical depth computations use critical depth
inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal RS: 51691.44



INPUT

Description: Downstream of Railroad Bridge

Station Elevation Data

Sta

0
10.47
18.73
25.41
32.43
41.5
50.04
60.35
73.7
84.38
111.59
119.09
135.02
143.75
150.98
161.08
168.84
175.56
181.43
196.4
203.05
213.62
226.71
235.51
252.22
261.08
266.64
276.97
287.49
296.35
302.58
313.96
320.89
328.69
334.21
343.13
350.87
365.13
378.56
385.22
392.47
405.34
413.85
423.13
430.35
458.54
483.6
493.04
516.16
538.32
559.91
578.98
596.32
613.27
622.37
631.55
650.79
665.91
675.83
684.34
693.88
704.23
715.26
722.27
730.28
741.87
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Sta
.78
10.79
20.36
26.64
33.55
43.55
52.9
60.67
75.79
93.19
113
119.73
135.45
145.23
151.42
161.43
170.05
176.41
185.04
197.02
206.26
214.89
227.77
237.79
254.3
262.32
268.82
278.39
288.56

305.18
314.56
321.55
329.55
336.44
343.91

366.53
379.49
385.88
393.33
405.78
415.26
425 .37
433.74
462.16
486 .86
496 .46
524.72
539.11
560.64
579.57
608.29
614.17
626.75
635.88
656.41
668.88
676.26
687.67
696.62
704.73
715.59
725.86

733.2
744 .69

num=
Elev
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Sta

736.1
744 .97
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Sta
4.17
16.52
23.92
29.22
36.9
46.55
56.32
65.81
79.3
98.4
116.72
122.29
139.68
148.33
157.34
165.12
173.77
179.72
189.69
198.84
210.41
222.7
229.81
243.3

747 .89

oNOS

aoooo
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751.12 -11.42 757.38
763.43 -4.65 769.38
774.42 .79 1775.55
784 .45 2.74 1786.91
787.89 5.7 788.13
798.09 2.86 799.16
809.42 2.92 814.84
823.94 3.56 827.14
833.85 3.69 836.11
864.39 6.98 869.57
885.37 6.28 885.86
902.07 6.92 905.16
915.81 6.69 917.83
922.61 6.76 926.8
944 .38 6.26 948.27
957.41 5.45 972.35
986.02 5.37 988.13
1008.61 4.8 1011.6
1017.45 4.36 1018.26
1031.52 4.9 1036.81
1047.48 4.82 1051.08
1069.85 4.91 1071.99
1079.05 4.72 1080.43
1094.3 4.81 1098.8
1104.75 5.33 1106.12
1114.95 4.76 1116.27
1126.61 5.16 1127.71
1143.58 6.03 1150.24
1163.51 6.05 1171.68
1179.6 6.12 1188.06
1195.29 6.47 1196.85
1211.59 6.79 1213.2
Manning's n Values

Sta n Val Sta

0 .11 629.91

Bank Sta: Left Right

629.91
Ineffective Flow
Sta L Sta R

0

629

800 1213.2

CROSS SECTION

837.75
num=
Elev
11.5
11.5

RIVER: Snake Creek
REACH: C9 Canal

INPUT
Description:

Station Elevation Data

Sta

0
26.96
46
66.81
77.27
96.9
122.74
137.98
148.79
158.31
167.07
180.69
193.7
207.13
217.73
230.78
237.2

NDNWWWWWWWWRARWWN & G-

Sta

-8.97 758.04 -8.59
-2.52 771.69 -1.01
.65 775.64 1.48
2.76 786.99 3.85
5.69 788.16 4.99
2.86 800.5 2.87
2.96 818.94 2.99
3.62 829.67 3.78
3.78 837.09 3.91
7.08 871.11 7.16
6.29 887.03 6.18
6.9 907.99 6.56
6.74 919.08 6.66
6.44 928.57 6.42
5.87 950.14 5.47
4.72 978.43 5.9
5.52 991.98 5.13
4.91 1013.44 4.92
4.16 1018.79 4.2
4.93 1039.58 5.17
4.63 1063.21 5.11
4.7 1073.11 4.69
4.71 1084.77 5.22
5.75 1099.25 5.78
5.59 1108.75 5.53
4.5 1119.22 4.36
5.07 1129.94 4.83
6.55 1151.95 6.59
6.15 1172.06 6.21
5.26 1189.9 5.34
6.4 1202.8 6.41
7.24
num= 3
n Val Sta n Val
.03 837.75 .11
Lengths: Left Channel
15 11.39
Permanent
T
T
RS: 51680.05
num= 407
Elev Sta Elev
7.12 10.43 4.99
5.24 35.97 5.41
5.01 49.25 4.67
4.04 72.05 3.94
2.89 80.64 3.34
3.52 98.22 3.55
3.29 125.6 2.97
4.25 142.53 3.68
3.47 155.14 3.37
3.27 162.35 3.14
3.44 173.79 3.56
3.41 183.75 3.36
3.07 202.17 3.15
3.04 211.51 3.14
3.64 224.57 3.9
3.62 234.93 3.65
2.96 247.41 3.78

758.88
773.48
775.85
787.11
788.37
802.91
820.74
832.74
837.75
881.26
892.77

920.99
930.51
953.47
980.9
993 .34
1014.66
1022.12
1043.71
1065.73
1074.02
1092.28
1099.89
1110
1121.49
1135.38
1157.03
1173
1190.37
1209.8
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763 .17
774.04

783 .4
787 .66
796.83
806.23
821.73
833.33
858.29
881.86
898.08

912.3
921.91
933.59
954.72
983.69

997.3
1016.15
1026.73
1044.93
1067 .35
1078.54
1092.67
1103.76
1112.11
1126.12
1139.85
1160.82
1177.33
1191.79
1210.98

Coeff Contr.

BWWWWWWWWWWwawwk

.3

Expan.

.5



256.16 4.2 257.44 4.31 265.09 4.54 268.27 4.25 268.69 4.26
269.29 4.24 270.25 4.28 271.78 4.45 272.89 4.34 276.11 4.23
277.33 4.12 282.18 4.04 285.24 4.14 287.08 3.98 296.59 4.52
297.61 4.42 299.07 4.7 300.9 4.7 304.42 4.58 305.4 4.5
308.02 4.3 321.82 3.28 323.59 2.87 325.61 2.96 326.92 2.96
327.54 3.15 334.83 3.16 341.9 2.55 344.01 2.62 346.52 3.21
351.16 3.04 352.26 3.02 353.02 3.01 364.99 2.94 365.58 2.9
366.76 2.95 371.78 2.47 374.3 2.56 376.27 2.72 377.19 2.75
378.09 2.78 381.06 3.12 382.84 3.18 387.66 3.22 390.53 3.32
400.36 3.66 401.44 3.54 402.14 3.56 408.2 3.77 410.26 3.95
411.74 4 417.76 4.21 422.33 4.42 423.93 4.48 426.78 4.58
427 .36 4.52 428.12 4.55 431.07 4.55 436.96 4.56 443.65 4.53
446.58 4.53 453.01 4.54 457.37 4.54 459.77 4.54 460.81 4.54
468.02 4.55 469.28 4.61 469.72 4.61 473.26 4.62 475.43 4.32
476.03 4.32 477.53 4.32 479.66 4.32 480.3 4.32 483.58 4.32
484 .87 4.32 487.7 4.69 491.28 4.68 493.97 4.68 500.21 4.68
504.95 4.68 508.73 4.27 510.68 4.27 514.15 4.27 516.37 4.42
517.03 4.42 518.68 4.42 519.34 4.42 521.28 4.43 537.02 3.1
538.17 3.16 550.35 5.06 552.45 5.07 567.19 3.54 572.63 1.86
573.03 1.73 574.99 1.69 576.53 1.26 581.29 -.04 582.19 -.14
584.77 -1.55 589.68 -3.63 591.74 -4.43 593.03 -4.81 594.56 -5.15
595.79 -5.43 596.39 -5.65 596.89 -5.94 597.41 -6.26 597.99 -6.65
598.59 -7.18 599.32 -7.45 601.88 -9.09 604.52 -10.46 607.54 -11.81

608.86 -12.5 611.56 -13.41 614.68 -14.3 617.61 -14.63 621.56 -14.35
623.28 -14.59 624.07 -14.65 627.25 -14.29 631.81 -14.07 634.45 -13.92
635.35 -14.09 637.98 -13.85 641.7 -14.03 642.45 -13.97 642.93 -14.04
645.9 -13.98 647.98 -13.94 648.54 -13.83 649.07 -14.06 653.59 -14.53
654.3 -14.53 654.85 -14.46 657.74 -14.1 658.37 -13.98 661.04 -13.55
661.66 -13.33 664.87 -13.16 667.9 -12.75 668.7 -12.58 671.29 -12.34

673.87 -12.34 674.66 -12 675.35 -11.76 680 -11.67 680.73 -11.48
683.2 -11.42 685.74 -10.76 686.54 -10.43 689.09 -9.58 691.5 -8.26
702.7 -2.05 703.77 -1.33 705.57 -.3 708.24 .84 708.36 1.25

708.43 1.88 709.29 1.84 710.38 1.82 710.47 2.4 710.52 2.73
715.5 2.85 716.04 2.87 1720.57 3.01 720.65 4.65 720.73 5.9

721.35 5.9 721.7 5.9 721.82 3.43 1721.91 2.02 725.54 2.08

736.73 2.48 740.93 2.51 743.15 2.69 743.35 2.71 743.78 2.75

745 .22 2.87 1746.37 2.77 1750.85 4.17 1751.13 4.24 1752.39 4.07

755.95 4.18 758.42 4.1 759.61 4.04 760.15 3.99 768.15 4.16

769.12 4.09 770.17 3.99 772.07 3.92 780.96 4.02 781.87 4.06
787.2 4.28 1788.02 4.31 788.57 4.33 790.04 4.39 790.48 4.41

791.18 4.44 1796.97 4.54 801.33 4.62 806.48 4.71 810.7 4.78

811.02 4.79 811.51 4.81 812.51 4.85 813.26 4.87 813.65 4.89

814.91 4.93 815.49 4.95 817.04 5.01 818.28 5.05 818.94 5.07

819.39 5.09 822.2 5.19 823.86 5.25 825.24 5.3 828.15 5.4

832.85 5.57 833.4 5.59 834.2 5.61 834.9 5.64 836.33 5.69
837.6 5.74 838.83 5.78 841.68 5.88 842.18 5.9 844.08 6.7

845 6.73 847.57 6.73 848.47 6.74 851.06 6.72 851.65 6.64

852.01 6.63 852.51 6.62 854.02 6.59 855.96 6.03 857.85 5.99

864.55 5.87 867.31 5.78 868.54 5.7 869.72 5.65 870.86 5.65

875.11 5.58 877.34 5.58 880.07 5.49 881.32 5.48 885.53 5.41

886.59 5.38 889.26 5.32 891.7 5.39 892.53 5.32 894.86 5.35

896.23 5.35 897.62 5.32 899.37 5.2 899.85 5.19 900.72 5.17

904 .28 5.22 906.29 5.24 907.4 5.25 909.12 5.24 910.06 5.24

911.55 5.2 913.08 5.16 914.05 5.16 916.91 5.16 918.88 5.17

920.03 5.23 922.97 5.31 923.88 5.21 926.88 5.08 929.58 5.04

930.77 5.17 932.36 5.22 933.95 5.19 935.18 5.19 937.75 5.02

940.84 5.01 941.57 5 943.44 4.96 944.65 4.97 945.64 5.02

947.13 5.03 949.79 5.05 951.59 5.05 951.97 5.07 954.5 4.98

955.37 4.94 957.48 4.94 958.58 4.96 960.91 4.94 961.91 4.95

962.99 4.96 964.81 5.01 965.38 5 967.9 4.96 969.67 4.81

970.78 4.74 971.64 4.84 972.18 4.86 978.75 5.72 979.35 5.66

980.99 5.68 982.09 5.74 982.67 5.79 987.17 5.76 995.27 5.74

1000.55 5.6 1008.3 5.89 1010.05 5.9 1021.72 5.68 1026.08 5.33
1027.17 5.39 1043.74 5.75 1045.85 5.84 1046.95 5.81 1049.63 5.81
1054.01 5.42 1055.36 5.39
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .11 567.19 .03 745.22 .11

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.



567.19 745.22

Ineffective Flow num=
Sta L Sta R Elev
0 552 11.5

751 1055.36 11.5

Blocked Obstructions
Sta L Sta R Elev
984 1055.36 12

CROSS SECTION

RIVER: Snake Creek

REACH: C9 Canal

INPUT

2

Permanent

T
T

num=

RS: 51673.96

Description: Upstream of I-95 Bridge

Station Elevation Data

Sta Elev Sta

0 6.75 11.19
26.73 7.07 29.42
55.8 6.87 56.78
76.95 7.21 82.98
92.31 6.38 94.04
104.61 6.27 106.45
126.18 6.22 132.43
161.51 6.45 166.22
181.03 5.95 182.83
194.84 6.77 199.39
212.61 6.25 215.14
234.03 6.1 235.51
252.92 5.9 256.95
271.34 6.71 273.54
290.16 5.97 293.19
305.54 5.83 309.06
325.9 6.21 331.01
352.47 5.43 358.51
385.89 5.18 408.92
425.98 4.85 435.04
443.49 4.8 448.89
462 .4 4.77 473.8
486.86 4.83 490.64
516.1 4.99 520.87
528.74 4.77 530.36
542.96 5.09 545.95
558.03 4.72 559.35
581.3 5.67 584.65
594.56 5.29 599.55
607.42 5.18 609.57
626.18 5.06 630.1
642.01 5.66 644.59
670 5.15 675.29
691.82 4.77 693.2
719.2 5.34 721.74
754.1 5.53 1755.07
767.99 6.39 770.1
789.96 5.36 799.59
815.35 5.55 820.65
840.49 5.53 846.16
868.31 6.54 869.21
880.42 5.75 890.99
926.4 5.01 926.81
966.38 5.59 972.22
991.99 5.87 994.37
1019.08 5.32 1023.77
1036.02 4.42 1039.36
1050.55 4.55 1052.73
1077.53 4.56 1081.92
1094 .41 5.13 1096.68
1113.38 4.07 1115.48
1128.85 4.89 1130.15

num=
Elev

500
Sta
14.62
39.28
62.03
83.9
97 .94
113.73
145.83
167.32
185
200.67
220.93
238.15
259.27
282.17
296 .47
315.14
335.58
368.97
411.01
436.1
454.39
478 .37
504 .88
522.82
535.21
547 .2
560.58
586.24
603.83
611.88
632.18
660.72
681.24
695.16
731.97
758.74

807.62
825.7
847.48
872.01
892.24
939.16
973.37
1001.33
1026.94
1041.99
1059.06
1088.04
1099.76
1117.07
1131.13
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1004.79
1031.3
1046 .66
1065.91
1089.6
1102.09
1118.19
1134.8

IR R RO R RO

879.3

1012.13
1033.53
1048.21
1076 .66
1092.23
1107.07
1121.02
1141.72
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1146.53 5.18 1154.36
1174.69 4.18 1179.31
1194.41 4.39 1202.25
1217.1 4.14 1220.93
1237.89 6.46 1242.2
1256.76 6.02 1257.96
1279.64 5.04 1288.08
1296 .97 4.4 1302.89
1334.48 4.96 1340.74
1357.94 5.14 1358.94
1381.22 4.74 1384.87
1399.95 3.35 1402.26
1416.66 3.52 1417.8
1432.03 5.15 1443.05
1449.81 3.3 1458.92
1471.96 3.62 1475.65
1502.66 3.85 1504.07
1527.34 3.68 1529.23
1538.93 3.75 1540.07
1558.52 3.39 1560.8
1577.92 4.29 1580.14
1592.91 4.47 1597.71
1608.69 3.96 1616.96
1625.98 4.51 1628.16
1661.61 2.24 1664.97
1686.53 3.03 1693.47
1722.13 3.51 1722.85
1763.43 4.36 1789.99
1808.93 4.42 1827.67
1843.41 4.25 1849.87
1878.06 3.92 1885.3
1898.75 2.02 1907.14
1918.47 -5.27 1919.54
1927.93 -10.44 1930.33
1941.17 -13.28 1944.2
1956.03 -13.49 1958.26
1967.96 -13.37 1968.96
1978.43 -13.57 1981.78
1989.47 -11.82 1991.67
2001.54 -10.23 2003.62
2026.28 1.07 2029.06
2040.35 5.98 2040.61
2068.02 2.53 2079.36
2124.67 2.97 2132.46
2171.78 3.67 2178.32
2252.67 3.44 2260.85
2344 .86 7.37 2344.98
2358.02 5.75 2365.05
Manning's n Values
Sta n Val Sta
0 .11 1870.58
Bank Sta: Left Right
1870.58 2171.78
Ineffective Flow num=
Sta L Sta R Elev
0 1900 11.5
2032 2387.09 11.5

BRIDGE

RIVER: Snake Creek

REACH: C9 Canal

INPUT
Description:

Distance from Upstream XS
Deck/Roadway Width

Weir Coefficient

4.56 1158.38 4.63
4.11 1180.86 3.65
4.77 1205.93 4.61
3.83 1223.44 4.29
6.98 1245.65 6.69
6.21 1259.13 5.99
5.16 1290.53 4.83
6.21 1312.9 6.84
5.23 1345.65 4.32
5.01 1368.24 4.85
4.38 1390.56 4.14
3.29 1403.64 3.54
3.42 1419.38 3.66
3.58 1444.48 3.74
4.54 1460.18 4.55
3.75 1478.38 3.43
3.92 1510.06 3.69
3.26 1530.05 2.93
3.95 1545.52 4.18
3.33 1569.16 4.03
4.49 1585.48 4.64
4.32 1599.71 4.13
4.43 1618.6 4.28
4.42 1643.13 3.32
2.34 1667.77 3
2.41 1700.38 2.7
3.43 1730.45 3.69
4.36 1795.31 4.39
4.38 1829.34 4.21
3.69 1865.71 3.66
3.89 1886.07 3.63
-1.24 1909.47 -1.92
-6.23 1920.88 -6.71
-11.7 1932.64 -12.48
-13.7 1945.57 -13.81
-13.29 1961.42 -13.43
-13.17 1969.92 -13.59
-12.99 1982.83 -12.61
-11.62 1993.85 -11.62
-10.18 2005.77 -9.62
1.71 2029.25 2.81
2.28 2051.98 2.18
2.49 2088.6 2.63
3.01 2142.76 3.16
3.71 2204.65 3.65
3.07 2282.92 2.76
7.07 2349.43 6.91
6.08 2376.92 6.59
num= 3
n Val Sta n Val
.03 2171.78 .11
Lengths: Left Channel
270 294.92
2
Permanent
T
T
RS: 51506.02
= 51.31
= 176 .4
= 2.6

1159.19
1185.18
1212.4
1227.07
1251.25
1265.85
1294 .36
1317.52
1349.01
1369.46
1392.56
1405.15
1420.46
1445.91
1469.13
1482.26
1516.15
1532.33
1546 .06
1573.92
1587.74
1603.88
1619.86
1644 .47
1670.04
1702.52
1731.75
1796.35
1836.09
1870.58
1888.84
1914.46
1923.07
1935.29
1948.27
1962.77
1973.77
1985.55
1996.37
2009.28
2039.23
2062.28
2099.94
2146.4
2229.71
2289.78
2351.59
2381.4

Right
295

4.51 1172.57 4.31
4.08 1186.93 4.31
3.87 1213.81 3.88
4.4 1232.18 4.62
7.31 1254.51 5.92
5.07 1270.02 5.21
4.19 1295.72 4.11
7.57 1321.46 7.71
4.44 1356.08 5.03
4.62 1380.57 4.7
4.12 1396.56 3.18
3.62 1407.4 3.44
3.62 1430.4 5.21
3.23 1446.93 3.05
3.28 1471.14 3.72
3.38 1493.77 3.85
3.7 1520.38 3.49
2.98 1533.59 3.4
4.26 1556.29 3.77
4.57 1575.73 4.67
4.44 1591.03 4.39
4.06 1606.56 4.14
4.52 1620.63 4.45
3.01 1651.18 3.22
3.26 1674.14 3.11
2.95 1707.88 3.03
3.8 1748.06 4.38
4.25 1807.63 4.25
4.2 1837.05 4.26
4.41 1873.71 4.41
3.48 1895.97 2.76
-3.04 1915.56 -3.45
-8.11 1925.33 -9.29
-13.24 1937.8 -13.52
-13.51 1954.42 -13.19
-13.33 1963.66 -13.45
-13.98 1975 -13.99
-12.46 1988.13 -12.12
-10.63 2000.3 -10.56
-8.35 2011.32 -7.24
3.05 2039.41 5.99
2.36 2066.85 2.32
2.76 2118.92 2.91
3.27 2162.93 3.55
3.57 2242.17 3.52
2.73 2344.34 3.73
6.2 2353.06 6.26
6.71 2387.09 7.13

Coeff Contr. Expan.
.3 .5



Upstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord Sta Hi
0 9.09 1899.33 11.5
2027.33 11.5 6.91 2027.33 11.5
2387.09 10.78
Upstream Bridge Cross Section Data
Station Elevation Data num= 500
Sta Elev Sta Elev Sta
0 6.75 11.19 6.82 14.62
26.73 7.07 29.42 6.99 39.28
55.8 6.87 56.78 6.79 62.03
76.95 7.21 82.98 6.6 83.9
92.31 6.38 94.04 6.58 97.94
104.61 6.27 106.45 6.51 113.73
126.18 6.22 132.43 6.78 145.83
161.51 6.45 166.22 6.25 167.32
181.03 5.95 182.83 6.09 185
194.84 6.77 199.39 6.18 200.67
212.61 6.25 215.14 6.16 220.93
234.03 6.1 235.51 6.03 238.15
252.92 5.9 256.95 6.51 259.27
271.34 6.71 273.54 6.68 282.17
290.16 5.97 293.19 6 296.47
305.54 5.83 309.06 5.8 315.14
325.9 6.21 331.01 5.62 335.58
352.47 5.43 358.51 5.66 368.97
385.89 5.18 408.92 5.21 411.01
425.98 4.85 435.04 5.1 436.1
443.49 4.8 448.89 4.69 454.39
462 .4 4.77 473.8 4.85 478.37
486.86 4.83 490.64 5 504.88
516.1 4.99 520.87 5.06 522.82
528.74 4.77 530.36 4.99 535.21
542.96 5.09 545.95 5.1 547.2
558.03 4.72 559.35 5.15 560.58
581.3 5.67 584.65 5.37 586.24
594.56 5.29 599.55 5.37 603.83
607 .42 5.18 609.57 5.1 611.88
626.18 5.06 630.1 5.29 632.18
642.01 5.66 644.59 5.58 660.72
670 5.15 675.29 5.05 681.24
691.82 4.77 693.2 5.08 695.16
719.2 5.34 721.74 5.25 1731.97
754 .1 5.53 755.07 5.76 758.74
767.99 6.39 770.1 6.2 781
789.96 5.36 799.59 5.71 807.62
815.35 5.55 820.65 5.99 825.7
840.49 5.53 846.16 5.03 847.48
868.31 6.54 869.21 6.52 872.01
880.42 5.75 890.99 5.11 892.24
926.4 5.01 926.81 4.97 939.16
966.38 5.59 972.22 4.95 973.37
991.99 5.87 994.37 5.81 1001.33
1019.08 5.32 1023.77 4.7 1026.94
1036.02 4.42 1039.36 4 1041.99
1050.55 4.55 1052.73 4.72 1059.06
1077.53 4.56 1081.92 5.27 1088.04
1094 .41 5.13 1096.68 4.6 1099.76
1113.38 4.07 1115.48 4.05 1117.07
1128.85 4.89 1130.15 4.88 1131.13
1146.53 5.18 1154.36 4.56 1158.38
1174.69 4.18 1179.31 4.11 1180.86
1194.41 4.39 1202.25 4.77 1205.93
1217.1 4.14 1220.93 3.83 1223.44
1237.89 6.46 1242.2 6.98 1245.65
1256.76 6.02 1257.96 6.21 1259.13
1279.64 5.04 1288.08 5.16 1290.53
1296.97 4.4 1302.89 6.21 1312.9
1334.48 4.96 1340.74 5.23 1345.65
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Cord Lo Cord

Sta Hi Cord
1899.33 11.5
2151.14 11.25

Sta Elev

18.23 7.1

44.05 7.08

66.68 6.77

86.68 6.24

98.97 6.08
118.64 6.29
153.19 6.68
169.64 6.07
186.92 6.35
203.56 6.13
223.41 6.17
243.78 5.98

260.6 5.8
286.77 5.82
298.47 6.41
319.15 5.5
344.37 5.66
377.03 4.87
412.77 4.93
437.06 4.88
455.08 4.88
480.91 4.86
509.66 5.33
524.43 4.99
539.89 4.91
548.37 5.15
565.96 5.4
589.62 5.17
605.01 5.18
615.08 5.02

636.5 4.62
661.98 5.75

686.2 4.88
699.33 5.7
736.36 4.93
761.13 6.31
781.62 6.3
809.79 5.31

831.6 5.9
851.26 5.68
874.31 6.47
908.33 4.87
944 .46 4.69
984.06 6.25
1004.79 5.85
1031.3 4.39
1046.66 4.14
1065.91 4.38
1089.6 5.03
1102.09 4.48
1118.19 4.23
1134.8 5.03
1159.19 4.51
1185.18 4.08
1212.4 3.87
1227.07 4.4
1251.25 7.31
1265.85 5.07
1294.36 4.19
1317.52 7.57
1349.01 4.44

Lo Cord
6.91

Sta
23.9
48.6

71.57

91.48
101.54
120.77
158.31
179.77
191.99
207.92
226.67
252.17
263.91
289.34

301.7
323.03
351.55
383.32
419.11
442 .07
459.74
481.94
513.98
527.86
541.12
551.91
579.21

591.1
606.46
616.38
639.97

668.6
689.31

704.5
742 .89
761.93
789.08
814.59
834.39
857.32

879.3
919.44
948.64
988.15
1012.13
1033.53
1048.21
1076.66
1092.23
1107.07
1121.02
1141.72
1172.57
1186.93
1213.81
1232.18
1254.51
1270.02
1295.72
1321.46
1356.08
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1357.94 5.14 1358.94 5.01 1368.24 4.85
1381.22 4.74 1384.87 4.38 1390.56 4.14
1399.95 3.35 1402.26 3.29 1403.64 3.54
1416.66 3.52 1417.8 3.42 1419.38 3.66
1432.03 5.15 1443.05 3.58 1444 .48 3.74
1449.81 3.3 1458.92 4.54 1460.18 4.55
1471.96 3.62 1475.65 3.75 1478.38 3.43
1502.66 3.85 1504.07 3.92 1510.06 3.69
1527.34 3.68 1529.23 3.26 1530.05 2.93
1538.93 3.75 1540.07 3.95 1545.52 4.18
1558.52 3.39 1560.8 3.33 1569.16 4.03
1577.92 4.29 1580.14 4.49 1585.48 4.64
1592.91 4.47 1597.71 4.32 1599.71 4.13
1608.69 3.96 1616.96 4.43 1618.6 4.28
1625.98 4.51 1628.16 4.42 1643.13 3.32
1661.61 2.24 1664.97 2.34 1667.77 3
1686.53 3.03 1693.47 2.41 1700.38 2.7
1722.13 3.51 1722.85 3.43 1730.45 3.69
1763.43 4.36 1789.99 4.36 1795.31 4.39
1808.93 4.42 1827.67 4.38 1829.34 4.21
1843.41 4.25 1849.87 3.69 1865.71 3.66
1878.06 3.92 1885.3 3.89 1886.07 3.63
1898.75 2.02 1907.14 -1.24 1909.47 -1.92
1918.47 -5.27 1919.54 -6.23 1920.88 -6.71
1927.93 -10.44 1930.33 -11.7 1932.64 -12.48
1941.17 -13.28 1944.2 -13.7 1945.57 -13.81
1956.03 -13.49 1958.26 -13.29 1961.42 -13.43
1967.96 -13.37 1968.96 -13.17 1969.92 -13.59
1978.43 -13.57 1981.78 -12.99 1982.83 -12.61
1989.47 -11.82 1991.67 -11.62 1993.85 -11.62
2001.54 -10.23 2003.62 -10.18 2005.77 -9.62
2026.28 1.07 2029.06 1.71 2029.25 2.81
2040.35 5.98 2040.61 2.28 2051.98 2.18
2068.02 2.53 2079.36 2.49 2088.6 2.63
2124.67 2.97 2132.46 3.01 2142.76 3.16
2171.78 3.67 2178.32 3.71 2204.65 3.65
2252.67 3.44 2260.85 3.07 2282.92 2.76
2344.86 7.37 2344.98 7.07 2349.43 6.91
2358.02 5.75 2365.05 6.08 2376.92 6.59
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .11 1870.58 .03 2171.78 .11
Bank Sta: Left Right Coeff Contr. Expan.
1870.58 2171.78 .3 .5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1900 11.5 T
2032 2387.09 11.5 T
Downstream Deck/Roadway Coordinates
num= 7
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
0 9.09 1899.33 11.5
2027.33 11.5 6.91 2027.33 11.5
3305.2 8.94
Downstream Bridge Cross Section Data
Station Elevation Data num= 480
Sta Elev Sta Elev Sta Elev
0 9.16 6.15 9.07 19.3 7.36
46.8 5.34 58.36 4.57 64.93 3.41
73.46 4.04 79.48 4.26 82.63 4.11
106.48 4.05 113.82 4.06 119.57 4.23
135.86 4.01 146.76 3.62 149.03 3.28
160.56 2.95 165.11 2.93 170.23 2.64
188.43 2.7 197.57 2.55 202.28 2.37
217 .44 2.36 227.17 2.69 231.86 2.46
252.77 2.63 259.36 2.57 262.53 2.67
273.14 2.67 284.13 2.76 286.74 2.6

1369.46
1392.56
1405.15
1420.46
1445.91
1469.13
1482.26
1516.15
1532.33
1546 .06
1573.92
1587.74
1603.88
1619.86
1644 .47
1670.04
1702.52
1731.75
1796.35
1836.09
1870.58
1888.84
1914.46
1923.07
1935.29
1948.27
1962.77
1973.77
1985.55
1996.37
2009.28
2039.23
2062.28
2099.94
2146.4
2229.71
2289.78
2351.59
2381.4

Sta Hi
1899.33
2151.14
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1380.57
1396.56
1407 .4
1430.4
1446 .93
1471.14
1493.77
1520.38
1533.59
1556.29
1575.73
1591.03
1606 .56
1620.63
1651.18
1674.14
1707.88
1748.06
1807.63
1837.05
1873.71
1895.97
1915.56
1925.33
1937.8
1954 .42
1963 .66
1975
1988.13
2000.3
2011.32
2039.41
2066.85
2118.92
2162.93
2242 .17
2344 .34
2353.06
2387.09

Cord Lo Cord
11.5

11.

DNDNNDNDNDN WS

25

6.91

Sta
45.16
70.09
104.15
128.78

157.2

182.8
214.07
240.32
269.36
295.54

-3.
-9.
-13.
-13.
-13.
-13.
-12.
-10.
-7.
5.
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300.51
321.43
342.89

386.58
399.68
430.94
457 .48
477 .22
503.33
526.01
549.2
570.15
593.74
609.02
623.27
647.35
672.13
707 .31
722.72
754.35
782.97
805.2
836.49
855.56
885.55
908.02
940.78
974.5
1022.79
1054.75
1079.86
1105.68
1129.58
1159.85
1190.93
1216.37
1254.02
1293.47
1332.73
1353.9
1398.47
1442 .56
1468.75
1515.63
1547.49
1573.66
1604 .96
1631
1703.05
1807 .67
1894.3
1908.62
1938.69
1964 .99
2004 .18
2028.61
2058.17
2163.88
2226.21
2301.08
2334.4
2352.22
2396.64
2445 .23
2467.09
2497.16
2539.47
2591.63
2645.44
2670.7
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304.29

555.5
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5.42

5.6
5.97
5.84

308.06
331.69
355.83
376.67
391.09

409.4
440.67
468.03
488.11
517.22
536.52
558.97
577.48
600.56

614.9

636.6
653.19
689.31
713.52
732.69
760.36
789.55
823.84
846.27
872.61
897.67
914.11
956.94
997 .91
1033.1
1060.78
1091.6
1115.81
1142.16
1172.33
1199.69
1221.76
1273.97
1308.2
1345.06
1373 .88
1421.72
1452.08
1487.12
1532.17
1558.37
1586.9
1615.64
1649.3
1761.36
1850.68
1899.36
1916.78
1949.7
1982.29
2012 .86
2036 .82
2118.83
2190.41
2287.04
2312.4
2343.02
2378.48
2413.73
2456.52
2479.83
2513.3
2574.03
2604 .81
2654 .53
2686.65

NN DNDN

wwwwwwnhnNddNNNNNNNNDNNDNDN
=2}
N

NORWWERWWERWE G R
o
[

-4.46
-14.16
-12.77

-2.85

6.76

(2102 B )
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5.78

5.59
5.48

5.3
6.14
5.81

312.96
337.54
359.35
380.42
393.74
413.87

442 .8
471.19
492 .83
518.45
544.05
563.91
580.25
603 .48
617.44
639.36
656.57
696.18
716.88
739.02

764.1
796.31
830.13
849.22
874.69
899.82
919.02
960.03
1003.02
1038.84
1068.76
1094.7
1119.82
1148.12
1181.43
1206.69
1238.21
1285.05
1322.15
1348.52
1378.6
1425.62
1457.55
1493.79
1541.45
1565.75
1587.95
1622.74
1664.11
1784.03
1872.29
1902.83
1925.05
1954.33
1986 .84
2020.19
2036.95
2127.49
2196.68
2295.04
2317.21
2346.23
2385.23
2423.79
2458.61
2487.79
2525.11
2580.68
2617.78
2662 .97
2694.1
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315.07
341.2
360.2

384.36

396.28

424 .26

452 .06

472.35

498.35

520.43

546.19

569.16

587.85

606.27

620.83

642 .14

669 .42
698.9

719.55

748.16

770.52

801.28

834 .82

852.04
879.6

905.44

920.33

962.91

1013.9

1052.24
1076 .37
1099.11
1125.57
1150.46
1183.18
1210.97
1247.17
1286.44
1327.86
1352.08
1397 .41
1434.13
1467 .4
1504.97
1542 .87
1566 .96
1594.58
1627.16
1687.08
1802.15
1884.99
1905.89
1932.87
1961.96
1990.46
2027.26
2042 .98
2139.44
2208.32
2296.71
2323.32
2347.58
2388.6
2437.36
2464 .81
2491.65
2528
2587.79
2638.29
2665 .67
2715.02
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2719.39 6.24 2738.45 4.84 2741
2759.53 5.75 2762.17 5.6 2765
2795.92 5.58 2809.22 5.53 2814
2831.32 5.77 2837.85 6.16 284
2885.37 5.87 2890.28 6.01 2897
2912.28 5.7 2943.79 5.61 2948
2964 .86 5.91 2967.73 6.23 2972
2999.24 6.23 3019.25 6 302
3041.39 6.13 3051.53 6.12 3070.
3083.63 6.63 3091.89 6.05 3099.
3115.45 6.68 3127.16 6.47 3140.
3178.91 5.93 3186.33 6.02 3187.
3209.18 5.82 3219.19 5.93 3221.
3252.2 6.33 3259.18 6.29 3267.
3283.33 7.01 3285.1 6.93 3288.
Manning's n Values num=
Sta n Val Sta n Val
0 .11 1884.99 .03 2028
Bank Sta: Left Right Coeff Contr
1884.99 2028.61 .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1900 10 T
2032 3305.2 10 T
Blocked Obstructions num= 1
Sta L Sta R Elev
2190 3305.2 12

Upstream Embankment side slope
Downstream Embankment side slope

Maximum allowable submergence for wei
Elevation at which weir flow begins
Energy head used in spillway design
Spillway height used in design
Weir crest shape
Number of Abutments = 2
Abutment Data
Upstream num= 4
Sta Elev Sta Elev
1899.33 4.5 1909.33 4.5 1929
Downstream num= 4
Sta Elev Sta Elev
1899.33 4.5 1909.33 4.5 1929
Abutment Data
Upstream num= 7
Sta Elev Sta Elev
1981.03 -17.09 1991.03 -10.42 2006
2016.63 4.5 2027.33 4.5
Downstream num= 7
Sta Elev Sta Elev
1981.03 -17.09 1991.03 -10.42 2006
2016.63 4.5 2027.33 4.5

Number of Piers = 3
Pier Data

Pier Station Upstream= 1930.33

.58 4.69 2747.98
.24 5.79 2768.89
77 5.72 2817.42
6.6 6.25 2866.54
.27 5.77 2900.28
.97 6.1 2956.8
.98 6.3 2982.54
2.4 5.86 3030.21
06 6.21 3073.91
23 6.38 3101.72
52 6.06 3157.64
63 5.92 3201.22
45 6.04 3229.46
29 6.35 3269.79
47 7.31 3297
3
Sta n Val
.61 .11
. Expan.
.5
= 4 horiz
= 6 horiz
r flow = .98
= Broad Crested
Sta Elev Sta
.33 -8.83 1939.33
Sta Elev Sta
.33 -8.83 1939.33
Sta Elev Sta
.03 -.42 2006.03
Sta Elev Sta
.03 -.42 2006.03

Downstream= 1930.33

Upstream num= 4
Width Elev Width Elev Width Elev Width
1.5 -30 1.5 4.38 2.67 4.38 2.67
Downstream num= 4
Width Elev Width Elev Width Elev Width
1.5 -30 1.5 4.38 2.67 4.38 2.67

Pier Data

Pier Station Upstream= 1963.33

Downstream= 1963.33

2752.
2792.
2823.
2870.
2906.
2960.
2988.
3035.
3079.
3108.5
3175.96
3203 .52
3246.2
3280.72
3305.2

Nogaauoooooooaoaaa

. to 1.0 vertical
. to 1.0 vertical

Elev
-15.5

Elev
-15.5

Sta
2016.63

Sta
2016.63

Elev

Elev

oo

Noaaooo



Upstream
Width
1.5
Downstream
Width
1.5

Pier Data
Pier Station

num=
Elev
-30

nu
Elev
-30

4
Width Elev
1.5 4.38
m= 4
Width Elev
1.5 4.38

Upstream= 1996.33

Width Elev Width
2.67 4.38 2.67
Width Elev Width
2.67 4.38 2.67

Downstream= 1996.33

Upstream num= 4
Width  Elev Width  Elev Width  Elev Width
1.5 -30 1.5 4.38 2.67 4.38 2.67
Downstream num= 4
Width  Elev Width  Elev Width
1.5 -30 1.5 4.38 2.67
Number of Bridge Coefficient Sets = 1
Low Flow Methods and Data
Energy
Momentum Cd 2

Selected Low Flow Methods = Highest Energy Answer

High Flow Method
Energy Onl

Additional Bridge

y

Parameters

Add Friction component to Momentum
Do not add Weight component to Momentum

Class B flow critical depth computations use critical depth

inside the bridge at the upstream end
Criteria to check for pressure flow = Upstream energy grade line

CROSS SECTION

RIVER: Snake Cree
REACH: C9 Canal

INPUT

k

RS: 51379.04

Description: Downstream of I-95 Bridge

Station Elevation

Sta Elev

0 9.16

46.8 5.34
73.46 4.04
106.48 4.05
135.86 4.01
160.56 2.95
188.43 2.7
217.44 2.36
252.77 2.63
273.14 2.67
300.51 2.17
321.43 2.29
342.89 2.73
364 2.81
386.58 2.84
399.68 2.97
430.94 2.53
457.48 2.68
477 .22 2.92
503.33 2.91
526.01 2.44
549.2 2.54
570.15 2.85
593.74 2.51
609.02 2.98
623.27 2.93
647.35 2.79
672.13 2.95

Data num=
Sta Elev
6.15 9.07
58.36 4.57
79.48 4.26
113.82 4.06
146.76 3.62
165.11 2.93
197 .57 2.55
227.17 2.69
259.36 2.57
284.13 2.76
304.29 2.21
326.16 2.45
346.32 2.57
371.98 2.6
389.61 2.88
401.21 2.71
432.42 2.78
466.15 2.92
480.12 2.78
512.09 2.72
532.63 2.72
555.5 2.98
574.39 2.72
598.13 2.92
610.95 2.72
634.56 2.59
650.64 2.87
685.71 2.77

480

Sta Elev Sta

19.3 7.36 28.1
64.93 3.41 67.64
82.63 4.11 93.86
119.57 4.23 125.32
149.03 3.28 154.98
170.23 2.64 180.23
202.28 2.37 209.84
231.86 2.46 234.06
262.53 2.67 266.53
286.74 2.6 288.73
308.06 2.56 312.96
331.69 2.42 337.54
355.83 2.66 359.35
376.67 2.87 380.42
391.09 2.64 393.74
409.4 2.87 413.87
440.67 2.85 442 .8
468.03 2.79 471.19
488.11 2.69 492.83
517.22 2.79 518.45
536.52 2.6 544.05
558.97 2.79 563.91
577.48 2.81 580.25
600.56 2.71 603.48
614.9 2.68 617.44
636.6 2.84 639.36
653.19 2.64 656.57
689.31 2.91 696.18

DNDNNDNDNNDNNNDNDN WS

DN DNDWNNDNDNDNDNDNN

Sta
45.16
70.09

104.15
128.78
157.2
182.8
214.07
240.32
269.36
295.54
315.07
341.2
360.2
384.36
396.28
424.26
452.06
472.35
498.35
520.43
546.19
569.16
587 .85
606.27
620.83
642.14
669.42
698.9

NNWNNNNNNDNNWE & WA
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707
722
754
782

80
836
855
885
908
940

97

1022.
1054.
1079.
1105.
1129.
1159.
1190.
1216.
1254.
1293.
1332.

135

1398.
1442.
1468.
1515.
1547.
1573.
1604.

1
1703
1807

189

1908.
1938.
1964.
2004 .
2028.
2058.
2163.
2226.
2301.

233

2352.
2396.
2445.
2467 .
2497.
2539.
2591.
2645.

267

2719.
2759.
2795.
2831.
2885.
2912.
2964 .
2999.
3041.
3083.
3115.
3178.
3209.

325
3283

.31
.72
.35
.97
5.2
.49
.56
.55
.02
.78
4.5

3.9

631
.05
.67
4.3
62
69
99

4.4

0.7

2.2
.33

2.67 1710.
2.66 729.
2.66 757.
3.19 1786.
3.36 814.
3.49 843.
3.49 861.
3.6 892.
3.61 910.
3.45 951.
3.06 988.
3.39 1030.
4.08 1058.
4.1 1085.
.59 1110.
.09 1135.
.44 1169.
.19 1196.
1218.
.53 1258.
.94 1300.
.39 1339.
4.8 1361.
.05 1410.

Wk R RWRe W
N
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.36 144
.59 1475
.35 1520
.85 1551
157

.81 1609.
.05 1638.
.53 1733.
.03 1836.
.21 1895.
-.54 1913.
-13.32 1942.
-14.5 1975.
-6.73 2006.

QU WWhaWE ARG
*J
-

.4 202
2099
216
5.32 224

5.67 2306.
5.97 2339.
5.3 2355.
.06 2408.
.74 2450.
.44 2468.
.55 2509.
.64 2565.
.47 2601.
2649.

.78 267

.24 2738.
.75 2762.
.58 2809.
.77 2837.
.87 2890.
5.7 2943.
.91 2967.
.23 3019.
.13 3051.
.63 3091.
3127.
.93 3186.
.82 3219.
.33 3259.
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.01 328

Manning's n Values

Sta

n Val

6.6
.93
.52
.35

9.8

21
16
55
8.8
.68
9.5
4.4

5.7

5.1

Sta
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713.52
732.69
760.36
789.55
823.84
846.27
872.61
897.67
914.11
956.94
997 .91
1033.1
1060.78
1091.6
1115.81
1142.16
1172.33
1199.69
1221.76
1273.97
1308.2
1345.06
1373.88
1421.72
1452.08
1487.12
1532.17
1558.37
1586.9
1615.64
1649.3
1761.36
1850.68
1899.36
1916.78
1949.7
1982.29
2012 .86
2036.82
2118.83
2190.41
2287.04
2312.4
2343.02
2378.48
2413.73
2456.52
2479 .83
2513.3
2574.03
2604 .81
2654 .53
2686.65
2741.58
2765 .24
2814.77
2846.6
2897 .27
2948 .97
2972.98
3022.4
3070.06
3099.23
3140.52
3187.63
3221.45
3267.29
3288.47
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n Val

716.88
739.02
764.1
796.31
830.13
849.22
874.69
899.82
919.02
960.03
1003.02
1038.84
1068.76
1094.7
1119.82
1148.12
1181.43
1206.69
1238.21
1285.05
1322.15
1348.52
1378.6
1425.62
1457.55
1493.79
1541.45
1565.75
1587.95
1622.74
1664.11
1784.03
1872.29
1902.83
1925.05
1954.33
1986 .84
2020.19
2036.95
2127.49
2196.68
2295.04
2317.21
2346.23
2385.23
2423.79
2458.61
2487.79
2525.11
2580.68
2617.78
2662 .97
2694.1
2747.98
2768 .89
2817 .42
2866.54
2900.28
2956.8
2982 .54
3030.21
3073.91
3101.72
3157.64
3201.22
3229.46
3269.79
3297
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719.55
748.16
770.52
801.28
834 .82
852.04
879.6
905 .44
920.33
962 .91
1013.9
1052.24
1076 .37
1099.11
1125.57
1150.46
1183.18
1210.97
1247.17
1286.44
1327.86
1352.08
1397 .41
1434.13
1467 .4
1504.97
1542 .87
1566.96
1594.58
1627.16
1687.08
1802.15
1884.99
1905.89
1932.87
1961.96
1990.46
2027 .26
2042 .98
2139.44
2208.32
2296.71
2323.32
2347.58
2388.6
2437.36
2464 .81
2491.65
2528
2587.79
2638.29
2665 .67
2715.02
2752.92
2792 .48
2823 .58
2870.41
2906 .44
2960.24
2988.13
3035.82
3079.99
3108.5
3175.96
3203 .52
3246.2
3280.72
3305.2
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0 .11 1884.99

.03 2028.61

.11

Bank Sta: Left Right Lengths: Left Channel
1884.99 2028.61 720 836.96
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1900 10 T
2032 3305.2 10 T
Blocked Obstructions num= 1
Sta L Sta R Elev
2190 3305.2 12
CROSS SECTION
RIVER: Snake Creek
REACH: C9 Canal RS: 50542.08
INPUT
Description:
Station Elevation Data num= 500
Sta Elev Sta Elev Sta Elev
0 6.53 1.73 6.4 2.68 6.28
7.44 5.79 9.33 5.34 9.94 5.23
18.62 3.92 19.91 3.55 21.64 3.22
24.88 2.14 27.93 .52 37.47 -5.13
64.55 -11.93 70.76 -12.18 72.84 -12.28
89.34 -13.01 104.62 -13.65 107.39 -13.77
124.55 -14.37 132.81 -14.48 140.97 -14.81
155.69 -15.47 164.3 -16.01 168.88 -16.29
182.37 -16.79 190.85 -17.1 195.54 -17.26
205.02 -17.53 211.52 -17.82 220.19 -18.32
234.88 -19.25 238.32 -19.49 247.78 -20.03
257.6 -20.46 270.47 -20.9 273.7 -21.03
300.3 -22.6 300.87 -22.57 306.65 -22.86
323.1 -22.74 323.95 -22.73 343.5 -22.78
362.29 -22.34 369.27 -22.22 373.79 -22.15
387.21 -21.83 392.83 -21.6 395.15 -21.58
414.26 -20.99 419.92 -20.96 423.15 -20.96
433.77 -20.81 436.69 -20.8 439.31 -20.82
454.48 -20.64 461.24 -20.48 466.24 -20.47
478.71 -20.33 487.33 -20.4 492.46 -20.42
522.14 -20.65 531.02 -20.82 536.73 -20.85
559.46 -20.85 564.78 -20.82 566.01 -20.82
592.57 -20.74 596.42 -20.64 600.84 -20.67
612.95 -20.7 619.03 -20.61 623.65 -20.58
643.09 -20.59 644.17 -20.57 650.86 -20.48
661.98 -20.49 667.33 -20.47 675.54 -20.43
694.13 -20.23 697.46 -20.22 703.06 -20.24
724.73 -20.17 728.52 -20.15 729.7 -20.13
746.41 -20.14 748.56 -20.15 758.88 -20.11
790.72 -20.06 799.47 -20.03 801.33 -20.03
823.36 -19.95 837.57 -19.91 838.5 -19.86
860.31 -19.77 861.9 -19.79 864.57 -19.77
878.84 -19.82 884.88 -19.85 887.08 -19.84
912.23 -19.9 915.33 -19.83 917.97 -19.79
932.5 -19.73 941.75 -19.74 947.32 -19.71
968.26 -19.54 972.61 -19.28 981.63 -19.28
993.11 -19.09 1002.53 -19.07 1004.51 -19.06
1027.95 -18.93 1034.37 -18.65 1039.4 -18.37
1048.92 -17.73 1059.47 -17.68 1064.76 -17.61
1084.76 -17.99 1088.99 -17.94 1092.48 -17.98
1110.24 -18.42 1113.37 -18.46 1121.08 -18.8
1137.35 -18.88 1138.12 -18.89 1141.16 -18.89
1153.12 -19.79 1161.29 -21.67 1163.54 -21.69
1181.56 -22.75 1189.73 -23.26 1191.42 -23.3
1209.69 -24.21 1218.6 -24.51 1219.83 -24.48
1229.77 -24.82 1239.06 -25.06 1241.43 -25.1
1268.7 -25.35 1271.54 -25.36 1283.46 -25.39
1302.7 -25.15 1303.45 -25.13 1314.6 -25.7
1327.12 -25.72 1342.54 -24.85 1344.77 -24.86

Rig
7

ht
20

.33

Coeff Contr.

.3

Sta
6.65
17.84
23.89
50.73
87.51
121.05
149.4
176.18
203.72
229.98
256.13
293.75
314.48
352.5
383.21
405.89
430.77
450.78
475.33
514.85
545.32
586.57
607.16
639.32
661.53
690.77
713.23
744 .98
789.19
814.53
846.95
875.88
898.98
928.11
957.94
988.43
1022.42
1044 .57
1076.97
1103.54
1133.38
1150.67
1179.85
1201.21
1228.87
1254.62
1299.4
1325.97
1355.78

Expan.
.5



1357.68 -25.87 1360.13 -25.83 1368.36 -26.39 1370.97
1382.33 -26.25 1390.2 -26.52 1393.19 -26.52 1403.91
1415.83 -26.82 1419.14 -26.73 1427.35 -26.81 1429.8
1441.99 -26.8 1445.95 -26.76 1450.11 -26.83 1452.97
1466.39 -27 1472.23 -27.4 1476.47 -27.43 1482.04
1492.16 -28.17 1497.25 -28.82 1502.71 -29.54 1507.36
1518.14 -30.96 1524.98 -31.06 1529.77 -31.34 1537.32
1546.25 -31.57 1551.47 -31.54 1559.76 -31.3 1563.88
1574.16 -30.99 1577.65 -30.96 1586.88 -30.75 1590.09
1600.11 -30.66 1607.88 -30.62 1609.05 -30.61 1611.83
1619.88 -30.41 1627.11 -30.43 1630.16 -30.32 1637.63
1643.19 -30.07 1651.39 -30.05 1653.43 -30.02 1659.9
1668.61 -29.68 1677.86 -29.31 1679.97 -29.17 1694.41
1707.74 -28.2 1708.75 -28.13 1717.48 -27.93 1720.31
1738.29 -26.94 1739.2 -26.9 1747.99 -26.4 1748.92
1802.75 -25.36 1836.16 -24.71 1849.89 -24.44 1880.77
1918.37 -23.11 1950.89 -22.47 1952.19 -22.45 1983.87
2005.59 -21.39 2034.41 -20.83 2047.57 -20.52 2051.99
2067.66 -20.1 2074.57 -19.96 2080.44 -19.81 2084.38
2096.7 -19.52 2103.29 -19.21 2105.72 -19.08 2111.22
2119.66 -18.75 2123.73 -18.66 2128.18 -18.48 2131.95
2137.77 -18.22 2140.55 -17.86 2145.28 -18.25 2145.54
2150.78 -18.3 2156.69 -18.32 2156.92 -18.33 2160.19
2169.5 -18.05 2173.74 -17.85 2177.25 -17.95 2177.36
2185.99 -17.8 2189.12 -17.69 2189.37 -17.67 2194.5
2201.38 -17.36 2205.03 -17.28 2208.43 -17.1 2211.52
2219.21 -16.74 2222.81 -16.74 2223.01 -16.75 2226.21
2234.04 -16.16 2237.1 -16.56 2240.42 -16.36 2243.66
2251.69 -14.67 2254.73 -14.37 2257.9 -13.48 2261.12
2267.67 -11.4 2270.81 -10.54 2273.89 -9.53 2276.91
2283.22 -4.36 2287.41 -4.69 2290.42 -3.08 2290.56
2301.77 .92 2305.38 1.9 2313.76 2.57 2313.96
2315.11 4.18 2318.09 4.01 2319.87 4.01 2320.89
2325.63 3.91 2327.84 3.8 2328.32 3.73 2330.96
2335.96 3.87 2339.08 4.39 2342.09 4.42 2343.93
2347.17 4.37 2348.67 4.32 2351.61 4.14 2354.95
2358.95 2.6 2359.35 2.39 2359.82 2.27 2363.21
2368.4 2.25 2378.72 2.64 2383.94 3.61 2390.04
2405.45 .72 2512.48 1.43 3000.8 1.89 3011.14
3032.17 2.06 3043.43 1.44 3076.98 .89 3078.99
3095.1 1.79 3109.45 1.58 3112.46 1.74 3118.86
3142.57 1.86 3145.3 1.17 3149.99 1.03 3154.33
3163.89 1.88 3169.21 1.29 3172.56 1.23 3183.15
3190.08 1.61 3193.55 1.55 3204.64 1.68 3210.44
3217.68 1.75 3225.23 2.04 3232.91 1.69 3239.75
3248.22 1.51 3253.59 1.42 3262.35 1.72 3267.01
3270.64 .33 3271.79 .62 3274.34 .5 3279.7
3285.47 1.61 3286.85 2.13 3289.65 2.72 3290.09
3292.25 3.61 3293 3.8 3294.91 4.14 3297.09
3300.4 5.76 3302.95 5.95 3305.38 6.54 3306.64
3310.24 6.85 3312.25 7.04 3312.93 7.08 3315.91
Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val
0 .11 0 .03 2314.65 .11
Bank Sta: Left Right Lengths: Left Channel Right
0 2314.65 542.08 542.08 800
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 1659 10 T
2315 3316.85 10 T
CROSS SECTION
RIVER: Snake Creek
REACH: C9 Canal RS: 50000.00

INPUT
Description:

-26.11 1374.11 -26
-26.67 1407.89 -26.74
-26.83 1435.43 -26.74
-26.87 1458.23 -26.86
-27.69 1487.34 -28.1
-29.74 1513.13 -30.36
-31.26 1541.89 -31.48
-31.22 1568.03 -31.13
-30.69 1597.11 -30.69
-30.5 1619.43 -30.42
-30.19 1641.91 -30.08
-29.91 1662.91 -29.9
-28.7 1696.97 -28.56
-27.81 1728.85 -27.46
-26.4 1794.66 -25.51
-23.84 1902.75 -23.41
-21.82 2002.76 -21.45
-20.45 2059.65 -20.31
-19.7 2091.82 -19.54
-18.95 2114.64 -18.84
-18.3 2135.03 -18.21
-18.26 2150.53 -18.29
-18.24 2165.99 -18.15
-17.94 2181.88 -17.92
-17.56 2198.11 -17.46
-17.01 2215.19 -16.83
-16.76 2229.3 -16.66
-16.06 2246.92 -15.17
-12.87 2265.57 -11.89
-8.07 2280.22 -6.32
-3.02 2298.83 -.36
2.59 2314.65 4.18
4.14 2322.89 4.13
3.44 2334.71 3.62
4.47 2345.23 4.48
4.07 2355.25 4.05
1.93 2365.88 2.32
2.28 2403.66 .82
2.62 3029.97 2.2
1.19 3089.17 1.52
1.7 3136 2.09
1.19 3159.46 1.46
1.43 3187.57 1.44
1.77 3212.13 2.01
1.41 3243.03 1.28
1.33 3267.94 1.11
.41 3283.13 .43
2.8 3290.9 3.09
4.72 3297.75 4.94
6.75 3308.36 6.88
7.17 3316.85 7.16
Coeff Contr. Expan.
.3 .5



Station Elevation Data

Sta

359.9

433.9
443 .89

451.7
474.53
506.41
640.25
646.18
650.64

657.7
666.16
672.56
678.11
682 .42
688.67
698.14
705.54
713.09
720.57
727.65
733 .31
741.58

746.7
757.75
765.03
770.46
808.59
831.03
1161.45
1165.37
1173.84
1182.99
1193.31
1202.78
1210.78

Elev
9.96
9.18
9.08
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679.9
683 .27
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715.49
722.66
728.36
735.12

742.8
748.88
759.24
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1226.71 6.5 1229.93 6.33
1257.48 6.69 1259.67 6.64
1277.34 6.92 1294.83 6.6
1315.78 7.25 1318.01 6.95
1324.24 6.85 1325.18 6.69
1337.44 5.98 1339.46 5.73
1349.44 5.47 1351.75 5.46
1357.86 5.38 1359.76 5.42
1368.18 5.39 1372.32 5.4
1381.62 5.27 1384.74 5.21
1395.05 5.5 1398.77 5.43
1405.48 5.51 1406.82 5.56
1416.03 5.65 1417.32 5.65
1425.62 6 1429.52 6.33
1446 6.39 1447.14 6.36
1478.14 6.36 1481.92 6.32
1507.99 6.33 1512.77 6.35
1534.94 6.38 1537.52 6.3
1545.95 6.73 1547.16 6.67
1567 .81 6.96 1573.07 7.03
1588.6 6.86 1591.2 6.92
1601.82 7.08 1603.99 7.13
1615.29 7.16 1617.09 7.15
1626.19 7.09 1626.65 7.11
1643.75 7.4 1645.02 7.56
1653.36 6.74 1653.81 6.8
1665.15 7.66 1669.1 7.74
Manning's n Values num=

Sta n Val Sta n Val

0 .11 449.69 .03

Bank Sta: Left Right

1231.19
1260.54
1311.53
1319.2
1329.18
1342.33
1354.25
1361.2
1372.72
1386.76
1400.99
1409.21
1420.88
1431.97
1450.66
1495.37
1525.25
1539.49
1550.35
1574 .86
1593.01
1605.59
1618.9
1632.53
1646.15
1657.31
1670.38

3
Sta
658.21

n

449.69 658.21 0
Ineffective Flow num=
Sta L Sta R Elev Permanent
667 1674.31 10 T
Blocked Obstructions num= 2
Sta L Sta R Elev Sta L Sta R
1188 1336 12 1423 1674.31
SUMMARY OF MANNING'S N VALUES
River:Snake Creek
Reach River Sta. nl
C9 Canal 53304.14 .11
C9 Canal 52315.40 .11
C9 Canal 51789.10 .11
C9 Canal 51737.42 Bridge
C9 Canal 51691.44 .11
C9 Canal 51680.05 .11
C9 Canal 51673.96 .11
C9 Canal 51506.02 Bridge
C9 Canal 51379.04 .11
C9 Canal 50542.08 .11
C9 Canal 50000.00 .11
SUMMARY OF REACH LENGTHS
River: Snake Creek
Reach River Sta. Left
C9 Canal 53304.14 1010

oo oOoNeS
w
w

NN
o
]

7.74

Val
.11

Lengths: Left Channel

0

Elev
12

Ch

1232.42
1270.07
1312.15
1321.15
1333.41
1343.26
1355.21
1362.64
1377.89
1387.66
1402.19
1411.73
1422.98
1434.38
1455.33

1497.9

1530.1
1541.57
1553.33
1579.41
1595.96
1609.84
1619.74
1634.13
1647.99
1658.93
1673.18

Right

n2
.03
.03
.03
.03
.03

.03

annel

988.74

auaaoNoe o
[~ ]
w

(= %) &) &) &) |
-
(=]

NN
=2}
©

1251.02
1272.62
1314.73
1322.7
1336.94
1345.56
1356.85
1364 .96
1378.82
1389.71
1404.61
1413.51
1423.95
1436 .04
1462.35
1499.37
1532.75
1542.17
1554.27
1581.49
1598.71
1614.19
1621.28
1637.72
1649.45
1663 .64
1674.31

Coeff Contr.

n3

Right

800

.3

oo oo a

ONNNNNO O
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.5



Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal

52315.
51789.
51737.
51691.
51680.
51673.
51506.
51379.
50542.
50000.

526.3

11.39

294.92

836.96
542.08

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Snake Creek

Reach

Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal
Canal

River Sta.

53304.
52315.
51789.
51737.
51691.
51680.
51673.
51506.
51379.
50542.
50000.

Contr.

Bridge

Bridge

www wWww

www

Expan.

(2% &) (2% &)

(2% &)

490
100

30

295

720
800
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PROJECT DATA
Project Title: Snake Creek
Project File : SnakeCreek.prj
Run Date and Time: 2/2/2012 12:33:55 PM
Project in English units
CROSS SECTION
RIVER: Snake Creek
REACH: C9 Canal RS: 53304.14
CROSS SECTION OUTPUT Profile #50 yr
E.G. Elev (ft) 2.04 Element Left OB Channel Right OB
Vel Head (ft) 0.04 Wt. n-Val. 0.030
W.S. Elev (ft) 2.00  Reach Len. (ft) 1010.00 988.74 800.00
Crit W.S. (ft) -8.15 Flow Area (sq ft) 1831.27
E.G. Slope (ft/ft) 0.000048 Area (sq ft) 123.91 1831.27
Q Total (cfs) 2972.00 Flow (cfs) 2972.00
Top Width (ft) 257.00  Top Width (ft) 83.76 173.24
Vel Total (ft/s) 1.62 Avg. Vel. (ft/s) 1.62
Max Chl Dpth (ft) 13.07 Hydr. Depth (ft) 10.57
Conv. Total (cfs) 428434.3 Conv. (cfs) 428434.3
Length Wtd. (ft) 988.74 Wetted Per. (ft) 178.39
Min Ch El1 (ft) -11.07 Shear (1b/sq ft) 0.03
Alpha 1.00 Stream Power (1b/ft s) 3039.47 0.00 0.00
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 11.09 935.00 3.40
C & E Loss (ft) 0.00 Cum SA (acres) 6.59 45.16 9.81
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.
CROSS SECTION OUTPUT Profile #100 yr
E.G. Elev (ft) 2.53 Element Left OB Channel Right OB
Vel Head (ft) 0.05 Wt. n-Val. 0.030
W.S. Elev (ft) 2.48  Reach Len. (ft) 1010.00 988.74 800.00
Crit W.S. (ft) -7.89 Flow Area (sq ft) 1914.82
E.G. Slope (ft/ft) 0.000055 Area (sq ft) 165.64 1914.82
Q Total (cfs) 3395.00 Flow (cfs) 3395.00
Top Width (ft) 264.09  Top Width (ft) 89.86 174.23
Vel Total (ft/s) 1.77 Avg. Vel. (ft/s) 1.77
Max Chl Dpth (ft) 13.55 Hydr. Depth (ft) 10.99
Conv. Total (cfs) 459145.0 Conv. (cfs) 459145.0
Length Wtd. (ft) 988.74 Wetted Per. (ft) 179.76
Min Ch E1 (ft) -11.07 Shear (1b/sq ft) 0.04
Alpha 1.00 Stream Power (1b/ft s) 3039.47 0.00 0.00
Frctn Loss (ft) 0.05 Cum Volume (acre-ft) 14.27 955.72 10.27

609 Second Street



C & E Loss (ft) 0.00 Cum SA (acres) 6.80 45.33 18.42

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #250 yr

E.G. Elev (ft) 3.62 Element Left OB Channel Right OB
Vel Head (ft) 0.06 Wt. n-Val. 0.030

W.S. Elev (ft) 3.56  Reach Len. (ft) 1010.00 988.74 800.00

Crit W.S. (ft) -7.42 Flow Area (sq ft) 2104.61

E.G. Slope (ft/ft) 0.000063  Area (sq ft) 276.25  2104.61 9.62

Q Total (cfs) 4200.00 Flow (cfs) 4200.00

Top Width (ft) 352.45  Top Width (ft) 125.61 177.66 49.18

Vel Total (ft/s) 2.00 Avg. Vel. (ft/s) 2.00

Max Chl Dpth (ft) 14.63 Hydr. Depth (ft) 11.85

Conv. Total (cfs) 529383.9 Conv. (cfs) 529383.9

Length Wtd. (ft) 988.74 Wetted Per. (ft) 183.90

Min Ch El1 (ft) -11.07 Shear (1b/sq ft) 0.04

Alpha 1.00 Stream Power (1b/ft s) 3039.47 0.00 0.00

Frctn Loss (ft) 0.06 Cum Volume (acre-ft) 23.78 1003.40 30.89

C & E Loss (ft) 0.00 Cum SA (acres) 13.71 46.04 21.57

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #500 yr

E.G. Elev (ft) 5.20 Element Left OB Channel Right OB
Vel Head (ft) 0.09 Wt. n-Val. 0.110 0.030 0.110
W.S. Elev (ft) 5.11  Reach Len. (ft) 1010.00 988.74 800.00
Crit W.S. (ft) -6.59  Flow Area (sq ft) 28.25  2387.52 0.34
E.G. Slope (ft/ft) 0.000083  Area (sq ft) 633.90  2387.52 455.61
Q Total (cfs) 5777.00  Flow (cfs) 2.98  5774.01 0.01
Top Width (ft) 1080.07  Top Width (ft) 392.58 184.93 502.56
Vel Total (ft/s) 2.39 Avg. Vel. (ft/s) 0.11 2.42 0.03
Max Chl Dpth (ft) 16.18  Hydr. Depth (ft) 0.80 12.91 0.09
Conv. Total (cfs) 635704.7 Conv. (cfs) 328.0 635375.8 1.0
Length Wed. (ft) 988.74  Wetted Per. (ft) 35.45 191.70 3.69
Min Ch El1 (ft) -11.07 Shear (1b/sq ft) 0.00 0.06 0.00
Alpha 1.02 Stream Power (1b/ft s) 3039.47 0.00 0.00
Frctn Loss (ft) 0.08 Cum Volume (acre-ft) 55.59 1071.68 67.93
C & E Loss (ft) 0.00 Cum SA (acres) 32.12 46 .87 28.91
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal RS: 52315.40

CROSS SECTION OUTPUT Profile #50 yr

E.G. Elev (ft) 1.99 Element Left OB Channel Right OB
Vel Head (ft) 0.04 Wt. n-Val. 0.030
W.S. Elev (ft) 1.95  Reach Len. (ft) 630.00 526.30 490.00
Crit W.S. (ft) -8.92 Flow Area (sq ft) 1860.14
E.G. Slope (ft/ft) 0.000046 Area (sq ft) 512.81 1860.14
Q Total (cfs) 2972.00 Flow (cfs) 2972.00
Top Width (ft) 472.87  Top Width (ft) 298.68 174.19
Vel Total (ft/s) 1.60 Avg. Vel. (ft/s) 1.60
Max Chl Dpth (ft) 15.10 Hydr. Depth (ft) 10.68
Conv. Total (cfs) 437818.2 Conv. (cfs) 437818.2
Length Wtd. (ft) 526.30 Wetted Per. (ft) 179.57

Min Ch El1 (ft) -13.15 Shear (1b/sq ft) 0.03



Alpha 1.00 Stream Power (1b/ft s) 1477.10 0.00 0.00

Frctn Loss (ft) 0.02 Cum Volume (acre-ft) 3.71 893.11 3.40
C & E Loss (ft) 0.00 Cum SA (acres) 2.16 41.22 9.81
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #100 yr

E.G. Elev (ft) 2.47 Element Left OB Channel Right OB
Vel Head (ft) 0.05 Wt. n-Val. 0.030
W.S. Elev (ft) 2.42  Reach Len. (ft) 630.00 526.30 490.00
Crit W.S. (ft) -8.62 Flow Area (sq ft) 1943.20
E.G. Slope (ft/ft) 0.000053 Area (sq ft) 655.94 1943.20
Q Total (cfs) 3395.00 Flow (cfs) 3395.00
Top Width (ft) 481.32  Top Width (ft) 304.99 176.34
Vel Total (ft/s) 1.75 Avg. Vel. (ft/s) 1.75
Max Chl Dpth (ft) 15.57 Hydr. Depth (ft) 11.02
Conv. Total (cfs) 466685.5 Conv. (cfs) 466685.5
Length Wtd. (ft) 526.30 Wetted Per. (ft) 182.00
Min Ch E1 (ft) -13.15 Shear (1b/sq ft) 0.04
Alpha 1.00 Stream Power (1b/ft s) 1477.10 0.00 0.00
Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 4.74 911.94 10.27
C & E Loss (ft) 0.00 Cum SA (acres) 2.22 41.35 18.42
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #250 yr

E.G. Elev (ft) 3.55 Element Left OB Channel Right OB
Vel Head (ft) 0.06 Wt. n-Val. 0.030

W.S. Elev (ft) 3.49  Reach Len. (ft) 630.00 526.30 490.00

Crit W.S. (ft) -8.08 Flow Area (sq ft) 2136.73

E.G. Slope (ft/ft) 0.000065  Area (sq ft) 991.40  2136.73 12.75

Q Total (cfs) 4200.00 Flow (cfs) 4200.00

Top Width (ft) 553.16  Top Width (ft) 322.60 189.91 40.65

Vel Total (ft/s) 1.97 Avg. Vel. (ft/s) 1.97

Max Chl Dpth (ft) 16.64 Hydr. Depth (ft) 11.25

Conv. Total (cfs) 520340.1 Conv. (cfs) 520340.1

Length Wtd. (ft) 526.30 Wetted Per. (ft) 196.00

Min Ch E1 (ft) -13.15 Shear (1b/sq ft) 0.04

Alpha 1.00 Stream Power (1b/ft s) 1477.10 0.00 0.00

Frctn Loss (ft) 0.03 Cum Volume (acre-ft) 9.09 955.27 30.68

C & E Loss (ft) 0.00 Cum SA (acres) 8.51 41.86 20.75

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #500 yr

E.G. Elev (ft) 5.12 Element Left OB Channel Right OB
Vel Head (ft) 0.09 Wt. n-Val. 0.110 0.030 0.110
W.S. Elev (ft) 5.03  Reach Len. (ft) 630.00 526.30 490.00
Crit W.S. (ft) -7.22 Flow Area (sq ft) 2.61 2454.18 5.67
E.G. Slope (ft/ft) 0.000088  Area (sq ft) 1602.20  2454.18 147.03
Q Total (cfs) 5777.00  Flow (cfs) 0.17  5776.29 0.54
Top Width (ft) 890.90  Top Width (ft) 567.16 209.13 114.61
Vel Total (ft/s) 2.35 Avg. Vel. (ft/s) 0.07 2.35 0.10
Max Chl Dpth (ft) 18.18  Hydr. Depth (ft) 0.38 11.74 0.66
Conv. Total (cfs) 615744.5 Conv. (cfs) 18.2 615668.9 57.4
Length Wtd. (ft) 526.30  Wetted Per. (ft) 7.00 215.31 8.72
Min Ch E1 (ft) -13.15 Shear (1b/sq ft) 0.00 0.06 0.00
Alpha 1.01 Stream Power (1b/ft s) 1477.10 0.00 0.00
Frctn Loss (ft) 0.04 Cum Volume (acre-ft) 29.66 1016.73 62.39

C & E Loss (ft) 0.00 Cum SA (acres) 21.00 42 .40 23.25



Note: Multiple critical depths were found at this location.
energy was used.

The critical depth with the lowest, valid,

CROSS SECTION

RIVER: Snake Creek

REACH: C9 Canal RS: 51789.10

CROSS SECTION OUTPUT Profile #50 yr

E.G. Elev (ft) 1.97 Element Left OB Channel Right OB
Vel Head (ft) 0.04 Wt. n-Val. 0.030

W.S. Elev (ft) 1.93  Reach Len. (ft) 32.19 32.19 32.19
Crit W.S. (ft) -10.54 Flow Area (sq ft) 1844.02

E.G. Slope (ft/ft) 0.000039 Area (sq ft) 1844.02

Q Total (cfs) 2972.00 Flow (cfs) 2972.00

Top Width (ft) 145.48  Top Width (ft) 145.48

Vel Total (ft/s) 1.61 Avg. Vel. (ft/s) 1.61

Max Chl Dpth (ft) 16.73 Hydr. Depth (ft) 12.68

Conv. Total (cfs) 477237.0 Conv. (cfs) 477237.0

Length Wtd. (ft) 32.19 Wetted Per. (ft) 154.39

Min Ch El1 (ft) -14.80 Shear (1b/sq ft) 0.03

Alpha 1.00 Stream Power (1b/ft s) 1080.12 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 870.73 3.40
C & E Loss (ft) 0.00 Cum SA (acres) 39.29 9.81

CROSS SECTION OUTPUT Profile #100 yr

E.G. Elev (ft) 2.45 Element Left OB Channel Right OB
Vel Head (ft) 0.05 Wt. n-Val. 0.030

W.S. Elev (ft) 2.40  Reach Len. (ft) 32.19 32.19 32.19
Crit W.S. (ft) -10.23 Flow Area (sq ft) 1912.80

E.G. Slope (ft/ft) 0.000046 Area (sq ft) 0.02 1912.80

Q Total (cfs) 3395.00 Flow (cfs) 3395.00

Top Width (ft) 148.99  Top Width (ft) 1.55 147.44

Vel Total (ft/s) 1.77 Avg. Vel. (ft/s) 1.77

Max Chl Dpth (ft) 17.20 Hydr. Depth (ft) 12.97

Conv. Total (cfs) 502563.5 Conv. (cfs) 502563.5

Length Wtd. (ft) 32.19 Wetted Per. (ft) 156.57

Min Ch El1 (ft) -14.80 Shear (1b/sq ft) 0.03

Alpha 1.00 Stream Power (1b/ft s) 1080.12 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 0.00 888.64 10.27
C & E Loss (ft) 0.00 Cum SA (acres) 0.00 39.40 18.42

CROSS SECTION OUTPUT Profile #250 yr

E.G. Elev (ft) 3.52 Element Left OB Channel Right OB
Vel Head (ft) 0.06 Wt. n-Val. 0.030

W.S. Elev (ft) 3.46  Reach Len. (ft) 32.19 32.19 32.19
Crit W.S. (ft) -9.69 Flow Area (sq ft) 2073.91

E.G. Slope (ft/ft) 0.000059 Area (sq ft) 25.37 2073.91

Q Total (cfs) 4200.00 Flow (cfs) 4200.00

Top Width (ft) 208.25  Top Width (ft) 48.66 159.59

Vel Total (ft/s) 2.03 Avg. Vel. (ft/s) 2.03

Max Chl Dpth (ft) 18.26 Hydr. Depth (ft) 13.00

Conv. Total (cfs) 546043.3 Conv. (cfs) 546043.3

Length Wtd. (ft) 32.19 Wetted Per. (ft) 169.22

Min Ch El1 (ft) -14.80 Shear (1b/sq ft) 0.05

Alpha 1.00 Stream Power (1b/ft s) 1080.12 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 1.73 929.83 30.61
C & E Loss (ft) 0.00 Cum SA (acres) 5.83 39.75 20.52



CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

BRIDGE

RIVER: Snake Creek
REACH: C9 Canal

Profile #500

5.07
0.10
4.97
-8.76
0.000082
5777.00
634.48
2.48
19.77
637391.3
32.19
-14.80
1.00
0.00
0.01

RS: 51737.42

BRIDGE OUTPUT Profile #50 yr

E.G. US. (ft)
W.S. US. (ft)

Q Total (cfs)

Q Bridge (cfs)

Q Weir (cfs)

Weir Sta Lft (ft)
Weir Sta Rgt (ft)

2972.
2972.

yr

.97

00
00

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

E.G. Elev (ft)
W.S. Elev (ft)
Crit W.S. (ft)
Max Chl Dpth (ft)
Vel Total (ft/s)
Flow Area (sq ft)

Left OB

32.

342.

351

1080.
.60
14.

Inside BR US

19

61

.92

12

35

-10.

Channel

0.030
32.
2325.
2326.
5777.
169.
2.48
13.
637391.3
178.56
0.07
0.00
987.85
40.11

1.96
1.91

16.
1.79

Weir Submerg

Weir Max Depth (ft)
Min E1 Weir Flow (ft)
Min E1 Prs (ft)

Delta EG (ft)

Delta WS (ft)

BR Open Area (sq ft)
BR Open Vel (ft/s)
Coef of (

Br Sel Method

E.G. US. (ft)

W.S. US. (ft)

Q Total (cfs)

Q Bridge (cfs)

Q Weir (cfs)

Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg

Weir Max Depth (ft)
Min E1 Weir Flow (ft)
Min E1 Prs (ft)
Delta EG (ft)

Delta WS (ft)

BR Open Area (sq ft)
BR Open Vel (ft/s)
Coef of (

Br Sel Method

11.
7.06
0.02
0.03

2268.36
1.92

Energy only

BRIDGE OUTPUT Profile #100 yr

2.45
2.40
3395.00
3395.00

11.
7.06
0.02
0.03

2268.36
2.11

Energy only

Froude # Chl

Specif Force (cu ft)
Hydr Depth (ft)

W.P. Total (ft)

Conv. Total (cfs)

Top Width (ft)

Frctn Loss (ft)

C & E Loss (ft)

Shear Total (1b/sq ft)
Power Total (1b/ft s)

Element

E.G. Elev (ft)

W.S. Elev (ft)

Crit W.S. (ft)

Max Chl Dpth (ft)

Vel Total (ft/s)
Flow Area (sq ft)
Froude # Chl

Specif Force (cu ft)
Hydr Depth (ft)

W.P. Total (ft)

Conv. Total (cfs)

Top Width (ft)

Frctn Loss (ft)

C & E Loss (ft)

Shear Total (1b/sq ft)
Power Total (1b/ft s)

1663.
0

12144.
12.
326.
243902 .8
131.88
0.00
0.00
0.05
0.00

Inside
2.44
2.38

-9.
17.
1.97
1725.
0.10
12977.
13.
334.
255052.7
132.72
0.01
0.00
0.06
0.00

BR US

Right OB
32.19
52.03

112.77

0.00
61.27
21.97

Inside BR DS

1.96
1.90
-10.
17.
1.92
1547 .
0.10
11563.
12.
306.
225289.8
125.16
0.00
0.01
0.05
0.00

Inside BR DS

2.43
2.36
-10.
18.
2.11
1605.
0.10
12340.
12.
315.
235344.5
126.65
0.00
0.01
0.07
0.00



BRIDGE OUTPUT Profile #250 yr

E.G. US. (ft)

W.S. US. (ft)

Q Total (cfs)

Q Bridge (cfs)

Q Weir (cfs)

Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg

Weir Max Depth (ft)
Min E1 Weir Flow (ft)
Min E1 Prs (ft)
Delta EG (ft)

Delta WS (ft)

BR Open Area (sq ft)
BR Open Vel (ft/s)
Coef of ()

Br Sel Method

4200.00
4200.00

11.
7.06
0.03
0.04

2268.36
2.40

Energy only

BRIDGE OUTPUT Profile #500 yr

E.G. US. (ft)

W.S. US. (ft)

Q Total (cfs)

Q Bridge (cfs)

Q Weir (cfs)

Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg

Weir Max Depth (ft)
Min E1 Weir Flow (ft)
Min E1 Prs (ft)
Delta EG (ft)

Delta WS (ft)

BR Open Area (sq ft)
BR Open Vel (ft/s)
Coef of (

Br Sel Method

CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

5777.00
5777.00

11.
7.06
0.05
0.06

2268.36
2.94

Energy only

RS: 51691.44

Profile #50 yr

1.95
0.05
1.90

0.000047
2972.00
138.67
1.74
17.54
433655.8
11.39
-15.64
1.00
0.00
0.00

Element Inside BR US Inside BR DS
E.G. Elev (ft) 3.51 3.50
W.S. Elev (ft) 3.43 3.41
Crit W.S. (ft) -9.39 -9.67
Max Chl Dpth (ft) 18.23 19.05
Vel Total (ft/s) 2.25 2.40
Flow Area (sq ft) 1869.51 1753.15
Froude # Chl 0.11 0.10
Specif Force (cu ft) 14957.69 14192.30
Hydr Depth (ft) 12.95 11.75
W.P. Total (ft) 363.43 355.45
Conv. Total (cfs) 275937.7 251604.5
Top Width (ft) 144.35 149.17
Frctn Loss (ft) 0.01 0.00
C & E Loss (ft) 0.00 0.01
Shear Total (1b/sq ft) 0.07 0.09
Power Total (1b/ft s) 0.00 0.00
Element Inside BR US Inside BR DS
E.G. Elev (ft) 5.06 5.04
W.S. Elev (ft) 4.94 4.91
Crit W.S. (ft) -8.35 -8.59
Max Chl Dpth (ft) 19.74 20.55
Vel Total (ft/s) 2.78 2.94
Flow Area (sq ft) 2081.22 1967.80
Froude # Chl 0.11 0.11
Specif Force (cu ft) 18135.84 17191.77
Hydr Depth (ft) 15.14 14.16
W.P. Total (ft) 408.86 399.94
Conv. Total (cfs) 305035.9 282300.0
Top Width (ft) 137.51 139.97
Frctn Loss (ft) 0.01 0.01
C & E Loss (ft) 0.00 0.01
Shear Total (1b/sq ft) 0.11 0.13
Power Total (1b/ft s) 0.00 0.00

Element Left OB Channel Right OB

Wt. n-Val. 0.030

Reach Len. (ft) 15.00 11.39 30.00

Flow Area (sq ft) 1708.93

Area (sq ft) 1708.93

Flow (cfs) 2972.00

Top Width (ft) 138.67

Avg. Vel. (ft/s) 1.74

Hydr. Depth (ft) 12.32

Conv. (cfs) 433655.8

Wetted Per. (ft) 147.37

Shear (1b/sq ft) 0.03

Stream Power (1b/ft s) 1213.20 0.00 0.00

Cum Volume (acre-ft) 867.00 3.40

Cum SA (acres) 38.99 9.81



CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)

Profile #100 yr

0.000055
3395.00
140.16
1.91
18.00
457356.3
11.39
-15.64
1.00
0.00
0.00

Profile #250 yr

3.49
0.07
3.42

0.000079
4200.00
224.69
2.17
19.06
473436.1
11.39
-15.64
1.00
0.00
0.00

Profile #500 yr

0.000103
5777.00
420.58
2.64
20.55
568324.7
11.39
-15.64
1.00
0.00
0.00

RS: 51680.05

Profile #50 yr

1.94
0.06
1.89

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element
Wt. n-Val.

Reach Len. (ft)

Left OB

15.00

1213.20
0.00
0.00

Left OB

15.00

13.74

35.82

1213.20

Left OB

3.00

Channel
0.030
11.39

1773.66
1773.66
3395.00
140.16
1.91
12.65
457356.3
149.32
0.04
0.00

884.78
39.10

Channel

11.66
473436.1
176.89
0.05
0.00
925.62
39.40

Channel
0.030
11.39

2189.78
2252.31
5776.96
206.73
2.64
12.96
568320.8
182.57
0.08
0.00

983.11
39.76

Channel
0.030
6.09

Right OB

30.00

0.00
10.27
18.42

Right OB

30.00

0.00
30.61
20.52

Right OB
30.00
18.91

97.94

0.00
61.25
21.88

Right OB

35.00



Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

0.000062
2972.00
137.85
1.90
16.54
376488 .2
6.09
-14.65
1.00
0.00
0.00

Profile #100 yr

0.000080
3395.00
150.62
2.08
17.00
380221.9
6.09
-14.65
1.00
0.00
0.00

Profile #250 yr

0.000107
4200.00
334.09
2.33
18.05
405538.8
6.09
-14.65
1.00
0.00
0.01

Profile #500 yr

5.02
0.12
4.90

0.000132
5777.00
765.17
2.77
19.55
503408.9
6.09
-14.65
1.02
0.00
0.01

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

1055.36

Left OB

3.00

1055.36
0.00
0.00

Left OB

3.00

43.36

154.58

1055.36

1562.77
1562.77
2972.00
137.85
1.90
11.34
376488 .2
145.69
0.04
0.00
866.57
38.96

Channel
0.030
6.09
1628.99
1628.99
3395.00
150.62
2.08
10.82
380221.9
159.24
0.05
0.00
884.33
39.06

Channel
0.030
6.09
1804.95
1804.95
4199.90
176.35
2.33
10.24
405529.3
186.83
0.06
0.00
925.13
39.35

Channel
0.030
6.09
2069.53
2069.53
5774.15
176.95
2.79
11.70
503160.9
190.30
0.09
0.00
982.54
39.71

Right OB

35.00

0.00
10.27
18.42

Right OB

0.110
35.

Right OB

0.110
35.00

8.88
47.07



CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

RS: 51673.96

Profile #50 yr

1.94
0.07
1.87
-9.10
0.000077
2972.00
129.96
2.08
15.86
338283.7
51.31
-13.99
1.00

Profile #100

2.41
0.08
2.33
-8.74
0.000088
3395.00
157.08
2.29
16.32
361230.0
51.31
-13.99
1.00

Profile #250

3.48
0.10
3.37
-8.14
0.000104
4200.00
427 .66
2.59
17.36
411596.2
51.31
-13.99
1.00

yr

yr

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel
0.030
51.31 51.31
1425.84
1425.99
2972.00
129.96
2.08
11.05
338283.7
136.01
0.05
0.00
866.37
38.94

2387.09

Left OB Channel
0.030
51.31 51.31
1485.14
1487.83
3395.00
153.03
2.29
11.50
361230.0
136.47
0.06
0.00
884.11
39.04

2387.09
0.00
0.00

Left OB Channel
0.030
51.31 51.31
1621.25
1705.64
4200.00
261.34
2.59
12.28
411596.2
139.71
0.08
0.00
924.88
39.32

37.61

95.56

2387.09
1.71
5.75

Right OB

51.31

Right OB

51.31

0.00
10.27
18.42

Right OB
51.31
26.75

70.76

0.00
30.60
20.49



CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

BRIDGE

RIVER: Snake Creek
REACH: C9 Canal

Profile #500 yr

5.01 Element
0.16 Wt. n-Val.
4.85 Reach Len. (ft)
-7.10 Flow Area (sq ft)
0.000135 Area (sq ft)
5777.00 Flow (cfs)
1248.44  Top Width (ft)
3.18 Avg. Vel. (ft/s)
18.84 Hydr. Depth (ft)
497225.0 Conv. (cfs)
51.31 Wetted Per. (ft)
-13.99 Shear (1b/sq ft)
1.00 Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

RS: 51506.02

BRIDGE OUTPUT Profile #50 yr

E.G. US. (ft)
W.S. US. (ft)

Q Total (cfs)

Q Bridge (cfs)

Q Weir (cfs)

Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg

Weir Max Depth (ft)

1.94 Element
1.87 E.G. Elev (ft)
2972.00  W.S. Elev (ft)
2972.00  Crit W.S. (ft)
Max Chl Dpth (ft)
Vel Total (ft/s)
Flow Area (sq ft)
Froude # Chl
Specif Force (cu ft)

Min E1 Weir Flow (ft) 11.50 Hydr Depth (ft)

Min E1 Prs (ft)
Delta EG (ft)
Delta WS (ft)

BR Open Area (sq ft)

BR Open Vel (ft/s)
Coef of (
Br Sel Method

6.91  W.P. Total (ft)
0.34 Conv. Total (cfs)
0.36 Top Width (ft)
1619.18 Frctn Loss (ft)
2.84 C & E Loss (ft)
Shear Total (1b/sq ft)
Momentum Power Total (1b/ft s)

BRIDGE OUTPUT Profile #100 yr

E.G. US. (ft)
W.S. US. (ft)

Q Total (cfs)

Q Bridge (cfs)

Q Weir (cfs)

Weir Sta Lft (ft)
Weir Sta Rgt (ft)
Weir Submerg

Weir Max Depth (ft)

2.41 Element
2.33  E.G. Elev (ft)
3395.00 W.S. Elev (ft)
3395.00  Crit W.S. (ft)
Max Chl Dpth (ft)
Vel Total (ft/s)
Flow Area (sq ft)
Froude # Chl
Specif Force (cu ft)

Min E1 Weir Flow (ft) 11.50 Hydr Depth (ft)

Min E1 Prs (ft)
Delta EG (ft)
Delta WS (ft)

BR Open Area (sq ft)

BR Open Vel (ft/s)
Coef of (
Br Sel Method

6.91  W.P. Total (ft)
0.35 Conv. Total (cfs)
0.37 Top Width (ft)
1619.18 Frctn Loss (ft)
3.11 C & E Loss (ft)
Shear Total (1b/sq ft)
Momentum Power Total (1b/ft s)

Left OB Channel
0.030

51.31 51.31
1815.93

596.87 2133.71
5777.00

775.61 300.11
3.18

13.76

497225.0

139.71

0.11

2387.09 0.00
15.28 982.25
14.02 39.68

Inside BR US

1.94
1.82
-8.77
15.81
2.80
1061.43
0.15
7508.63
10.75
179.37
172001.9
98.77

Inside BR US

2.41
2.26
-8.36
16.25
3.07
1105.82
0.16
8059.26
11.12
183.31
181507.3
99.44

Right OB
51.31
258.51

172.72

0.00
61.10
21.73

Inside BR DS

1.61
1.49
-9.08
16.29
2.84
1047.03
0.15
7452 .26
10.65
178.48
168684.9
98.28

Inside BR DS

2.08
1.93
-8.67
16.73
3.11
1090.57
0.17
7990.40
11.02
182.37
177962.9
98.94



BRIDGE OUTPUT Profile #250 yr

E.G. US. (ft) 3.48 Element Inside BR US Inside BR DS
W.S. US. (ft) 3.37 E.G. Elev (ft) 3.47 3.14
Q Total (cfs) 4200.00 W.S. Elev (ft) 3.29 2.94
Q Bridge (cfs) 4200.00 Crit W.S. (ft) -7.62 -7.93
Q Weir (cfs) Max Chl Dpth (ft) 17.28 17.74
Weir Sta Lft (ft) Vel Total (ft/s) 3.48 3.52
Weir Sta Rgt (ft) Flow Area (sq ft) 1208.38 1191.91
Weir Submerg Froude # Chl 0.18 0.18
Weir Max Depth (ft) Specif Force (cu ft) 9373.02 9281.65
Min E1 Weir Flow (ft) 11.50  Hydr Depth (ft) 11.97 11.86
Min El Prs (ft) 6.91  W.P. Total (ft) 192.32 191.32
Delta EG (ft) 0.36 Conv. Total (cfs) 203798.8 199884.3
Delta WS (ft) 0.38  Top Width (ft) 100.98 100.47
BR Open Area (sq ft) 1619.18 Frctn Loss (ft)
BR Open Vel (ft/s) 3.52 C & E Loss (ft)
Coef of Q Shear Total (1b/sq ft) 0.17 0.17
Br Sel Method Momentum Power Total (1b/ft s) 0.00 0.00
BRIDGE OUTPUT Profile #500 yr
E.G. US. (ft) 5.01 Element Inside BR US Inside BR DS
W.S. US. (ft) 4.85 E.G. Elev (ft) 5.00 4.63
Q Total (cfs) 5777.00  W.S. Elev (ft) 4.72 4.34
Q Bridge (cfs) 5777.00 Crit W.S. (ft) -6.37 -6.66
Q Weir (cfs) Max Chl Dpth (ft) 18.71 19.14
Weir Sta Lft (ft) Vel Total (ft/s) 4.25 4.33
Weir Sta Rgt (ft) Flow Area (sq ft) 1357.75 1333.83
Weir Submerg Froude # Chl 0.17 0.21
Weir Max Depth (ft) Specif Force (cu ft) 11518.85 11364.22
Min E1 Weir Flow (ft) 11.50  Hydr Depth (ft) 11.38 13.00
Min E1 Prs (ft) 6.91  W.P. Total (ft) 228.08 203.62
Delta EG (ft) 0.40 Conv. Total (cfs) 220896.9 231289.4
Delta WS (ft) 0.43  Top Width (ft) 119.99 102.56
BR Open Area (sq ft) 1619.18 Frctn Loss (ft)
BR Open Vel (ft/s) 4.33 C & E Loss (ft)
Coef of Q Shear Total (1b/sq ft) 0.25 0.26
Br Sel Method Momentum Power Total (1b/ft s) 0.00 0.00
CROSS SECTION
RIVER: Snake Creek
REACH: C9 Canal RS: 51379.04
CROSS SECTION OUTPUT Profile #50 yr
E.G. Elev (ft) 1.60 Element Left OB Channel Right OB
Vel Head (ft) 0.08 Wt. n-Val. 0.030
W.S. Elev (ft) 1.52  Reach Len. (ft) 720.00 836.96 720.00
Crit W.S. (ft) Flow Area (sq ft) 1298.99
E.G. Slope (ft/ft) 0.000096 Area (sq ft) 1298.99
Q Total (cfs) 2972.00 Flow (cfs) 2972.00
Top Width (ft) 120.88  Top Width (ft) 120.88
Vel Total (ft/s) 2.29 Avg. Vel. (ft/s) 2.29
Max Chl Dpth (ft) 16.32 Hydr. Depth (ft) 10.75
Conv. Total (cfs) 302940.1 Conv. (cfs) 302940.1
Length Wtd. (ft) 836.96 Wetted Per. (ft) 127.14
Min Ch E1 (ft) -14.80 Shear (1b/sq ft) 0.06
Alpha 1.00 Stream Power (1b/ft s) 3305.20 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 858.82 3.40
C & E Loss (ft) 0.04 Cum SA (acres) 38.23 9.81



CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)

E.G. Slope (ft/ft)

Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal

CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)

Profile #100 yr

2.06
0.10
1.96

0.000111
3395.00
122.20
2.51
16.76
321710.9
836.96
-14.80
1.00
0.00
0.05

Profile #250 yr

3.12
0.13
2.99

0.000130
4200.00
755.92
2.84
17.79
368809.1
836.96
-14.80
1.00
0.00
0.06

Profile #500 yr

4.60
0.19
4.42

0.000172
5777.00
1630.56

3.48
19.22
440466.5
836.96
-14.80
1.00
0.00
0.09

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

RS: 50542.08

Profile #50 yr

1.56
0.00

Element
Wt. n-Val.

Left OB

720.00

3305.20

Left OB

720.00

186.25

630.64

3305.20
1.54
5.21

Left OB

720.00

1651.92

1500.77

3305.20
13.65
12.40

Left OB

Channel
0.030
836.96
1353.44
1353.44
3395.00
122.20
2.51
11.08
321710.9
128.74
0.07
0.00
876.25
38.32

Channel
0.030
836.96
1480.28
1480.60
4200.00
125.28
2.84
11.92
368809.1
131.21
0.09
0.00
916.24
38.53

Channel
0.030
836.96
1658.62
1662.30
5777.00
129.80
3.48
13.15
440466.5
133.60
0.13
0.00
972.43
38.80

Channel
0.030

Right OB

720.00

0.00
10.27
18.42

Right OB

720.00

0.00
30.58
20.45

Right OB

720.00

0.00
60.95
21.62

Right OB



W.S. Elev (ft) 1.56  Reach Len. (ft) 542.08 542.08 800.00

Crit W.S. (ft) Flow Area (sq ft) 14676.75

E.G. Slope (ft/ft) 0.000000 Area (sq ft) 52432.88 110.14
Q Total (cfs) 2972.00 Flow (cfs) 2972.00

Top Width (ft) 2657.81  Top Width (ft) 2278.13 379.68
Vel Total (ft/s) 0.20 Avg. Vel. (ft/s) 0.20

Max Chl Dpth (ft) 33.13 Hydr. Depth (ft) 22.75

Conv. Total (cfs) 5814816.0 Conv. (cfs) 5814816.0

Length Wtd. (ft) 542.08 Wetted Per. (ft) 648.76

Min Ch El1 (ft) -31.57 Shear (1b/sq ft) 0.00

Alpha 1.00 Stream Power (1b/ft s) 3316.85 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 342.62 2.49
C & E Loss (ft) 0.01 Cum SA (acres) 15.19 6.67

CROSS SECTION OUTPUT Profile #100 yr

E.G. Elev (ft) 2.01 Element Left OB Channel Right OB
Vel Head (ft) 0.00 Wt. n-Val. 0.030

W.S. Elev (ft) 2.01  Reach Len. (ft) 542.08 542.08 800.00
Crit W.S. (ft) Flow Area (sq ft) 14971.32

E.G. Slope (ft/ft) 0.000000 Area (sq ft) 53472.19 417.40
Q Total (cfs) 3395.00 Flow (cfs) 3395.00

Top Width (ft) 3139.39  Top Width (ft) 2281.65 857.74
Vel Total (ft/s) 0.23 Avg. Vel. (ft/s) 0.23

Max Chl Dpth (ft) 33.58 Hydr. Depth (ft) 23.11

Conv. Total (cfs) 5993930.0 Conv. (cfs) 5993930.0

Length Wtd. (ft) 542.08 Wetted Per. (ft) 651.47

Min Ch El1 (ft) -31.57 Shear (1b/sq ft) 0.00

Alpha 1.00 Stream Power (1b/ft s) 3316.85 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 349.55 6.82
C & E Loss (ft) 0.01 Cum SA (acres) 15.22 11.33

CROSS SECTION OUTPUT Profile #250 yr

E.G. Elev (ft) 3.05 Element Left OB Channel Right OB
Vel Head (ft) 0.00 Wt. n-Val. 0.030

W.S. Elev (ft) 3.05  Reach Len. (ft) 542.08 542.08 800.00
Crit W.S. (ft) Flow Area (sq ft) 15651.11

E.G. Slope (ft/ft) 0.000000  Area (sq ft) 55853.66  1358.43
Q Total (cfs) 4200.00 Flow (cfs) 4200.00

Top Width (ft) 3218.72  Top Width (ft) 2291.28 927.44
Vel Total (ft/s) 0.27 Avg. Vel. (ft/s) 0.27

Max Chl Dpth (ft) 34.62 Hydr. Depth (ft) 23.89

Conv. Total (cfs) 6403899.0 Conv. (cfs) 6403899.0

Length Wtd. (ft) 542.08 Wetted Per. (ft) 659.18

Min Ch E1 (ft) -31.57 Shear (1b/sq ft) 0.00

Alpha 1.00 Stream Power (1b/ft s) 3316.85 0.00 0.00
Frctn Loss (ft) 0.00 Cum Volume (acre-ft) 365.43 19.35
C & E Loss (ft) 0.01 Cum SA (acres) 15.31 12.78

CROSS SECTION OUTPUT Profile #500 yr

E.G. Elev (ft) 4.51 Element Left OB Channel Right OB
Vel Head (ft) 0.00 Wt. n-Val. 0.030 0.110
W.S. Elev (ft) 4.51  Reach Len. (ft) 542.08 542.08 800.00
Crit W.S. (ft) Flow Area (sq ft) 16604.98 0.11
E.G. Slope (ft/ft) 0.000001  Area (sq ft) 59194.52  2738.66
Q Total (cfs) 5777.00 Flow (cfs) 5777.00 0.00
Top Width (ft) 3281.67  Top Width (ft) 2300.02 981.64
Vel Total (ft/s) 0.35 Avg. Vel. (ft/s) 0.35 0.01
Max Chl Dpth (ft) 36.08 Hydr. Depth (ft) 25.33 0.33
Conv. Total (cfs) 7058744.0 Conv. (cfs) 7058743.0 0.
Length Wtd. (ft) 542.08 Wetted Per. (ft) 660.41 0.35
Min Ch E1 (ft) -31.57 Shear (1b/sq ft) 0.00 0.00
Alpha 1.00 Stream Power (1b/ft s) 3316.85 0.00 0.00



Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION

RIVER: Snake Creek
REACH: C9 Canal

0.00 Cum Volume (acre-ft)
0.02 Cum SA (acres)
RS: 50000.00

387.
15.

78
46

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

CROSS SECTION OUTPUT

E.G. Elev (ft)

Vel Head (ft)

W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top Width (ft)

Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)

Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

Profile #50 yr

1.55
0.02
1.53
-15.68
0.000014
2972.00
509.63
1.13
20.17
794986 .6

-18.64
1.00

Profile #100

2.00
0.02
1.98
-15.41
0.000017
3395.00
540.81
1.26
20.62
825452.2

-18.64
1.00

Profile #250

3.04
0.03
3.01
-14.93
0.000022
4200.00
633.99
1.46
21.65
896546.5

-18.64
1.00

yr

yr

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Element

Wt. n-Val.

Reach Len. (ft)

Flow Area (sq ft)
Area (sq ft)

Flow (cfs)

Top Width (ft)

Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)

Wetted Per. (ft)
Shear (1b/sq ft)
Stream Power (1b/ft s)
Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel

0.030

2631.10
2631.10
2972.00
162.62
1.13
16.18
794986 .6
174.63
0.01

1674.31 0.00

Left OB Channel

0.030

2704.73
2704.73
3395.00
164.63
1.26
16.43
825452.2
176.84
0.02

1674 .31 0.00

Left OB Channel

0.030

2876.84
2876 .84
4200.00
169.65
1.46
16.96
896546.5
182.28
0.02

1674 .31 0.00

38.32
13.51

Right OB

160.66

347.02

Right OB

325.51

376.18

Right OB

749 .31

464 .34



CROSS SECTION OUTPUT

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
Crit W.S. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)
Top Width (ft)
Vel Total (ft/s)
Max Chl Dpth (ft)
Conv. Total (cfs)
Length Wtd. (ft)
Min Ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

Profile #500 yr

4.49
0.05
4.44
-14.07
0.000035
5777.00
674.19
1.85
23.08
976918.6

-18.64
1.00

Element

Wt. n-Val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sq ft)
Flow (cfs)

Top Width (ft)
Avg. Vel. (ft/s)
Hydr. Depth (ft)
Conv. (cfs)
Wetted Per. (ft)
Shear (1b/sq ft)

Stream Power (1b/ft s)

Cum Volume (acre-ft)
Cum SA (acres)

Left OB Channel

0.030

3127.34
3127.34
5777.00
184.38
1.85
16.96
976918.6
197.45
0.03

1674.31 0.00

Right OB

1434.01

489 .82
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C-9 CanaL

Geotechnical Report



Tierra South Florida, Inc.

1-95 Express Lanes — in Broward and Miami-Dade County, Florida
FPID Nos.: 422796-1-52-01 & 422796-2-52-01

TSF Project No. 7111-11-297

1-95 Over Snake Creek Canal
Seil Parameters for Bridge Hydraulic Study

Dso, Dg{), Dgs Values

Boring Sample Depth Below the Dsy Dy, Dgs
Number Existing Ground (feet) {(mm) {mm) {(mm)
13.5-15.0 0.30 21% 22%
BSC-1 18.5-20.0 0.21 0.40 0.87
23.5-25.0 0.20 1.0 1.4
13.5-15.0 0.21 0.51 1.00
18.5-20.0 0.23 0.70 1.20
Bok-2 23.5-25.0 0.25 0.50 1.00
28.5-30.0 0.2 0.38 0.45
8.0-10.0 0.35 20% D
13.5-15.0 0.22 1.3* 8.5%
BstR 23.525.0 0.25 0.51 1.0
28.5-30.0 0.22 0.40 0.60
Canal At the Canal Bottom 0.31 4.0% 14%
Average Values = 0.25 0.55 0.94

* High values were ignored to obtain the average values.
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GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal DATE: 12/27/2011
PROJECT #: 7111-11-297

[ GRAIN SIZE DISTRIBUTION CURVE I

3 2 1.5 1" 34t s #4 #10 #40  #60 #100 #4200
100

! 3 1
T ¥ T

e ®

S0

80 ® ®,

70

50

50

_.—"""

40

2 \

PERGENT PASSING

o

20

\
\
. \

o,

1C0 10 1 0.4 0.01 0.001
GRAIN SIZE in millimelers

<#4 and > #10 Cu=D80 /D10
Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and » #40 Ce = (D30)*2 /{D10 x D80)
< 3147 and > #4 Fine Sand < #40 and > #200

Coarse Sand

Fine Gravel

BORING # BSC-1 OFFSET (ft) DEPTH (ft): 13.5-15.0

SOIL CLASSIFICATION: SP

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal

PROJECT #: 7111-11-297

DATE: 12/27/2011

E GRAIN SIZE DISTRIBUTION CURVE k

3 20 15 1" e 3 # #o #40  #60 #100  #200

&
L

100 &

L 4
@

\ } { t

W,
20 LA

\
8¢ \

70

-

60

NG

50

PERCENT PASSI

40

30 \

20

10

le

100 10 1 0.1
GRAIN SIZE in millimeters

o 0.601

IASTM D 2487 Classification of Soil for Engineering Purposes Coarse Sand <i#4 and > #10

Cu=D60/D10

Coarse Gravel < 3" and > 3/4" Medium Sand <#10 and > #40 Ge =(D30)~2/ (P10 x D6O)
Fine Gravel <3/M4"a #4 Fine Sand < #40 and > #200

BORING # BSC-1 __ OFFSET (ft)

SOIL CLASSIFICATION: SP

DEPTH (ft): 18.5-20.0

~ LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Shake Creek Canal DATE: 1212712011
PROJECT #: 7111-11-297

I GRAIN SIZE DISTRIBUTION CURVE I

o o4E 1T e am #4 #D #40  #60 #1000  #200

100 v-@ $ ¢ t + : +

N
Q€ \

a0

v

70

60

T

50

PERCENT PASSING

40

-_—-.--"

30

20

10

\
\
<

100 10 1 0.1 0.1 0.00
GRAIN SIZE in millimeters

ASTM D 2487 Classification of Seit for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10
Coarse Gravel < 3" and > 34" Medium Sand < #10 and > #40 Cc = {D30)"2 / {D10 x D8O}
Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

|

DEPTH (f): 23.5 - 25.0

BORING # BSC-1 OFFSET (?t}

SOIL CLASSIFICATION: SP

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal

PROJECT #:

7111-14-297

DATE: 122712011

3

20 15" 1" 34" 38"

1 GRAIN SIZE DISTRIBUTION CURVE I

#10 #40  #50 WI0C #200

100

90

80

70

60

50

| wnnates ]

PERCENT PASSING

40

20

—-_-
..——-'-_

1 o1
GRAIN SIZE in millmelers

.01 0.001

ASTM D 2487 Classification of Soil for Engineering Purposes

Coarse Sand < #4 and > #10

Cu=pP60/D10

Coarse Gravel < 3" and > 314" Medium Sand < #10 and > #40 Cc = (D30)*2 / (D10 X D60}
Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING #

SOIL CLASSIFICATION:

BSG-2

SP

OFFSET (ft)

DEPTH (ft): 13.5-15.0

IMIE

PLASTIC LIMIT

PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canat DATE: 12/27/2011
PROJECT #: 7111-11-297

[ GRAIN SIZE DISTRIBUTION CURVE |

- D T T #4 #0 #40  #60 #10C #2200

100 s e, } + t

N

W,

90

80

70 \

a0

PERCENT PASSING

40

e
_-_.--

3¢

20

\
\
<

160 10 1 0.1 001 0.001
GRAIN $IZE in millimetars

ASTM D 2487 Classification of Soil for Engineering Purposes Coarse Sand < f#4 and > #10 Cu=D60 /D10
Coarse Gravel < 3" and > 314" Medium Sand <#10 and > #40 Cc = (D30)*2 (D10 x D60)
Fine Gravel < 34" and > #4 Fine Sand < #40 and > #200

BORING # BSC-2 OFFSET {ft) DEPTH (ft): 18.5-20.0

SOIL CLASSIFICATION: SP

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal DATE: 12/27/2011
PROJECT #: 7111-11-297

[ GRAIN SIZE DISTRIBUTION GURVE |

32 s oA e #4 #10 #40  #e0 #1100 #200

100 &

&

§ 1 i
1 T

80 P

8¢ \

Y

60

50

\
40 ‘\
\

PERGCENT PASSING

30

20

\
\
4

i0

S

100 10 1 0.% 0.01 0.001
GRAIN SIZE in milimeters

ASTM B 2487 Classification of Soil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=D60/D10
Coarse Gravel < 3" and » 314" Medium Sand < #10 and > #40 Ce = (D30)*2/ (D10 x DBO)
Fine Gravel < 34" and > #4 Fine Sand < #40 and > #200

BORING # BSC-2 OFFSET (ft) DEPTH (ft): 23.5 - 25.0

SOIL. CLASSIFICATION: SP

LIQUID LIMIT
PLASTIC LIMIT
PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal DATE: 12/27/2011
PROJECT #: 7111-11-297

| GRAIN SI7E DISTRIBUTION CURVE |

3 2 18 1 3wt aet #4910 #40 60 #100  #200
& 4

100

&

, g gy I
3
a0

\
\

80

70

60

50

PERCENT PASSING

40

30

g
-_---—

20

/.

100 10 4 0.1 o 0.001
GRAIN SiZE in millimeters

ASTM D 2487 Classification of Soil for Engineering Purposes Coarse Sand < #4 and > #10 Cu=D60/D10
Coarse Gravel < 3" and > 3/4" Medium Sand <#10 and > #40 Cc = (D30)"2 /(D10 x DBO)
Fine Grave! < 34" and > #4 Fine Sand < #40 and > #200

BORING # BSC-2 OFFSET (ft) DEPTH (ft): 28.5-30.0

SOIL CLASSIFICATION: SP

LIQUID LINIT
PLASTIC LIMIT
PLASTIC INDEX




GRAIN SIZE DATA

PROJECT NAME: 1-95 Over Snake Creek Canal

SHEET

DATE: 12/27/2011

PROJECT #: 7111-11-297
GRAIN SIZE DISTRIBUTION CURVE |
3 o2r 15 1" aMe s M g0 #40  ge0 100 200
100 & 3\ 3 4 - } } } }
a0
.\‘
e .-a.,..‘-
T,
II\\
70
!
N
N
© 60
= '®
3
<
[+ 1§
= 50 \
8
hd
& 40 ‘
.

30 ‘\

20 \

10 ‘\ﬂ.

. i
100 10 1 0.4 0.01 0.001

GRAIN SIZE in milimeters

ASTM D 2487 Classification of Scil for Engineering Purposes Coarse Sand <#4 and > #10 Cu=Ds&0/D10
Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Co =(D30)*2 / {D10 x D60)
Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING #

BSC-5 OFFSET (ft)

SOIL CLASSIFICATION: SP

DEPTH {ft): 8.0 -10.0

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal

PROJECT #:

7111-11-297

DATE:

1212712011

GRAIN SIZE DISTRIBUTION CURVE I

fc R A S 7 R #4 #10 #40 g0 #I00  fon0

& I 4
L4

\H t t } + t

90

80

70

&0

50

PERGENT PASSING

40

s
I

20

10

\

\
\
.

\.

100

10 1 0.1
GRAIN 51ZE in millimeters

0.01

0.001

ASTM D 2487 Classification of Soil for Engineering Purposes Coarse Sand < #4 and > #10 Cu=D60/D10
Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Cc = (D30)~2 / (D10 x DBO)
Fine Grave! < 3/4" and > #4 Fine Sand < #40 and > #200

BORING #

BSC-5 OFFSET (ft)

DEPTH (ft):

SOIL CLASSIFICATION: SP

13.5-15.0

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: |-95 Over Snake Creek Canal

PROJECT #:

711111-297

DATE:

1212712011

100

GRAIN SIZE DISTRIBUTION CURVE I

3 o2 150 1" 3 3 #4 #10

#40 @60 #100

#200

[
L3
L

&,
9

I
T

a0

a0

70

60

50

PERCENT PASSING

40

30

20

\
\
\

.

N

100

10 1

GRAIN SIZE in millimeters

C.01

G0

ASTM [ 2487 Classification of Soil for Engineering Purposes Coarse Sand

< #4 and > #10 Cu=D60/D10
Coarse Gravel < 3" and > 3/4" Medium Sand < #10 and > #40 Ce = (D30)2 1 (D10 x D60}
Fine Gravel < 3/4" and > #4 Fine Sand < #40 and > #200

BORING #

SOIL. CLASSIFICATION:

BSC-5 OFFSET (ft)

SP

DEPTH (ft):

23.5-25.0

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




GRAIN SIZE DATA SHEET

PROJECT NAME: I-95 Over Snake Creek Canal DATE: 12/27/2011
PROJECT #: 7111-11-297
GRAIN SIZE DISTRIBUTION CURVE ||
FC U L - A VO V: L | #10 #40  #ig0 #1100  #200
0o e \-._. £ t I
™o
90
o0 \
\

70
o \
& ®
2
oy 50
o
& a0

30

20 \

\
10
o \“?d
100 10 1 0.1 0.01 0.001
GRAIN SIZE in milimelers

< #4 and > #10

Coarse Sand

ASTM D 2487 Classification of Soil for Engineering Purposes

Cu=D60/D10

Coarse Gravel < 3"and » 34" Medium Sand < #10 and > #40

Cc = (D30)72  {D10 x D60}

Fine Gravel < 34" and > #4 Fine Sand

< #40 and > #200

BORING # BSC-5 OFFSET (ft)

SOIL CLASSIFICATION: SP

DEPTH (ft):

28,5 - 30.0

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




SOUTH FLORIDA
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GRAIN SIZE DATA SHEET

PROJECT NAME: 1-95 Over Snake Creek Canal
7111-11-297

PROJECT #:

DATE: 12/27/2011

100 &

| GRAIN SIZE DISTRIBUTION GURVE |

#4 #10

#40  #80 #100

#200

il i !
¥ T T

90

80

70

80

50

FPERCENT PASSING

a0

3o

i

20

10

100

10

1

Q.1

GRAIN SIZE in millimeters

0.

ASTM D 2487 Classification of Soil for Engineering Purposes

Coarse Sand

<#and > #10

Cu=Ds0/D10

Coarse Gravel

< 3" and > 3/4°

Medium Sand

<#10 and > #40

Ct = (D30)*2 / {D10 x DB0)

Fine Gravel

<3/4" and > #4

Fine Sand

< #40 and > #200

BORING #

Canal

SOIL CLASSIFICATION;

OFFSET (ft)

SP

DEPTH (ft): At the Bottom

LIQUID LIMIT

PLASTIC LIMIT

PLASTIC INDEX




BOR # gsc-t BOR # BSC-2
STA.  gi+i8.42 STA. 81+i8.03
OFF. 73.56° LT OFF. 88.44' RT
ELEV. N/A EFLEV. N/A . Asphalt
DATE  12/22/201 DATE  f2r22/200
HAMMER  Safely HAMMER  Auto
RIG (CME-55 RIG CME 45 Sand
NORTHING 587397 .7176 NORTHING 5873014380
EASTING  923821.0697 EASTING 9338951.3585 Limeslone
0 — - O
c LIGHT BROWN SAND, WITH FEW LIMEROCKS (SP) = Grovelly Sand
5 E LIGHT BROWN SAND, OCCASIONALLY - -5
- WITH TRACE LIMEROCKS (5P} .
o B LIGHT BROWN VERY SANDY LIMESTONE EP
E LIGHT BROWN VERY SANDY LIMESTONE 3 NOTES:
-15 B — -5
o 3 N ENCOUNTERED WATER TABLE
-20 - -20
- LIGHT BROWN SAND (SP) LIGHT BROWN SAND (5F) ] N NUMBERS TO THE LEFT OF BORINGS INDICATE
o5 B A .25 SPT VALUE FOR 12" PENETRATION.
E 3 (UNLESS OTHERWISE NOTED.)
-30 =
s LIGHT GRAY SILTY LIMESTONE LIGHT GRAY SANDY LIMESTONE 3 MC= NATURAL MOISTURE CONTENT (%)
5 -35 - -35 § -200= FINES PASSING #200 SIEVE (%)
W o = w o= ORGANIC CONTENT (%)
g 0 g 40 = L= LQUID LIMIT (2
£ s E E Pi= PLASTICITY INDEX (3}
8 E ERa NP=  INDICATES NON-PLASTIC
=0 [ T e Vo= WEIGHT OF
~55 LIGHT GRAY SAND, MOSTLY WITH FEW — -55
3 TO LITTLE STRONG CEMENTATIGNS (SP) 3 STRATA BOUNDARIES ARE APPROXIMATE
-60 |- - -60 AND MAY VARY BETWEEN OR AWAY FROM
= 3 BORING LOCATIONS.
-65 |- - -65
-70 ;— — 70 STANDARD PENETRATION TEST DATA
75 E i SPOON INSIDE DIA. 1375 Inches
= 3 SPOON GUTSIDE DIA. 2.0 Inches
-80 |- 23fiet LIGHT BROWN SLIGHTLY SANDY LIMESTONE - -a0 AVG. HAMHER DROP 30.0 Inches
c ep LT LIGHT BROWN SLIGHTLY SANDY LIMESTONE 3 HAMMER WEIGHT 140.0 pounds
-85 = 34 i — -85
Borling Terminated Boring Termingled SPT CONSISTENCY CHART
at Depth —-85f1 al Depth -85f1 SITS AND CLAYS
SAFETY HAMMER — AUTOMATIC HAMMER
SPT N-VALUE SPT N-VALUE
CONSISTENCY (BLOW/FOOT) (BLOW/FOOT)
T | i , . VERY SOFT LESS THAN 2 LESS THAN |
e —t = . === SOFT 2 -4 /-3
\ u ] FIRM 4-8 3i-6
BEC-1 | €3 i O STIFF 8§ - 15 6~ 12
! W ' 2 VERY STIFF 15 - 30 12 - 24
| ¥ ,' ] HARD GREATER THAN 30  GREATER THAN 24
\ =
vy
\ I' SPT DENSITY CHART
@ . \ 8 ; 83 GRANULAR MATERIALS
‘ | L, SAFETY HAMMER — AUTOMATIC HAMMER
= = J I S — RELATIVE SPT N-VALUE SPT N-VALUE
e T <R B/i-95 I == DENSITY (BLOW/FOOT) (BLOW/FOOT)
t , |2 VERY LOOSE  LESS THAN 4 LESS THAN 3
f r LOOSE 4-10 3-8
| I' MEDIUM e - 30 8 - 24
1| bt | DENSE 30 - 50 24 - 40
| L@g:é | VERY DENSE GREATER THAN 50  GREATER THAN 40
=
1‘ wd : ENVIRONMENTAL CLASSIFICATION
sz 1 | ]i : SUBSTRUCTURE:
1 |
4___'___'_____,__‘55:“—
E=—"0 L \ ! < SUPERSTRUCTURE:
REVISIONS DRAMN Bf ¢ SHEET TITLE REF. DWG. RO.
. RAJ KRISHNASAMY, P.C. A STATE OF FLORIDA
DATE oY CESERIPTION BATE B DESCAIFTION P.E. LICENSE NUI.;BER 53567 ::EGCK'EDIBZY. DEPARTMENT OF TRA[QRSPORTATION REPORT OF CORE BORINGS
; ;—;ggﬁijfﬁlss]&ung?ffw%@ioéﬁo DE;‘MG’:E}; ZBT’ FoID fo. SO CINANCTR. PROVECT 17 [PROCEET e SHEET HO.
WEST PALM BEACH, FL 334l gt g BROWARD | 422796-1-52-01 1-95 OVER SNAKE CREEK CANAL
CERTIFICATE OF AUTHORIZATION 28073 | “ae 13 MIAMI-DADE |422796-2-52-01

ngonzaler i/13/2012 2:00:44 PH Ji\Tlerrg Documents™\Projects\TSE - 20INH-i-297 .195-Broward-Exprass Lane (ielrichgeoiech



BOR # BSC-4 BOR # BSC-5

STA. 84+00 STA. 84+03

OFF. 75.00' (T OFF. 90.00" RT

ELEV. N/A ELEV. N/A

DATE  1/9/2012 DATE  12/21/201 - Asphalt
HAMMER  Aufo HAMMER  Auto i

RIG CHME-45 RIG  CME-45
NORTHING 587554.5613 NORTHING ~ 587441.3508 Sand
EASTING  923929.4127 EASTING  924063.3406

Limestone

0 —Asphalt - 10" 20
= BROWN TO DARK BROWN SAND (SP) 3 Gravelly Sand
S LIGHT BROWN SAND, WITH - -5
= TRACE  LIMEROCKS /CEMENTATIONS (SP) E
-0 |- LIGHT BROWN SAND WITH SOME LIMESTONE FRAGMENTS (SF) i
-i5 |- - -5 NOTES:
o LIGHT BROWN SANDY LIMESTONE 3
20 = LIGHT BROWN SAND (SF) E N ENCOUNTERED WATER TABLE
=25 [ - -25 N NUMBERS TO THE LEFT OF BORINGS INDICATE
c LIGHT BROWN SAND (SP) LIGHT GRAY LIMESTONE = SPT VALUE FOR i2" PENETRATION.
~30 = - -30 (UNLESS OTHERWISE NOTED.)
-35 A .35 . HC= NATURAL MOISTURE CONTENT (%)
- m LIGHT GRAY SANDY LIMESTONE . 2 -200= FINES PASSING #200 SIEVE (%)
§ -0 = o -0 oc= ORGANIC CONTENT (%)
= - Efgg gﬁégms;'ﬂgg&ﬂﬁrfous (SP) E - l= LIQUID LIMIT (%)
= g5 B = 45 F Pl= PLASTICITY INDEX (X)
- = 0 .
5 - LIGHT GRAY SANDY LIMESTONE ] & wP= INDICATES NON-PLASTIC
S - 30 WOH= WEIGHT OF HAMMER
- ST S R i aT ons s :
55 - e STRATA BOUNDARIES ARE APPROXIMATE
60 & 3 w0 AND MAY VARY BETWEEN OR AWAY FROM
- 3 BORING LOCATIONS.
-65 | LIGHT GRAY SAND, MOSTLY WITH - ~65
= LITTLE TG SCHME STRONG CEHENTATIONS (SF) = STANDARD PENETRATION TEST DATA
-0 | - -70 SPOON INSIDE DIA. 1.375 Inches
75 F I SPOON OUTSIDE DIA. 2.0 Inches
a : AVG. HAMMER DRGP 30.6 inches
—80 | vy 3 g HAMMER WEIGHT 0.0 pounds
E 3o IEE] LIGHT BROWN SLIGHTLY SANDY LIMESTONE 3
a5 E oy Lk = -gs SPT CONSISTENCY CHART
Boring Terminated Boring Terminated SILTS AND CLAYS
af Depth ~8511 of Depth -8} SAFETY HAMMER AUTOMATIC HAMMER
SPT N-VALUE SPT N-VALUE
CONSISTENCY {BLOW/FOOT? (BLOW/FOOT)
VERY SOFT LESS THAN 2 LESS THAN !
- ‘ ‘ i ; SOFT 2 -4 i- 3
: i ———— FIRM 4-8 3-6
{ < ! 85C-4 STIFF g - 15 6 - 12
| - ! VERY STIFF 15 - 30 2 - 24
I £ | & HARD GREATER THAN 30  GREATER THAN 24
\ 3 | 3
! [ SPT DENSITY CHART
E l'. I GRANULAR MATERIALS
] i | 83 SAFETY HAMMER  AUTOMATIC HAMMER
7 \ | 77 ] RELATIVE SPT N-VALUE SPT N-VALUE
£ ‘ L L DENSITY (BLOW/FOOT) (BLOW/FOOT)
S R B —— VERY LOOSE  [ESS THAN 4 LESS THAN 3
] SR 9/1-95 |
T T I LOOSE 4 -0 3-8
'.] i MEDIUM 0 - 30 8 - 24
\ | DENSE 30 - 50 24 - 40
| | VERY DENSE GREATER THAN 50  GREATER THAN 40
1 - i
\ g | ENVIRONMENTAL CLASSIFICATION
| © i SUBSTRUCTURE:
! I | B5C-5
/A | 1 : re SUPERSTRUCTURE :
—— ¥ 3 -
o 1 |_ ! a ]
REVISIOCNS DRAWH BY: SHEET TITLEs
RAJ KRISHNASAMY, P.E. . STA OF FLORID REF. DWG. NO.
DATE BY DESCRIPTION DaTE ay OESCRIPTION S PE. LICENSE NU&;BER 53567 C:EGCK‘EDIBZ\’- DEPARTMEN%EOF TRANspgRTAT]oN REPORT OF CORE BORINGS
TIERRA SOUTH FLORIDA w112 - -
L 2765 VISTA PARKWAY, S-ig | oistoven br. | o0 10 couTy [haEIA PROVECT B0 TPRosccy wae SHEET Mo
WEST PALY BEACH, FL 3341 |mecersn 3 WARD  |422796-1-52-01 1-95 OVER SNAKE CREEK CANAL
CERTIFICATE OF AUTHORIZATION 25073 | " 112 WIAWT-DADE |4227396-2-52-01
ngonzatez LA 202 2:00:58 Pi J\Tierra Documents \Projecis\TSF ~ ZOMNH-H-297.185-Broward-f xpress Lone (Metrichgeafech



BRIDGE HYDRAULICS REPORT DRAFT
Project number: FPID: 414964-1-22-01

Appendix C Sizing Riprap at Abutments

Prepared for: FLORIDA DEPARTMENT OF TRANSPORTATION DISTRICT VI AECOM



APPENDIX
SIZING ROCK RIPRAP AT ABUTMENTS

NOTE: Design Guideline 14 of HEC-23 outlines the sizing of rock riprap for abutments. The following are the additional protection measures taken for this bridge.
Riprap sizing is done for the 100-Year Design Storm Event.
CASE A
Froude Number > 0.80 (from Abutment Scour Computations, HEC-23). Use the following relationship:

Dso= (K/(S=1))x (V*/gy)*™xy .. Equation 14.1 (DG14.6 HEC23)
CASEB
Froude Number < 0.80 (from Abutment Scour Computations, HEC-23). Use the following relationship:

Dso=(K/(Se—1))x (V*/gy)xy ... Equation14.2 (DG14.6 HEC23)
Where. V = characteristic average velocity in the contracted section (feet / second)

S, = specific gravity of riprap (2.65)

g = 32.2 feet / second?

y = depth of flow in the contracted bridge opening (feet)

K =1.02 for vertical wall abutment and 0.89 for a spill-through abutment.
Step 1 - If SBR (set-back length / average channel flow depth) > 5, characteristic average velocity in the contracted section (Q/A) is computed for the overbank section flow only. If
SBR < 5, compute characteristic average velocity based on the entire contracted area through the bridge opening.

Left Bank Length = ft

Depth of Flow = ft
SBR =

Right Bank Length = ft

Depth of Flow = ft
SBR =

Since there is no set-back distance fro the bridge abutment, based on the geometry and the 100yr design flow, SBR < 5 for both abutments
Computations below are based on the entire contracted area through the bridge opening. The same stone will be placed at BOTH abutments.

Channel
Depth of flow in the contracted bridge opening = 17.74  |feet
Flow area in main channel = 1619.18 |sq ft use 250-yr data from 2012 report
Channel flow = 4200.00 |cfs flow comparable to 250-yr storm
V= 3.48 |ft/s
FR=V/(gxy)”= 0.15
Froude Number < 0.80. Use the following equation:
Dso= (K/ (S5 = 1)) x (V*/ g y) xy
K=0.89 Spill-through abutment Dso= 0.26 |feet
Provide Rubble Riprap D5, = 6 inches based on FDOT Standard Sizes.
Step 2 - Determine riprap extent and layout

1. The apron at the toe of the abutment should extend along the entire length of the toe of abutments and wingwalls.

2. The apron should extend from the toe of the abutment into the bridge waterway at a distance equal to twice the flow depth (max 25ft).
2 x flow depth = 35,5 ft Provide 25 feet on both sides

3.  Riprap mattress thickness = 2.5 ft (FDOT Standard Specification 530)

4.  The apron should extend for a minimum length of 35 feet beyond the bridge on either side.

Provide rubble Riprap 2.5 feet thick over filter fabric Type D-2.

Main Channe|

[[ == ]

Floodplain

r: n
2« flow depth or 25 f1,
whichever is ess

Y, e
! | Abutment
i i P
—<
2x flow depth or 25 1, —

whighever is greater o

Figure 14.7. Plan view of the extent of rock riprap apron (Lagasse et al. 2006).
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