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Hydraulic and Hydrological Report
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The crossing of the I-75 Reversible Lanes over Hope Creek and Rottenwood Creek 18 located n
the city of Marietta, Cobb County, Georgia. The proposed new allgnment'.‘_.conslsts of two
bridges (Bridge #16 and #17) which cross Hope Creek longitudinally and tran.é\}_\-*ersely Crosses
Rottenwood Creek at the Hope Creck confluence. The proposed alignment is locaf'é_.\cl on the west
side of I-75, approximately 20 feet or less west of the existing I-75 edge of sh(; lder and is
within a designated regulatof\ ﬂoodw ay. As part of this project, Hope Creek will be re-aligned
from@gfﬂxon 2650 EOLW to reduce impacts by the piers at Bridge #17. The
proposed alignment crossing occurs in an area that is heavily vegetated with large specimen trees
and dense underbrush. While there is no development within the immediate floodplain, there is
commercial and multi-residential units located along the western floodplain edge approximately
100 ft west of the proposed bridge alignments. The eastern floodplain edge is defined by I-75.
Roadway embankment fill contained within MSE walls will connect Bridge #16 and #17. This

roadway section is within the floodplain.

Proposed Condition

The proposed bridge #16 structure is to be a 1120°-0” long by 39’-3" wide, out-to-out, PSC beam
bridge with concrete hammerhead piers and MSE wall abutments. All bents are positioned at 90
degrees to the roadway centerline and }Vlth the exception of Span #1 are perpendicular to the
channel and direction of flow” Sp:%;Uat Bridge #16 spans the I-75 culvert inlet of Rottenwood
Creek and the Hope Creek confluence. All spans are 140°-0” long. The proposed bridge will be
36°-0" wide gutter to gutter and consists of two 12’-0” travel lanes with a 2°-0” inside shoulder
and 10’-0” outside shoulder. The minimum low chord elevation is 950.07 feet and the minimum

roadway elevation is 957.24 feet. The proposed bridge #16 is the minimum length required to

reduce impacts to the designated regulatory floodway and associated floodplain.

The proposed bridge #17 structure is to be a 5080°-0” long by 39°-3” wide, out-to-out, PSC beam
bridge with concrete hammerhead piers and MSE wall abutments. All bents are positioned at 90
degrees to the roadway centerline and with the exception of Span #19 are perpendicular to the
channel and direction of flow. Span #19 at Bridge #17 spans the I-75 culvert outlet of Hope Creek.
All spans are 140’-0” long. The proposed bridge will be 36’-0” wide gutter to gutter and consists



of two 127-0” travel lanes with a 2’-0" inside shoulder and 10’-0” outside shoulder. The
minimum low chord elevation is 960.00 feet and the minimum roadway elevation is 967.18 feet.
The proposed bridge #17 is the minimum length required to reduce impacts to the designated

regulatory floodway and associated floodplain.

Proposed Alternatives

No alternate structures were considered for this site.

Method of Analysis for Proposed Bridge

Requirements and guidelines contained in the Georgia Department of Transportation’s (GDOT)
Drainage Design Manual, Chapters 2 & 14, were used in the preparation of this report. Cross-
sectional information was derived from the Federal Emergency Management Agency (FEMA)
data (HEC-2), supplemented with a field survey provided by PBS&J. Modeling and hydraulic
analysis was performed with the HEC-RAS (Version 3.1.3, May 2005) program using the energy
and momentum bridge modeling methods for the proposed bridges. Within the FEMA models
the downstream boundary conditions were set as the normal depth using the hydraulic slope
derived from USGS Quadrangle Topographical maps. For the corrected effective model and
proposed models the downstream boundary conditions were set as the normal depth using the

hydraulic slope derived from fle]d survey data.
Not about Eotenuood Ck. DA 4

( " The drainage basin within the limits of the two proposed bridge crossings is approximately 832

acres (1.30 sq. mi.) and was measured from the USGS Quadrangle Topographical maps for
Marietta and Sandy Springs, Georgia, in combination with FEMA data. The drainage area for this
project site is located in Region 1. Discharges for the 10, 50, 100, and 500-year storms are

detailed in the FEMA Summary of Discharges data which can be found in Section 4.

Manning “n” values were specified as 0.025 — 0.045 in the channel and 0.080 — 0.120 in the
overbank areas and are based on the site assessment which agrees with FEMA data. In the
proposed model the values at the left overbank were adjusted to properly model the changed

condition after the bridges are introduced in the floodplain sections.

There is no design year ADT available for this site. However, per GDOT guidelines for an
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interstate this sit€ has been designed to accommodate the 50-year storm and provide a minimum of
2 foot of freeboard. Also, the ?i%e%ust provide a minimum of 1 foot of freeboard above the 100-yr

storm.

FEMA Participation

This site is Jocated in the City of Marietta, Cobb County, Georgia. Since this community
participates in the National Flood Insurance Program (NFIP) administered by the Federal
Emergency Management Agency (FEMA), all NFIP regulations apply. In particular, the NFIP
regulation 60.3(d)(3), states that the community shall:

“Prohibit encroachments, including fill, new construction, substantial improvements, and other deveiopment
within the adopted regulatory floodway unless it has been demonstrated through hydrologic and hydraulic
analysis performed in accordance with standard engineering practice that the proposed encroachment would
not result in any increase in flood levels within the community during the occurrence of the base flood
discharge...”

Hope Creek and Rottenwood Creek have been previously studied by FEMA, and at the proposed
crossing is designated as a Zone AE flood area. This site is also within a designated floodway.
Due to the location of the proposed alignment of Bridge #16 and #17 it is necessary to encroach
on the regulatory floodway, however the encroachment occurs within the project right-of-way.
Consequently, the proposed bridges create an increase in the base flood elevations and floodway
elevations. However they still meet GDOT hydragLi::dgffj%nhcriteria' In accordance with FEMA
guidelines, community coordination with FEMA& required for this site to revise the effective
base flood elevations, floodway widths, and floodway elevations. This will also address the re-
alignment of Hope Creek in the vicinity of Bridge #17. If the community agrees with the
proposed changes to the floodway then a “Conditional Letter of Map Revision” (CLOMR) must
be submitted to FEMA.

Model Development & Design Approach

The alignment of Bridge #16 and #17 crosses Hope Creek longitudinally. In order to model this

scenario one-dimensionally each bent and span section that comes in contact with the creek was

entered as a bridge crossing. Flow is subcritical and the proposed bridges do not constrict the ()P

i
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<) 8 not applicable; therefore the energy and momentum methods were 'app_l_i;?d-ih“the@{idge analysis.
" " For the purpose of calculating ﬂc.u.(}dstage elevations, floodway elevation“s\;\i?elocities,h:our, etc.,
three computer models were developed to simulate the 10-, 50-, 100-, 500-year storm events and
100-yr floodway using FEMA discharge data. The computer model simulations and corresponding
electronic file names are summarized in the following Table 1. Each model is described in more
detail below. Model data and comparison of all models to the published FIS data is in tabular format

and can be found in Sections 6 & 7.

Table 1 Model Runs and Corresponding File Names
Computer Model Simulation Plan Name
Duplicate Effective Multi-profile ex fp
Model (HEC-RAS) Floodway ex fw
] ‘ Nt RS Corrected Effccti\-'c—
Corrected Effective ChanRealign 5Qs
Model (HEC-RAS) Floodsay Corrected Effective-
ChanRealign
; ; Proposed Structure-
Proposed Model Muln:pratile ChpanRealign 5Qs
HEC-RAS Proposed Structure-
( ) Floedway ghanRealign

Duplicate Effective Model - The Duplicate Effective Model was created using the published FIS data
from the 2008 FEMA study for the entire Hope Creek reach. The FEMA sections are named in
reference to the distance of the corresponding section upstream of the confluence of Hope Creek with
Rottenwood Creek. The HEC-RAS files provided by the County contained the multi-profile and
floodway input information. In the duplicate effective multi-profile and floodway models, the
downstream boundary condition was set as the normal depth using the hydraulic slope. The output

data summary from the Duplicate Effective Model is provided in Section 6.

Corrected Effective (Existing Condition) Model - The Duplicate Effective HEC-RAS Model was

updated and corrected to establish the Corrected Effective or Existing Condition Model.
Adjustments were made to eliminate unnecessary cross sectional data. The cross sections in the
Duplicate Effective Model were over 1000 ft lon‘g_._ﬁ;ereforfj geometry points beyond the floodplain

boundaries (particulary on the east side of I-75) were removed. Also, the existing cross sections



e
were extremely high, in some places over 20 feet above the 500-yr water surface elevation, Jherefore)

geometry points above this elevation were removed. Using field survey data obtained for this
project, the model includes new cross-sectional data. Cross sectional data at River Sta. 2650 through
4080 was corrected to incorporate the proposed re-alignment of Hope Creek. The downstream
boundary conditions were set as the normal depth using the hydraulic slope derived from field survey

data. Profile data for the Corrected Effective Model is provided in Section 6.

Proposed Model - The Corrected Effective Model was altered to include the proposed bridge

structures along with adjustments to the Manning “n” values at the bounding cross sections. Also,
within the vicinity of Bridge #16 and #17 the Manning “n” values in the left overbank arcas were
reduced to 0.09 to reflect the cleared condition at these sections resulting from the bridge
construction. Cross sectional data at River Sta. 1027.831 through 2354.325 was corrected to include
the proposed roadway embankment being added between Bridge #16 and #17. Profile data for the
Proposed Model is provided in Section 6.

Hydraulic Assessment for Proposed Structure

The 10-, 50-, 100- and 500-year events were modeled for the natural and proposed conditions using
the HEC-RAS computer program. The proposed conditions model was run with the proposed bridge
sections entered for Bridge #16 and #17 where bent locations actually crossed the creck. Not all bent
locations at Bridge #16 cross or interact with Hope Creek, therefore only bents #6, #7 and #8 appear
in the model. The area of opening, velocities, and floodstage elevations for the existing condition
and proposed structure were calculated using the HEC-RAS modeling. This hydraulic data is
detailed in Tables 2 & 3.

h avt
The proposed bridgélm been sized to provide 10 feet of setback from the abutment walls to edge of

bank (where applicable) and provide 2 ft and 1 ft of freeboard at the 50-year and 100-year storm,

respectively.

The mean velocities (or velocities thru the structure) at Bridge #16 for the 50 and 100-year storms
are 5.20 ft/s and 5.39 ft/s, respectively. The 50 and 100-year storms create 0.40 feet and 0.37 ft.
respectively, of backwater for the proposed bridge. Models indicate that Bridge #16 clears the 50,




100, and 500-year storms with no flow over the roadway.

The mean velocities (or velocities thru the structure) at Bridge #17 for the 50 and 100-year storms
are 2.31 ft/s and 2.35 ft/s, respectively. The 50 and 100-year storms create 0.05 feet and 0.06 ft,
respectively, of backwater for the proposed bridge. Models indicate that Bridge #17 clears the 50,

100, and 500-year storms with no flow over the roadway.

Maximum channel scour depths within the limits of Bridge #16 and #17 vary for the 100-year storm
and 500-year storm. The maximum calculated total scour depth at Bridge #16 occurs at bent§#6 and
15 16.84 ft for the 100-year storm and 17.72 ft for the 500-year storm. The maximum calculated total
scour depth at Bridge #17 occurs at bents #2 and #6 and is 17.30 ft and 17.67 ft for the 100-year
storm and 18.86 ft and 18.64 ft for the 500-year storm, respectively. (See the Predicted Scour Report

in Section 8.)

A risk assessment was performed for this site and no risk was determined since the proposed bridges

have no significant encroachments.

The required maps, calculations, computer runs, roadway and bridge sheets are included in the

following sections.




TABLE 2: HYDRAULIC DATA AT BRIDGE #16

50-Year Stom

Floodstage Elevation
Discharge Thru Bridge (cfs)
Flow Area (sf)

Velodty Thru Bridge (fps)
Channel Velocity (fps)

Backwater (ft)

Approach W/O Bridge
Approach W/Bridge
Natural Channel Velocity

100-Year Storm

Floodstage Hevation
Discharge Thru Bridge (cfs)
Flow Area (sf)

Velodty Thru Bridge (fps)
Channel Velocity (fps)

Backwater (ft)

Approach W/O Bridge
Approach W/Bridge
Natural Channel Velocity

500-Year Storm

Floodstage Hevation
Discharge Thru Bridge (cfs)
Flow Area (sf)

Velodity Thru Bridge (fps)
Channel Velocity (fps)

Backwater (ft)

Approach W/O Bridge
Approach W/Bridge
Natural Channel Velocity

2-Year Floodstage
10-Year Floodstage

Proposed Bridge
957 .42
1590.00

X563
520 )

([ 497

0.40
957.40
957.80

5.25

Proposed Bridge
968.04
1790.00
332.37
5.39
5.17

037
958.04
958.41

5.43

Proposed Bridge
969.44
2300.00
396.40
5.80
5.66

0.30
950.49
959.79

5.86

953.84
965.70

Note: Approach elevations taken at River Sta. 4925.68

Natural channel velocities taken at River Sta. 4925.68

/i
1 ."\/.i"‘tj
of i g &
o*r' - f
| yeA®
et

Note: For comparative purposes, data derived from cross section upstream of Bent #19




TABLE 3: HYDRAULIC DATA AT BRIDGE #17

0-Year Stom

Floodstage Bevation
Discharge Thru Bridge (cfs)
Flow Area (sf)

Velodity Thru Bridge (fps)
Channel Velocity (fps)

Backwater (ft)

Approach W/O Bridge
Approach W/Bridge
Natural Channel Velocity

100-Year Storm

Floodstage Bevation
Discharge Thru Bridge (cfs)
Flow Area (sf)

Velodity Thru Bridge (fps)
Channel Velocity (fps)

Backwater (ft)

Approach W/O Bridge
Approach W/Bridge
Natural Channel Velocity

500-Year Storm

Floodstage Hevation
Discharge Thru Bridge (cfs)
Flow Area (sf)

Velodty Thru Bridge (fps)
Channel Velocity (fps)

Backwater (ft)

Approach WO Bridge
Approach W/Bridge
Natural Channel Velccity

2-Year Floodstage
10-Year Floodstage

Proposed Bridge
937.21
2450.00
1060.78
2.31
4,74

0.05
937.20
937.25

4.78

Proposed Bridge
937.70
2800.00
1190.23
2.35
497

0.06
937.68
937.74

5.03

Proposed Bridge
988.20
3650.00
1521.68
240
5.32

0.09
938.85
938.94

5.40

934.76
936.98

Note: Approach elevations taken at River Sta. 878.1
Natural channel velocities taken at River Sta. 878.1

Note: For comparative purposes, data derived from cross section upstream of Bent #8



Section 2:
Hydraulic Site Inspection



I-75 REVERSIBLE LANES (Bridge #16 & #17)
OVER HOPE CREEK & ROTTENWOOD CREEK

MARIETTA, GEORGIA
COBB COUNTY

HYDRAULIC SITE INSPECTION

On September 1, 2009, a hydraulic site inspection was performed at the location of the
proposed I-75 Reversible Lanes bridge crossings over Hope Creek and Rottenwood Creek. The

following site conditions were noted:

The proposed crossing occurs in an area that is heavily vegetated with large
specimen trees and dense underbrush. While there is no development within the
immediate floodplain, there C}ksdéommercial and multi-residential units located
along the western floodplain edge approximately 100 ft from the centerline of the
channel. The eastern floodplain is bordered by I-75 which is located
approximately 20 ft from the centerline of the channel with some locations even

closer.

The channel through the proposed alignment averages 40 feet in width with high
well-defined banks that are lined with vegetation and overhanging trees. Banks
are stable but the stream appears to be cutting at various locations along the

alignment.

The bottom of the channel is composed of medium grained sandy-clay. At the
time of the site inspection, the water in the channel was approximately 10 — 12
inches deep and moving slowly. With the exception of where Hope Creek
confluences with Rottenwood Creek, for the majority of the project the direction

of flow occurs perpendiculat to the proposed alignment.

1. 1
grél i)



East Overbank



. A

est O\;erbank




v 5.

~ | . b . . - -
Inlet of I-75 RCBC at Rottenwood Creek



Section 3:
Site Location, USGS Quadrangle &
Flood Insurance Maps
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Section 4:
Discharge Data



FIS/FEMA DISCHARGE DATA

The 2008 FEMA Flood Insurance Study for Cobb County, provides discharge values at this site
of 1650 cfs for the 10-year storm (Qjo), 2450 cfs for the 50-year storm (Qsp), 2800 cfs for the
100-year storm (Qqo0), and 3650 cfs for the 500-year storm (Qspp). See published data on next
page.



TABLE 2 - SUMMARY OF DISCHARGES (continued}

Peak Discharpes (cubic feet per second)
Diainage Aea 10-Percent 2-Percent- I-Percent-Annual 0.3-Peronk
Enisting  Entue
GORDON BRANCH
At confluence with Gordon 030 182 545 623 , BO6
Creek
At South Gordon Road .10 208 208 142 * 446
GORDON CREEK
At county boundary 2.40 1,375 1962 2230 ? 2,852
Al South Dillon Rosd 1&0 1,133 1512 L824 ' 21
Southwest
At sauth Gordon Road 100 890 1.2% 1,421 * 1,815
Southwest
Al Kenneth Lane Scuthe st 040 481 623 7% ' g
GOTHARDS CREEK
At confloence with Sweetwater 23,00 2,89 4,485 5153 ' 7,611
Creek
Al Brosvnsville-Lithia Springs 2170 2738 437 4575 ) 6773
Road Southwest
HARMONY GROVE CREEK
At confloence with Willeo 1.40 879 1,288 1473 » 1,932
Creek
Al Post Oak Tritt Road 1.20 809 1,178 1,30 * 1761
Northeast
At Joheson Ferry Road 030 448 636 ] * 930
Northeast
HOPE CREEK
Al conflzence with 1.30
— Rotenwood Creek 1650 2450 1800 291 3,650
Al Intenstuie 75 .84 1,100 1,590 L0 1920 2,30
Approximately 1,290 feet 0.55 860 1,240 1400 1490 L7940
Upstream of South Marketia
Parkovay Southeast 5 tate
Highway 130
LAUREL CREEK
At confluence with Nickajack
Creek 168 1,500 2,660 1090 3200 1980
Al Easl Wesl Connector 150 1,550 150 1810 4930 5310

*Dats not aveilahle



Section 5:
Flood Insurance Study Information
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Section 6:
Hydraulic Model Data



PUBLISHED FIS/DUPLICATE EFFECTIVE MODEL (HEC-RAS) DATA

Table 4
100- 500-

FEMA River 10-Year | 50-Year | Year Year | Floodway | Floodway
Cioiss Station | WSEL | WSEL | WSEL | WSEL WSEL Top
Section No. Width
D 8000 1003.2 | 1003.77 | 1003.98 | 1004.45 1004.7 38.84

7548 996.92 | 997.52 | 997.74 | 998.23 997.93 38.84
7061 086.73 | 987.56 | 987.87 | 990.86 087.87 42.82
6930 985.12 | 987.31 988.15 | 991.07 988.15 5242
6496 972.95 | 973.49 | 973.73 | 974.26 974.71 27.86
C 6278 971.33 | 972.22 | 972.59 973.4 972.59 51.99
5629 963.66 | 964.71 | 967.39 | 967.91 967.66 25.76
5428 963.47 964.7 967.53 | 968.09 967.66 25.76
4969 956.11 | 957.82 | 958.45 | 959.89 058.42 23.97
4718 952.56 | 953.67 | 954.03 | 954.89 955.03 23.97
4209 950.96 | 952.31 | 952.82 | 953.93 953.36 63.24
B 3784 950.28 | 951.75 | 952.33 | 953.59 952.67 108.24
3147 947.27 | 948.62 | 949.13 | 950.25 949.36 45.11
2870 945.59 946.8 947.24 | 948.08 947.39 38.31
2262 041.31 941.9 942.14 042.77 942.92 126.12
1650 938.37 | 939.56 940 940.88 940.79 198.41
A 1084 935.98 | 937.02 | 937.39 | 938.36 938.12 47.03
553 933.22 | 934.51 | 934.93 | 935.21 935.39 47.03
151 930.04 | 931.32 | 931.71 932.7 932.01 47.03




CORRECTED EFFECTIVE MODEL (HEC-RAS) DATA

Table 5
100- 500-

FEMA River 10-Year | 50-Year | Year Year | Floodway | Floodway
Cioié Station | YWSEL | WSEL | WSEL | WSEL WSEL Top
Section No. Width
D 8000 1003.23 | 1003.77 | 1003.98 | 1004.45 1004.7 38.84

7548 996.9 997.27 | 997.74 | 998.23 997.93 38.84

7061 986.75 | 987.56 | 987.87 | 990.86 987.87 42.82

6930 985.12 | 987.31 088.15 | 991.07 988.15 52.42

6496 97295 | 973.49 | 973.73 | 974.26 974.71 27.86

C 6278 971.33 | 972.22 972.6 973.4 972.59 51.99

5629 963.66 | 964.73 | 967.35 | 969.35 967.64 25.76

5428 963.47 | 964.52 967.5 969.92 967.64 25.76

4969 056.15 | 957.68 | 958.24 | 959.53 958.4 23.97

4925.68 | 955.64 957.4 958.04 | 959.49 958.12 41.86

4907.87 | 955.63 [ 957.39 | 958.03 | 959.48 958.1 39.81

4783.02 | 955.45 | 957.21 | 957.85 959.3 957.92 42.12

4764.39 | 955.36 | 957.12 | 957.75 959.2 957.83 41.85

4718 954.68 | 956.31 956.9 958.23 956.99 34.39

4643.05 | 953.84 955.3 055.81 956.99 955.7 29.55

4625.32 953.5 954.75 | 955.16 | 956.02 955.21 30.99
4503.71 | 952.85 | 954.06 | 954.42 | 955.16 954.54 40.5

4485.05 | 952.82 | 954.04 | 954.41 955.17 954.53 41.94

4361.84 | 952.11 953.37 | 953.79 | 954.64 953.89 51.45

4343.3 952 953.19 | 953.58 | 954.38 953.77 52.88
4222.47 | 951.45 952.6 953.02 | 953.92 953.26 6.2

4204.47 | 951.44 | 952.63 | 953.06 | 953.97 953.27 63.72

* 4080.46 | 950.88 952.1 952.56 953.5 952.77 51.1

* 4062.73 | 950.81 | 952.04 952.5 953.44 952.71 51.28

* 3940.9 950.08 | 951.41 951.89 | 952.99 952.09 50.82

* 3922.63 | 950.11 95145 | 951.94 | 953.04 952.12 51.88

* 3799.87 | 949.78 | 951.23 | 951.78 | 952.95 951.79 49.96
B 3784

* 3781.1 946.75 951.2 9351.75 | 952,93 951.75 49.96

5 3659.62 | 94941 950.87 | 951.41 952.64 951.37 49.96




% 3641.43 | 949.34 950.8 951.36 | 952.58 951.3 49.96
- 3518.86 | 948.86 | 950.29 | 950.84 | 951.99 950.9 52.58
* 3500.63 | 948.82 | 950.26 | 950.81 951.96 950.87 52.64
» 3378.49 | 94842 | 949.94 | 950.52 | 951.74 950.47 50.9
® 3360.44 | 94836 | 949.88 | 950.46 | 951.68 950.41 50.9
" 3238.3 947.84 949 .4 950.01 951.27 950.01 35.38
* 3220.24 947.8 949.37 | 949.98 | 951.25 949.97 9.1
b 3147 946.98 | 948.35 | 948.87 | 950.01 948.87 3231
i 3097.38 946 947.27 | 947.76 | 948.89 947.82 49.03
* 3079.08 | 945.59 | 946.84 947.3 948.26 947.62 49.01
* 295593 | 94493 | 946.16 946.6 947.53 947.16 54.29
n 2937.88 | 944.85 | 946.07 946.5 947.41 947.1 54.83
* 2870 944.63 | 945.87 | 946.32 | 947.22 946.9 21.15
" 2813.98 | 944.45 | 945.66 | 946.09 | 946.94 946.74 51.13
* 279594 | 944.35 | 945.54 | 945.97 | 946.84 946.65 3115
i 2668.4 943.99 [ 945.13 | 945.55 | 946.46 946.37 70.15
* 2650.68 | 944.05 | 945.24 | 945.68 | 946.62 946.45 70.15
2537.86 | 943.02 | 943.92 | 944.18 [ 945.08 944.31 86.28
2520.83 | 94142 | 943.01 943.69 [ 944.51 943.94 88.74
239093 | 941.66 | 943.23 | 943.62 [ 944.05 943.68 107.5

2354.33 | 940.11 941.25 | 941.94 | 942.91 943 112.79

2262 940.28 | 941.59 | 942.01 942.9 943.43 126.12

2081.92 | 939.81 94098 | 941.42 | 942.29 943.05 147.39

1650 938.97 | 940.36 | 940.85 | 941.76 942.69 198.41

1492.06 | 938.52 | 939.98 | 940.48 | 941.36 942.35 159.56

A 1084 936.22 | 937.34 | 937.74 | 938.99 939.55 47.03
1027.83 | 935.88 | 937.14 [ 937.63 | 938.81 939.44 47.03

949.76 935.74 [ 936.99 | 937.49 | 938.67 939.38 47.03

878.1 935.95 9412 937.68 | 938.85 939.7 47.03

859.34 9359 937.13 | 937.62 | 938.79 939.55 47.03

735.53 935.53 [ 936.82 937.3 958.5 938.74 47.03

716.39 93548 [ 936.58 | 936.97 | 938.15 938.44 47.03

595.36 934.71 936.02 936.5 937.67 937.24 47.03

577.59 934.29 [ 935.77 | 936.27 937.4 936.88 47.03

553 933.94 | 93538 | 935.93 936.9 936.9 47.03




459.59 933.36 934.44 934.62 935.34 936.56 47.03
441.54 933.47 934.66 934.93 935.83 936.48 47.03
324.87 932.13 932.76 933.29 933.96 933.87 47.03
307.28 931.95 933.18 933.51 934.28 933.23 47.03
200.79 929.98 931.31 931.82 932.67 931.62 47.83
185.03 929.84 930.68 931.18 932.4 931.1 50.24
28.22 928.47 929.6 930.02 930.89 930.02 124.65
12.14 928.71 929.78 930.18 931.03 930.18 131

* = channel realignment




PROPOSED MODEL (HEC-RAS) DATA

Table 6
100- 500-

FEMA River 10-Year | 50-Year | Year Year | Floodway | Floodway
Cioes Station | YWSEL WSEL | WSEL | WSEL | WSEL Top
Section No. Width
D 8000 1003.23 | 1003.77 | 1003.99 | 1004.45 1004.7 38.84

7548 996.9 997.52 | 997.73 | 998.23 997.93 38.84

7061 086.75 | 987.53 | 987.89 | 990.86 987.87 42.82

6930 985.12 | 987.31 988.15 | 991.07 088.15 52.42

6496 972.95 | 973.49 | 973.73 | 974.26 974.71 27.86

C 6278 971.33 | 972.22 972.6 973.4 972.59 51.99

5629 963.66 | 964.73 | 967.71 969.41 968.09 25.76

5428 96347 | 964.93 | 967.84 [ 969.97 968.09 25.76

4969 95647 | 95799 | 958.55 [ 959.79 958.8 23.97

4925.68 | 956.12 957.8 958.41 | 959.79 958.59 41.96

4907.87 | 955.73 | 957.46 | 958.09 959.5 058.27 39.81

4783.02 | 95556 | 957.28 | 957.91 | 959.32 958.1 42.35
476439 | 95547 | 957.19 | 957.81 | 959.22 958.01 42.1

4718 954.83 | 95641 [ 956.98 | 958.27 957.21 34.58

4643.05 | 954.12 | 955.57 956.1 957.26 956.16 29.74

462532 | 953.85 | 955.17 | 955.62 | 956.62 955.83 31.24
4503.71 | 953.38 | 954.69 | 955.15 | 956.16 955.45 40.5

4485.05 | 953.03 | 954.28 | 954.68 | 955.55 955.05 41.94

4361.84 | 95245 | 953.58 | 954.25 | 955.26 954.65 51.45

4343.3 952.34 953.6 954.04 | 954.99 954.42 52.88

422247 | 951.92 | 95326 | 953.74 | 954.78 954.12 62.2

4204.47 | 951.65 | 952.87 | 953.31 | 954.32 953.72 63.72

* 408046 | 951.2 05245 | 952.92 | 953.98 953.36 52.28

% 4062.73 | 951.06 | 952.33 | 952.79 | 953.83 953.2 52.26

* 39409 | 950.55 | 951.87 | 952.38 | 953.54 952.78 52.2
* 3922.63 | 950.24 951.6 952.11 | 953.28 052.46 325

* 3799.87 | 949.96 | 951.42 | 951.98 [ 953.23 952.18 49.96
B 3784 --- ---

* 3781.1 949.87 | 951.37 | 95193 | 953.18 952 49.96

* 3659.62 | 949.56 | 951.64 | 951.64 [ 952.93 951.67 49.96

% 3641.43 949.5 951 951.58 | 952.88 951.59 49.96




" 3518.86 | 949.08 | 950.55 | 951.12 | 952.35 951.25 52.64
" 3500.63 | 948.92 | 950.38 | 950.94 | 952.13 951.08 52.64

* 337849 | 948.55 | 950.09 | 950.68 | 951.93 950.72 50.9

* 3360.44 | 94846 | 950.02 | 950.61 | 951.86 950.61 50.9
* 3238.3 947.99 | 949.59 950.2 931.5 950.26 55.76
" 3220.24 | 947.83 | 949.42 | 950.03 | 951.31 950.08 55.76

ki 3147 947.05 | 948.44 | 948.99 | 950.15 949.09 534
* 3097.38 | 946.34 | 947.69 | 948.23 | 949.43 948.49 51.69
il 3079.08 | 945.81 947.2 947.7 948.8 948.11 50.97
* 295593 | 94537 | 946.79 | 947.33 | 948.51 947.83 56.48
* 2937.88 | 945.17 | 946.56 | 947.08 | 948.19 947.61 56.43
* 2870 945.01 946.46 | 946.98 948.1 947.45 51.13
* 2813.98 | 944.87 | 946.31 946.82 | 947.91 947.33 31.15
» 279594 | 944.76 | 946.13 946.6 947.61 947.19 51.13
* 2668.4 944.5 945.88 [ 946.37 | 947.42 946.99 70.15
% 2650.68 | 944.04 | 94536 | 945.83 | 946.83 946.37 70.15
2537.86 | 943.01 944.38 | 944.88 | 945.92 944.5 86.28

2520.83 | 941.42 | 943.01 943.69 | 944.51 944.01 88.74

2390.93 | 941.66 | 943.23 | 943.62 | 944.58 943.63 107.5
o 2354.33 | 940.11 941.25 [ 941.99 | 943.06 942.9 112.79
ks 2262 940.55 | 941.95 | 942.38 | 943.37 943.33 126.12
= 2081.92 | 940.08 | 941.46 | 941.87 | 942.88 942.96 147.39
o 1650 939.36 | 940.99 | 94141 | 94247 942.63 198.41
i 1492.06 | 938.99 | 940.69 | 941.08 | 942.13 942.33 159.56
A 1084 936.1 937.12 | 938.27 | 938.83 939.53 47.03
i 1027.83 | 935.65 | 936.82 | 937.24 | 938.61 939.42 47.03
949.76 935.8 937.06 | 937.56 | 938.77 939.39 47.03

878.1 936.01 937.25 | 937.74 | 938.94 939.69 47.03

859.34 93596 | 937.19 | 937.68 | 938.89 939.55 47.03

13553 935.61 936.89 | 937.39 | 938.61 938.76 47.03

716.39 935.54 | 936.63 | 937.02 | 938.23 938.47 47.03

595.36 934.88 | 936.13 | 936.59 937.8 937.38 47.03

5771.59 934.29 | 935.77 | 936.27 937.4 936.93 47.03

553 933.94 | 93538 [ 93593 936.9 936.94 47.03




459.59 933.36 934.44 934.62 935.34 936.56 47.03
441.54 933.47 934.66 934.93 935.83 936.48 47.03
324.87 932.13 932.76 935.29 933.96 933.87 47.03
307.28 931.95 933.18 933.52 934.28 933.23 47.03
200.79 929.98 931.31 931.81 932.67 931.62 47.83
185.03 929.84 930.68 931.18 932.4 931.1 50.24
28.22 928.47 929.6 930.02 930.89 930.02 124.65
12.14 928.71 929.78 930.18 931.03 930.18 131

* = channel realignment
** = roadway fill & wall




Section 7:
Hydraulic Model Comparison Tables



Data Comparison for all Models

Summary profiles for each storm event are shown in Tables 7-10. Floodway data is detailed in

Tables 11-12. Data for all models are compared to the published FIS data.



10-YEAR STORM COMPARISON DATA

Table 7 - WS Elevations from Models

FEMA River Duplic.ale Correc.ted
Cross | Station | Effective | Effective | Proposed
Section No.

D 8000 1003.2 1003.23 1003.23

7548 996.92 996.9 996.9

7061 986.73 986.75 986.75

6930 985.12 985.12 985.12

6496 972.95 972.95 972.95

C 6278 971.33 971.33 971.33
5629 963.66 963.66 963.66

5428 963.47 963.47 963.47

4969 956.11 956.15 956.47

4925.68 955.64 956.12
4907.87 955.63 955.73
4783.02 955.45 955.56
4764.39 - 955.36 955.47

4718 952.56 954.68 954.83

4643.05 953.84 954.12
4625.32 -- 953.5 953.85
4503.71 -- 952.85 953.38
4485.05 - 952.82 953.03
4361.84 - 952.11 952.45
43433 952 952.34

422247 051.45 951.92
4204.47 | 950.96 051.44 951.65

* 4080.46 950.88 0512
* 4062.73 950.81 951.06
* 3940.9 950.08 950.55
* 3922.63 950.11 950.24
* 3799.87 949.78 949.96

B 3784 950.28

* 3781.1 946.75 949.87
* 3659.62 949.41 949.56




* 3641.43 --- 949.34 949.5
% 3518.86 --- 948.86 949.08
* 3500.63 --- 948.82 948.92
* 3378.49 --- 948.42 948.55
a 3360.44 --- 948.36 948.46
» 3238.3 === 947.84 947.99
» 3220.24 --- 947.8 947.83
* 3147 947.27 946.98 947.05
* 3097.38 “e- 946 946.34
# 3079.08 --- 945.59 945.81
i 2955.93 -- 944.93 945.37
* 2937.88 — 944.85 945.17
" 2870 945.59 944.63 945.01
* 2813.98 --- 944.45 944.87
* 2795.94 --- 944.35 944.76
» 2668.4 --- 943.99 944.5
* 2650.68 - 944.05 944.04
2537.86 -- 943.02 943.01
2520.83 - 941.42 941.42
2390.93 --- 941.66 941.66
2354.33 — 940.11 940.11

2262 941.31 940.28 940.55

2081.92 - 939.81 940.08

1650 938.37 938.97 939.36

1492.06 -~ 938.52 938.99

A 1084 935.98 936.22 936.1
1027.83 --—- 935.88 935.65

949.76 i 935.74 935.8

878.1 -—- 935.95 936.01

859.34 = 935.9 935.96

$35.53 - 935.53 935.61

716.39 - 935.48 935.54

595.36 --- 934.71 934.88

37729 --- 934.29 934.29

553 933.22 933.94 933.94




459.59 — 933.36 933.36
441.54 =ee 933.47 933.47
324.87 --- 932.13 932.13
307.28 --- 931.95 941.95
200.79 -- 929.98 929.98
185.03 -- 929.84 929.84
28.22 -- 928.47 928.47
12.14 --- 928.71 928.71




50-YEAR STORM COMPARISON DATA

Table 8 - WS Elevations from Models

FEMA | River Duplicate | Corrected
Cross | Station | Effective | Effective | Proposed
Section No.
D 8000 1003.77 1003.77 1003.77
7548 997.52 0997.27 997.52
7061 987.56 987.56 987.53
6930 087.31 987.31 087.31
6496 973.49 973.49 973.49
C 6278 972.22 972.22 972.22
5629 964.71 964.73 964.73
5428 964.7 964.52 964.93
4969 957.82 957.68 957.99
4925.68 --- 957.4 957.8
4907.87 --- 957.39 957.46
4783.02 --- 957.21 957.28
4764.39 - 957.12 957.19
4718 953.67 056.31 956.41
4643.05 - 955.3 955.57
4625.32 --- 954.75 955.17
4503.71 --- 954.06 954.69
4485.05 - 954.04 954.28
4361.84 - 953.37 953.58
4343.3 --- 953.19 953.6
4222 47 --- 952.6 953.26
4204.47 | 952.31 952.63 952.87
% 4080.46 - 952.1 952.45
* 4062.73 --- 952.04 952.33
* 3940.9 --- 951.41 951.87
* 3922.63 - 95145 951.6
* 3799.87 --- 951.23 951.42
B 3784 951.75 --- ---
* 3781.1 --- 951.2 951.37
¥ 3659.62 --- 950.87 951.64




4 3641.43 - 950.8 951
* 3518.86 - 950.29 950.55
* 3500.63 st 950.26 950.38
¥ 3378.49 --- 949.94 950.09
* 3360.44 — 949.88 950.02
* 3238.3 --- 949 .4 949.59
o 3220.24 --- 949.37 949.42
® 3147 948.62 948.35 948.44
* 3097.38 - 947.27 947.69
* 3079.08 === 946.84 947.2
® 2955.93 — 946.16 946.79
* 2937.88 --- 946.07 946.56
* 2870 946.8 945.87 946.46
” 2813.98 --- 945.66 946.31
* 2795.94 --- 945.54 946.13
* 2668.4 --- 945.13 945.88
* 2650.68 n 945.24 945.36
2537.86 --- 943.92 944.38
2520.83 — 943.01 943.01
2390.93 --- 943.23 943.23
2354.33 --- 941.25 941.25
2262 941.9 941.59 941.95
2081.92 — 940.98 941.46
1650 939.56 940.36 940.99
1492.06 -—- 939.98 940.69
A 1084 937.02 937.34 937.12
1027.83 --- 937.14 936.82
949.76 . 936.99 937.06
878.1 --- 937.2 93725
859.34 --- 937.13 937.19
735.53 i 936.82 936.89
716.39 -=- 936.58 936.63
595.36 --- 936.02 936.13
577.59 oo 935.77 935.77
553 934.51 935.38 935.38




459.59 --- 934.44 934.44
441.54 --- 934.66 934.66
324.87 --- 932.76 932.76
307.28 --- 933.18 933.18
200.79 --- 931.31 931.31
185.03 --= 930.68 930.68
28,22 --- 029.6 920.6
12.14 --- 929.78 925.78




100-YEAR STORM COMPARISON DATA

Table 9 - Base Flood WS Elevations from Models

FEMA | River Duplicate | Corrected
Cross | Station | Effective | Effective | Proposed
Section No.
D 8000 1003.98 1003.98 1003.99
7548 997.74 997.74 997.73
7061 087.87 987.87 987.89
6930 088.15 988.15 988.15
6496 973.73 973.73 973.73
C 6278 972.59 972.6 972.6
5629 967.39 967.35 967.71
5428 967.53 967.5 967.84
4969 958.45 958.24 958.55
4925.68 --- 958.04 958.41
4907.87 958.03 958.09
4783.02 --- 957.85 957.91
4764.39 - 957.75 957.81
4718 954.03 956.9 956.98
4643.05 - 055.81 956.1
4625.32 055.16 955.62
4503.71 954 .42 955.15
4485.05 --- 954.41 954.68
4361.84 --- 953.79 954.25
43433 --- 053.58 954.04
4222.47 953.02 953.74
4204.47 | 952.82 953.06 953.31
* 4080.46 952.56 952.92
* 4062.73 --- 952.5 952.79
* 3940.9 951.89 952.38
* 3922.63 --- 951.94 952.11
* 3799.87 951.78 951.98
B 3784 952.33 — ---
* 3781.1 --- 951.75 951.93
* 3659.62 951.41 951.64




¥ 3641.43 --- 951.36 951.58
i 3518.86 --- 950.84 951.12

" 3500.63 --- 950.81 950.94
* 3378.49 7= 950.52 950.68
* 3360.44 s 950.46 950.61
* 3238.3 s 950.01 950.2
o 3220.24 --- 949.98 950.03
i 3147 949.13 948.87 948.99
* 3097.38 ==~ 947.76 948.23
i 3079.08 --- 947.3 947.7
* 29355.93 === 946.6 9477.33
" 2937.88 --- 946.5 947.08
* 2870 947.24 946.32 946.98
.l 2813.98 --- 946.09 946.82
i 2795.94 --- 945.97 946.6
* 2668.4 --- 945.55 946.37
s 2650.68 --- 945.68 945.83
2537.86 == 944.18 944.88
2520.83 --- 943.69 943.69
2390.93 --= 943.62 943.62
2354.33 --- 941.94 941.99

2262 942.14 942.01 942.38

2081.92 -- 941.42 941.87

1650 940 940.85 941.41

1492.06 S 940.48 941.08

A 1084 937.39 937.74 938.27
1027.83 so= 937.63 937.24

949.76 --- 937.49 937.56

878.1 e 937.68 937.74

859.34 --- 937.62 937.68

735,53 — 937.3 937.39

716.39 --- 936.97 937.02

595.36 === 936.5 936.59

577.59 --- 936.27 936.27

553 934.93 935.93 935.93




459.59 -- 934.62 934.62
441.54 - 934.93 934.93
324.87 - 933.29 933.29
307.28 933.51 933,52
200.79 931.82 931.81
185.03 -- 931.18 931.18
28.22 930.02 930.02
12.14 - 930.18 930.18




500-YEAR STORM COMPARISON DATA

Table 10 - WS Elevations from Models

FEMA | River Duplicate | Corrected
Cross | Station Effective | Effective | Proposed
Section No.
D 8000 1004.45 1004.45 1004.45
7548 998.23 998.23 998.23
7061 990.86 990.86 990.86
6930 991.07 991.07 991.07
6496 974.26 974.26 974.26
C 6278 973.4 0973.4 973.4
5629 967.91 969.35 969.41
5428 9638.09 969.92 969.97
4969 959.89 959.53 959.79
4925.68 --- 959.49 959.79
4907.87 --- 959.48 959.5
4783.02 --- 959.3 0959.32
4764.39 - 959.2 959.22
4718 0954.89 058.23 958.27
4643.05 --- 956.99 957.26
4625.32 - 956.02 956.62
4503.71 955.16 956.16
4485.05 - 955.17 955.55
4361.84 - 054.64 055.26
4343.3 --- 054.38 954.99
4222.47 953.92 954.78
420447 | 953.93 953.97 954.32
* 4080.46 o 953.5 953.98
* 4062.73 --- 953.44 953.83
* 3940.9 --- 952.99 953.54
b 3922.63 953.04 053.28
* 3799.87 --- 952.95 953.23
B 3784 953.59 ---
* 3781.1 952.93 953.18
* 3659.62 --- 952.64 952.93




ki 3641.43 --- 952.58 952.88
» 3518.86 === 951.99 952.35
" 3500.63 --- 951.96 952.13
* 3378.49 --- 951.74 951.93
& 3360.44 --- 951.68 951.86
* 3238.3 --- 951.27 951.5
" 3220.24 --- 9351.25 951.31
% 3147 949.36 950.01 950.15
* 3097.38 - 948.89 949.43
* 3079.08 “=o 948.26 948.8
* 2955.93 - 947.53 948.51
* 2937.88 — 947 .41 948.19
* 2870 948.08 947.22 948.1
* 2813.98 -- 946.94 947.91
* 2795.94 - 946.84 947.61
* 2668.4 --- 946.46 947.42
G 2650.68 -- 946.62 946.83
2537.86 -- 945.08 945.92
2520.83 -- 944.51 944.51
2390.93 - 944.05 944.58
2354.33 --- 942.91 943.06

2262 942.77 942.9 943.37

2081.92 --- 942.29 942.88

1650 940.88 941.76 942.47

1492.06 -- 941.36 942.13

A 1084 938.36 938.99 938.83
1027.83 --- 938.81 938.61

949.76 --- 938.67 938.77

878.1 --- 938.85 938.94

859.34 = 938.79 938.89

735.53 — 938.5 938.61

716.39 --- 938.15 938.23

595.36 --- 937.67 937.8

577.59 === 937.4 937.4

553 935.21 936.9 936.9




459.59 --- 935.34 935.34
441.54 --- 935.83 935.83
324.87 --- 933.96 933.96
307.28 --- 934.28 934.28
200.79 --- 932.67 932.67
185.03 --- 932.4 932.4
28,22 s 930.89 930.89
12.14 --- 931.03 931.03




FLOODWAY ELEVATION COMPARISON DATA

Table 11 - Floodway Elevations from Models
FEMA | River Duplicate | Corrected
Cross | Station | Effective | Effective | Proposed
Section No.
D 8000 1004.7 1004.7 1004.7
7548 997.93 997.93 997.93
7061 987.87 987.87 987.87
6930 088.15 988.15 988.15
6496 974.71 974.71 074.71
C 6278 972.59 972.59 972.59
5629 967.66 967.64 068.09
5428 967.66 967.64 968.09
4969 958.42 958.4 058.8
4925.68 -- 958.12 958.59
4907.87 -- 958.1 958.27
4783.02 -- 957.92 958.1
4764.39 - 957.83 958.01
4718 955.03 956.99 957.21
4643.05 - 955.7 956.16
4625.32 --- 955.21 955.83
4503.71 --- 954.54 955.45
4485.05 - 954.53 955.05
4361.84 -—- 953.89 054.65
4343.3 --- 953.77 954 .42
4222.47 --- 953.26 954.12
4204.47 | 953.36 953.27 053.72
L 4080.46 --- 952.77 953.36
* 4062.73 --- 952.71 953.2
% 3940.9 --- 952.09 952.78
* 3922.63 --- 952.12 052.46
o 3799.87 -~ 951.79 952.18
B 3784 052.67 - --
* 3781.1 951.75 952
* 3659.62 951.37 951.67




* 3641.43 --—- 951.3 951.59
* 3518.86 --- 950.9 951.25
i 3500.63 --- 950.87 951.08
> 3378.49 -- 950.47 950.72
% 3360.44 -- 950.41 950.61
* 3238.3 - 950.01 950.26
" 3220.24 --- 949.97 950.08
* 3147 950.25 948.87 949.09
* 3097.38 --- 947.82 948.49
® 3079.08 --- 947.62 948.11
- 2955.93 --- 947.16 947.83
" 2937.88 i 947.1 947.61
% 2870 947.39 946.9 947.45
® 2813.98 --- 946.74 947.33
* 2795.94 -- 946.65 947.19
W 2668.4 --- 946.37 946.99
* 2650.68 - 946.45 946.37
2537.86 - 944.31 944.5
2520.83 --- 943.94 944.01
2390.93 --- 943.68 943.63
2354.33 --- 943 942.9

2262 942.92 943.43 943.33

2081.92 --- 943.05 942.96

1650 940.79 942.69 942.63

1492.06 --- 942.35 942.33

A 1084 038.12 939.55 939.53
1027.83 --- 939.44 939.42

949.76 --- 939.38 939.39

878.1 --- 939.7 939.69

859.34 -- 239,55 939.55

735.53 --- 938.74 938.76

716.39 — 938.44 938.47

595.36 --- 037.24 937.38

3/7.39 === 936.88 936.93

553 935.39 936.9 936.94




459.59 i 936.56 936.56
441.54 s 936.48 936.48
324.87 =ne 933.87 933.87
307.28 -=- 933.23 933.23
200.79 --- 931.62 931.62
185.03 --- 931.1 931.1
28.22 --- 930.02 930.02
12.14 o 930.18 930.18




FLOODWAY TOP WIDTH COMPARISON DATA

Table 12 - Floodway Top Widths
FEMA | River Duplicate | Corrected
Cross | Station | Effective | Effective | Proposed
Section No.
D 8000 38.84 38.84 38.84
7548 38.84 38.84 38.84
7061 42.82 42.82 42.82
6930 52.42 52.42 52.42
6496 27.86 27.86 27.86
C 6278 51.99 51.99 51.99
5629 25.76 25.76 25.76
5428 25.76 25.76 25.76
4969 23.97 23.97 23.97
4925.68 --- 41.86 41.96
4907.87 --- 39.81 39.81
4783.02 --- 42.12 42.35
4764.39 - 41.85 42.1
4718 23.97 34,39 34.58
4643.05 - 29.55 29.74
4625.32 --- 30.99 31.24
4503.71 --- 40.5 40.5
4485.05 41.94 41.94
4361.84 51.45 5145
43433 --- 52.88 52.88
4222.47 --- 62.2 62.2
4204.47 63.24 63.72 63.72
* 4080.46 51.1 52.28
® 4062.73 51.28 5226
% 3940.9 --- 50.82 32.2
. 3922.63 --- 51.88 325
* 3799.87 49.96 49.96
B 3784 108.24 --- ---
" 3781.1 49.96 49.96
* 3659.62 49.96 49.96




i 3641.43 --- 49.96 49.96
% 3518.86 --- 52.58 52.64
¥ 3500.63 i 52.64 52.64
* 3378.49 -—- 50.9 50.9
% 3360.44 == 50.9 50.9
i 3238.3 --- 55.38 55.76
» 3220.24 -- g | 55.76
® 3147 45.11 52.51 534
* 3097.38 --- 49.03 51.69
* 3079.08 - 49.01 50.97
* 2955.93 - 54.29 56.48
* 2937.88 --- 54.83 56.43
g 2870 38.31 51.13 3113
¥ 2813.98 --- 51.13 3113
* 2795.94 --- 51.13 51.13
* 2668.4 --- 70.15 70.15
i 2650.68 — 70.15 70.15
2537.86 -- 86.28 86.28
2520.83 --- 88.74 88.74
2390.93 --- 107.5 107.5
2354.33 --- 11249 112.79
2262 126.12 126.12 126.12
2081.92 --- 147.39 147.39

1650 198.41 198.41 198.41
1492.06 --- 159.56 159.56

A 1084 47.03 47.03 47.03
1027.83 --- 47.03 47.03

949.76 --- 47.03 47.03

878.1 --- 47.03 47.03

859.34 ~=- 47.03 47.03

735.53 --- 47.03 47.03

716.39 --- 47.03 47.03

595.36 -- 47.03 47.03

577.59 --- 47.03 47.03

553 47.03 47.03 47.03




459.59 -- 47.03 47.03
441.54 -- 47.03 47.03
324.87 --- 47.03 47.03
307.28 --- 47.03 47.03
200.79 --- 47.83 47.83
185.03 --- 50.24 50.24
28.22 -- 124.65 124.65
12.14 --- 131 131




Section 8: Predicted Scour Report,
Calculations & Tables



PREDICTED SCOUR REPORT

Theoretical scour depths for the proposed bridge at this site were calculated by using the methods
shown in the FHWA publication, HEC-18, "Evaluating Scour at Bridges" and the HEC-RAS
computer program. General contraction scour and local pier scour were calculated for the 100 and
500-year storms, as called for in this publication. While geotechnical soil borings were not
conducted for this site, an assessment of the soil type was made in the field during the site
inspection. The soil type at this site was judged to be medium sand. Therefore, the Dsy and Dgg soil
particle sizes are estimated to be 0.00123 ft (0.375 mm) and 0.00154 ft (0.475 mm), respectively.

Tables and calculations showing predicted scour depths are included in the following pages.

Results

Maximum channel scour depths within the limits of Bridge #16 and #17 vary for the 100-year storm
and 500-year storm. The maximum calculated total scour depth at Bridge #16 occurs at bents #6
and is 16.84 ft for the 100-year storm and 17.72 ft for the 500-year storm. The maximum
calculated total scour depth at Bridge #17 occurs at bents #2 and #6 and is 17.30 ft and 17.67 ft
for the 100-year storm and 18.86 ft and 18.64 ft for the 500-year storm, respectively.

Summary & Conclusion

FoundationsAfor lflje proposed bents should exceed the scour depths noted. The exception will be
if rock is encountered before such depths. At Bridge #16, preliminary borings indicate depths to
partially weathered rock (PWR) varied between 19 and 49 feet; with bed rock indicated by auger
refusal (AR) encountered approximately between 21 and 59 ft. At Bridge #17, preliminary
borings indicate depths to partially weathered rock (PWR) varied between 18 ft and 79 ft; AR
depths varied between 17 ft to about 80 ft (Boring B-146, Bent 8, 428437 where, no PWR was
present, bed rock indicated by AR is immediately 17 ft below soil overburden). Theoretical scour
depths at the abutments are not included, however rip rap placed at the vertical wall abutments

protects against scouring.



Scour depths at each bent are noted below:

THEORETICAL SCOUR DEPTHS (ft)

Bridge #16
100 Year Storm 500 Year Storm

General Local Total General Local Total
Bent 6 0.30 16.54 16.84 0.52 17.20 17.72
Bent 7 0.00 14.56 14.56 0.00 15.06 15.06
Bent 8 0.00 12.75 12.75 0.00 13.30 13.30

Bridge #17
100 Year Storm 500 Year Storm

General Local Total General Local Total
Bent 2 0.56 16.74 17.30 1.35 17.51 18.86
Bent 3 0.00 14.69 14.69 0.00 15.54 15.54
Bent 4 0.09 15.14 1523 0.39 16.13 16.52
Bent 5 0.00 15.99 15.99 0.00 16.81 16.81
Bent 6 0.66 17.01 17.67 0.85 17.79 18.64
Bent 7 0.42 14.41 14.83 0.55 14.90 15.45
Bent 8 0.00 14.05 14.05 0.00 14.54 14.54
Bent 9 0.72 14.35 15.08 1.48 14.92 16.41
Bent 10 0.27 13.69 13.96 0.44 13.88 14.32
Bent 11 0.00 13.48 13.48 0.00 13.65 13.65
Bent 12 0.00 14.60 14.60 0.00 14.93 14.93
Bent 13 0.07 14.74 14.81 0.01 15.32 15.33
Bent 14 0.00 15.04 15.04 0.00 15.70 15.70
Bent 15 0.00 15.85 15.85 0.55 16.62 17.18
Bent 16 0.00 16.80 16.80 0.00 17.84 17.84
Bent 17 0.00 17.44 17.44 0.00 18.45 18.45
Bent 18 0.00 13.04 13.04 0.00 13.85 13.85
Bent 19 0.00 12.88 12.88 0.00 13.61 13.61




Contraction Scour

Input Data

Results

Pier Scour

Input Data

Resdults

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Cpening Flow (cfs):
ER Top WD (ft}:

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 {(mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coet:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys {ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
4.41 9.41
1.86 8.01
3.81 8.95
335.93 1857.86
43.06 23.12
0.38 0.38
417.72 1874.33
50.89 24.89
0.690 0.690
0.30 0.88
1.54 1.75
Live Live

Square nose
8.00
0.38000
10.84
10.12
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

16.54

0.54
CSU equation

Left Bank: 16.84

BL 1B BwT 6

\00 l)r

Right

2.67
1.35
2.81
606.21
125.25
0.38
507.96
140.92
0.690

0.24
1.42
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Reslilts

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft}:

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
5.44 10.61
2.07 8.42
473 10.07
501.81 2279.92
45.14 23.12
0.38 0.38
593.28 2223.11
52,77 24.89
0.690 0.690
0.52 1.34
1.60 1.78
Live Live

Square nose
8.00
0.38000
12.05
10.72
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

17.20

0.54
CSU equation

Left Bank: 17.72

B \ﬁ‘ BNT (
Svo Y

Right

2.80
1.36
2.54
868.27
21010
0.38
833.82
219.42
0.680

0.12
1.43
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s);
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream ({ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 {mm):
K4 Armouring Coetf:

Scour Depth Ys (ft):
Froude #.
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour {ft):

Left Channel
4.64 9.1
1.18 5.37
4.86 9.68
303.70 1745.61
40.98 27.42
0.38 0.38
183.93 1988.92
33.55 40.68
0.680 0.680
0.00 1.01
1.56 1.74
Clear Live

Square nose
8.00
0.38000
10.98
7.50
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.56

0.40
CSU equation

Left Bank: 14.56

B @, BwT ]

Right

318
0.94
3.78
750.69
147.96
0.38
627.15
209.55
0.640

0.00
1.46
Clear

oo Y@



Contraction Scour

Input Data

Resuits

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm}).
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coeftficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size DS0 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
547 10.32
1.28 570
584 10.90
410.95 2073.38
42.86 27.42
0.38 0.38
254.20 2331.87
36.11 40.68
0.690 0.690
0.00 1.09
1.60 1.78
Clear Live

Square nose
8.00
0.38000
12.20
7.84
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

15.06

0.40
CSU equation

Left Bank: 15.06

bL G, vt g
SYe YR

Right

4,02
1.08
5.00
1165.66
147.96
0.38
1003.93
232.04
0.690

0.00
1.52
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity {ft/s}:
Br Average Depth (it):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft).

Grain Size D50 {mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 {mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
4.05 8.81
1.75 7.95
5.27 9.70
162.01 2094.18
27.26 4276
0.38 0.38
508.87 1898.90
71.84 28.52
0.690 0.690
0.00 0.00
1.52 1.73
Live Live

Square nose
8.00
0.38000
11.00
5.50
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

12.75
0.29
CSU equation

B @ wer g
V00 @

Right

1.98
1.10
3.25
543.81
191.91
0.38
292.23
134.01
0.680

0.00
1.35
Clear



Contraction Scour

Input Data

Reslits

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coeefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s}):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
5.09 10.02
1.94 8.28
597 10.90
216.37 2523.36
29.78 42.76
0.38 0.38
737.49 2366.93
74.54 28.52
0.680 0.680
0.00 0.00
1.58 1.77
Live Live

Square nose
8.00
0.38000
12.20
5.87
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

13.30
0.30
CSU equation

Be b,

Right

218
112
4.45
910.27
191.91
0.38
545.58
221.85
0.690

0.00
1.37
Clear

&Nt %
Soo Ye



Contraction Scour

Input Data

Reslilts

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD {ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD {ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 {(mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
3.90 7.28
1.35 6.52
1.92 6.38
267.88 2532.12
70.35 32.74
0.38 0.38
132.71 2615.42
25.23 55.09
0.690 0.690
0.56 3.76
1.51 1.68
Clear Live

Square nose
8.00
0.38000
9.34
10.90
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

16.74

0.63
CSU equation

Left Bank: 17.30

G O, Ber o
100 YL

Right

1.22
0.68

0.38

51.86
62.38
0.640



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth (ft):

BR Opening Flow (cfs):

BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):

Velocity Upstream (ft/s):

K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys {ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left

454
1.53
2.85
508.55
72.43
0.38
191.07
27.46
0.690

1.35
1.55
Clear

Square nose

8.00

0.38000

10.37
11.71
1.10
0.00
6.00
1.00
1.10

0.47000

1.00

17.51
0.64

CSU equation

Left Bank:

Channel

8.28
727
7.35
3108.13
32.87
0.38
3316.49
55.09
0.680

3.83

T
Live

18.86

B2 1\,

Right

2.16
1.02
0.81
32.32
35.10
0.38
142.44
64.51
0.690

0.00
1.37
Clear

BNt
soo R



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow {cfs):
BR Top WD (ft)

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
2.1 7.09
1.48 757
1.15 7.39
6.14 2695.52
8.80 53.78
0.38 0.38
41.19 2742.88
13.14 51.13
0.690 0.690
0.00 0.00
1.36 1.67
Live Live

Square nose
8.00
0.38000
10.08

7.86

1.10

0.00

6.00

1.00

1.10

1.00
14.69

0.44
CSU equation

Right

1.20
0.80
1.75
98.34
62.43
0.38
15.93
16.55
0.640

0.00
1.24
Clear

e

0, BT 3
loo €



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (it):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (it):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Cosf:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
2.82 8.09
1.85 8.53
1.76 8.42
17.34 3418.51
11.35 53.78
0.38 0.38
77.02 3527.68
14.77 51.13
0.690 0.690
0.00 0.00
1.43 1.71
Live Live

Square nose
8.00
0.38000
11.08

8.69

1.10

0.00

6.00

1.00

1.10

1.00
15.54

0.46
CSU equation

Right

2.20
1.25
2.70
214.15
64.66
0.38
45.30
16.55
0.890

0.00
1.37
Clear

Be 7, &y 3
Svo R



Contraction Scour

Input Data

Resuilts

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length {ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft}:
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
2.27 6.96
1.64 7.62
1.96 7.42
23.41 2774.49
9.13 47.13
0.38 0.38
87.52 2711.49
23.47 51.13
0.690 0.690
0.00 0.09
1.38 1.67
Live Live

Square nose
8.00
0.38000
9.60
8.56
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

1514

0.49
CSU equation

Channel: 15.23

Right

0.71
0.53
0.76
2.1
4.49
0.38
0.98
2.63
0.640

0.00
1.14
Clear

B O, w4
oo &



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Resuilts

Average Depth (ft):
Approach Velocity (ft/s)
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mmj:
Approach Flow (cfs):
Approach Top WD (ft):
K1 Goefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 {mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
3.16 8.08
2.04 8.43
2.56 8.40
44.83 3596.87
10.84 47.13
0.38 0.38
164.20 3481.16
25.53 51.13
0.690 0.690
0.00 0.38
1.48 1.71
Live Live

Square nose
8.00
0.38000
10.69
9.58
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

16.13

0.52
CSU equation

Channel: 16.52

Rignt

1.26
0.78
1.17
8.30
8.05
0.38
4.64
4.70
0.680

0.00
1.25
Clear

Be O, Ber ¢
Joo ye



Contraction Scour

Input Data
Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):
Grain Size D50 (mm);
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Results
Scour Depth Ys (ft):
Critical Velocity (ft/s}):
Equation:

Pier Scour

All piers have the same scour depth

Input Data
Pier Shape:
Pier Width (ft):
Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:
Pier Length (ft):
K2 Angle Coef:
K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:
Results
Scour Depth Ys (ft):
Froude #:
Equation:

R V), BN S
Lo YR

Left Channel Right

5.16
10.99
0.86 6.23
11.25 2788.75
12.14 51.27
0.38 0.38 0.38
2800.00
48.36
0.690

0.00
1.58
Live

Square nose
8.00
0.38000
8.74
10.00
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

15.99
0.60
CSU equation



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Gontraction Scour (ft):

Left Channel Right
0.72 5.79

1.32 11.68

1.19 7.01

37.07 3612.93

22.79 53.38

0.38 0.38 0.38
10.83 3639.17

11.38 53.76

0.690 0.690

0.09 0.00

1.14 1.62

Live Live

Square nose
8.00
0.38000
9.92
10.80
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

16.81

0.60
CSU equation

Channel: 16.81

e Y, éns g
Svo Y2



Contraction Scour

Input Data
Average Depth {ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):
Grain Size D50 {(mm):
Approach Flow (cfs):
Approach Top WD (ft).
K1 Coefficient:

Results
Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

Pier Scour

All piers have the same scour depth

Input Data
Pier Shape:
Pier Width (ft}:
Grain Size D50 (mm):
Depth Upstream {ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:
Pier Length (ft):
K2 Angle Coef:
K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Goef:
Results
Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Be 1,

Left Channel Right
0.62 572
0.95 9.21
5.38
2800.00
49.07
0.38 0.38 0.38
6.38 2793.62
10.84 52.99
0.640 0.690
0.66
1.61
Live

Square nose
8.00
0.38000
7.67
12.03
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

17.01

0.77
CSU equation

Channel: 17.67

enT b
LooyR



Contraction Scour

Input Data

Resuits

Pier Scour

Input Data

Resuits

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth {ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

e

Left Channel Right
1.18 6.58 0.28
1.43 9.86 0.25
0.81 6.17

13.16 3636.84

11.86 51.13

0.38 0.38 0.38
33.54 3616.44 0.02
19.82 55.76 0.28
0.690 0.690 0.640
0.00 0.85

1.24 1.65

Live Live

Square nose
8.00
0.38000
8.87
12.76
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

17.79

0.75
CSU equation

Channel: 18.64

0, Gwv
StoyR



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Resuits

Average Depth {ft):
Approach Velocity (ft's):
Br Average Depth (ft):
BR Opening Flow (cfs}):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.09 6.89
0.84 6.31
1.18 6.61
16.08 2293.88
13.98 51.76
0.38 0.38
17.36 2211.60
19.15 50.90
0.640 0.680
0.00 0.42
1.22 1.66
Clear Live

Square nose
8.00
0.38000
9.14
7.75
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.41

0.45
CSU eguation

Channel: 14.83

&2 V1, Bwnr 3
\oo\R

Right

2.53
1.11
0.1
0.04
2.65
0.38
81.04
28,76
0.690

0.00
1.41
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (it):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow {cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s);
Equation;

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 {mm}:
Depth Upstream (ft}:
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.64 8.13
1.03 6.59
1.54 7.85
49.28 2873.47
29.21 51.76
0.38 0.28
59.57 2728.09
35.24 50.90
0.640 0.690
0.00 0.55
1.31 1.71
Clear Live

Square nose
8.00
0.38000
10.44
8.03
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.90

0.44
CSU equation

Channel: 15.45

B ), Ber ]
SN2

Right

3.54
1.29
0.81
7.25
16.03
0.38
142.34
31.08
0.680

0.00
1.49
Clear



B O, Bt %
o Y&

Contraction Scour

Left Channel Right
Input Data
Average Depth (it): 1.00 6.65 1.22
Approach Velocity (ft/s): 0.84 6.53 0.73
Br Average Depth (ft): 1.27 7.35 261
BR Opening Flow (cfs): 17.48 2198.04 94.48
BR Top WD (ft): 15.11 46.90 31.89
Grain Size D50 {mm): 0.38 0.38 038
Approach Flow (cfs): 15.93 2285.47 8.60
Approach Top WD (ft): 19.01 52.64 9.70
K1 Coefficient: 0.640 0.690 0.640
Results
Scour Depth Ys (ft): 0.00 0.00 0.00
Critical Velogity (ft/s): 1.20 1.65 1,25
Equation: Clear Live Clear
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Square nose
Pier Width (ft): 8.00
Grain Size D50 (mm): 0.38000
Depth Upstream (ft): 9.30
Velocity Upstream (ft/s): 7.27
K1 Nose Shape: 1.10
Pier Angle: 0.00
Pier Length (ft): 6.00
K2 Angle Coef: 1.00
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm): 0.47000
K4 Armouring Coef: 1.00
Results
Scour Depth Ys (ft): 14.05
Froude #: 0.42

Equation: CSU equation



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD {(ft):

Grain Size D50 (mm}:
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width {ft):

Grain Size D50 {(mm):
Depth Upstream (ft):

Velocity Upstream (ft/s):

K1 Nose Shape:

Pier Angle:

Pier Length {ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
1.51 7.84
1.05 6.91
1.62 a.58
51.73 2709.93
31.51 46.90
0.38 0.38
5446 2851.92
34.50 52.64
0.640 0.690
0.00 0.00
1.29 1.70
Clear Live

Square nose
8.00
0.38000
10.55
7.56
1.10
0.00
6.00
1.00
110
0.47000
1.00

14.54
0.4
CSU equation

Ba 7, &wet ¥
\vo Q.

Right

1.90
0.92
3.62
168.35
34.38
0.38
23.62
13.53
0.690

0.00
1.34
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft);

Grain Size D50 (mm}):
Approach Flow (cfs):
Approach Top WD {ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):

Velocity Upstream (ft/s):

K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 {mm):
K4 Armouring Coef:

Scour Depth Ys {ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.10 7.10
0.78 597
1.15 7.02
16.77 2291.15
14.86 48.64
0.38 0.38
19.32 2116.44
22.47 49.96
0.640 0.690
0.00 0.72
1.22 1.67
Clear Live

Square nose
8.00
0.38000
9.19
7.66
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.35

0.45
CSU egquation

Channel: 15.08

BL 7, eeT g

Right

1.74
0.85
091
3.08
573
0.38
174.24
118.19
0.640

0.00
1.32
Clear

Lo Y@



Contraction Scour

Input Data

Results

Pier Scour

Input Data

ResLits

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left

1.75
0.94
1.31
46.08
36.14
0.38
67.76
41.06
0.640

0.00
1.32
Clear

Square nose

8.00

0.38000

10.42
8.07
110
0.00
6.00
1.00
1.10

0.47000

1.00

14.92
0.44

CSU equation

Channel:

Channel

8.39
582
8.20
2872.38
48.64
0.38
2483.19
48.96
0.690

1.48

1.72
Live

16.41

B2 7, @ur 9
SO 42

Right

2.83
1.00
1.50
11.54
9.47
0.38
379.05
134.03
0.690

0.00
1.43
Clear



Contraction Scour

Input Data

Resduits

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft}:
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm}:
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 {(mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.23 7.24
0.79 5.64
1.27 7.62
19.58 2107.01
18.52 45.96
0.38 0.38
22.01 2039.47
22.76 49.96
0.640 0.690
0.00 0.27
1.25 1.68
Clear Live

Square nose
8.00
0.38000
9.49
6.79
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

13.69

0.39
CSU equation

Channel: 13.96

Be

Right

1.99
0.83
1.80
183.42
123.26
0.38
248.52
150.58
0.640

0.00
1.35
Clear

7, BNt o
oo yQ



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mmy):
Depth Upstream (ft}:
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.85 8.49
0.9 5.57
1.84 8.80
60.15 2469.94
33.86 - 45.96
0.38 0.38
69.28 2362.98
41.05 49.96
0.640 0.690
0.00 0.44
1.34 1.72
Clear Live

Square nose
8.00
0.38000
10.78
6.74
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

13.88

0.36
CSU equation

Channel: 14.32

Be 7, BT 1o
Soo YL

Right

3.24
1.02
2.83
389.92
137.55
0.38
497.74
150.58
0.680

0.00
1.47
Clear



Contraction Scour

Input Data

Resuits

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow {cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream {ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left

0.89
0.84
1.26
18.49
18.50
0.38
9.28
12.33
0.640

0.00
1.18
Clear

Square nose

8.00

0.38000

9.43
6.57
1.10
0.00
6.00
1.00
1.10

0.47000

1.00

13.48
0.38

CSU equation

Channel

6.22
6.78
7.61
2012.28
4596
0.38
2184.39
51.87
0.690

0.00
1.63
Live

B\,

Right

1.60
0.95
2.24
279.22
136.46
0.38
116.33
76.40
0.690

0.00
1.30
Clear

TN a S|
100 MQ



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Resuilts

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs}:
BR Top WD (ft):

Grain Size D50 (mm};
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm);
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left

0.79
0.72
1.75
53.85
33.97
0.38
23.23
41.23
0.640

0.00
1.16
Clear

Square nose

8.00

0.38000

10.68
6.50
1.10
0.00
6.00
1.00
1.10

0.47000

1.00

13.65
0.35

CSU equation

Channel

7.31
6.90
8.81
2345.71
45.96
0.38
2646.65
52.50
0.680

0.00
1.68
Live

Ba ﬂ' BT ()
SO0 Y

Right

2.65
1.21
3.44
530.64
136.46
0.38
260.12
81.00
0.690

0.00
1.42
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow {cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size DS0 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
0.72 6.03
0.79 717
0.69 6.32
5.89 2186.25
11.24 48.50
0.38 0.38
6.44 2223.64
11.37 51.44
0.640 0.680
0.00 0.00
1.14 1.63
Clear Live

Square nose
8.00
0.38000
8.45
8.19
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.60
0.50
CSU eguation

BL O, BT 2
oo NC

Right

1.94
1.15
1.56
117.86
76.27
0.38
79.92
35.83
0.690

0.00
185
Clear



Contraction Scour

Input Data

Reslults

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft's):
Br Average Depth {ft):
BR Cpening Flow {cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow {cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys {(ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
1.24 6.93
1.08 7.57
1.50 7.46
26.67 2634.33
15.71 48.50
0.38 0.38
26.51 275827
19.56 52.56
0.690 0.690
0.00 0.00
1.25 1.66
Clear Live

Square nose
8.00
0.38000
9.61
8.28
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.83
0.47
CSU equation

Right

2.47
1.30
2.63
269.00
79.31
0.38
145.22
45.18
0.690

0.00
1.40
Clear

&, BT\ 2,
sooNe



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Resuits

Average Depth (ft);
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coet:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft}:

Left Channel
0.90 7.18
0.81 7.65
0.67 6.28
5.63 2224.99
11.11 48.56
0.38 0.38
1.79 2194.18
2.45 39.90
0.640 0.690
0.00 0.07
1.18 1.67
Clear Live

Square nose
8.00
0.38000
8.42
8.38
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

14.74

0.51
CSU eguation

Channel: 14.81

BL V1, Bet 3
‘oo N&

Right

1.70
1.18
2.05
79.38
32.43
0.38
114.03
56.78
0.690

0.00
1.32
Clear



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth {ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (fs):
Equation;

All piers have the same scour depth

Pier Shape:

Pier Width (it):

Grain Size D50 {mm):
Depth Upstream (it}

Velocity Upstream (ft/s):

K1 Nose Shape:

Pier Angle:

Pier Length {ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.80 8.18
1.10 8.21
1.38 7.31
24.84 2757.08
15.42 48.56
0.38 0.38
5.24 2683.63
2.65 39.90
0.690 0.690
0.00 0.01
1.33 1.71
Clear Live

Square nose
8.00
0.38000
9.48
8.83
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

15.32

0.51
CSU equation

Channel: 15.33

Right

2.65
1.56
291
148.09
34.88
0.38
24113
58.47
0.690

0.00
1.42
Live

’e \j. [!)MT ls
Soe YL



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mmj:
Approach Flow (cfs):
Approach Top WD {(t):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm);
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
0.30 6.93
0.52 8.84
0.70 7.11
1.10 2223.50
2.15 40.25
0.38 0.38
0.27 2260.27
1.77 36.89
0.640 0.690
0.00 0.00
0.98 1.66
Clear Live

Square nose
8.00
0.38000
8.85
8.64
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

15.04
0.51
CSU equation

Right

1.18
1.22
1.53
85.40
49.95
0.38
49.46
34.41
0.690

0.00
1.24
Clear

B O, Bet ©
\bo Y2



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s}):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
1.04 7.89
1.09 9.61
1.59 8.12
4.09 2732.22
2.38 40.25
0.38 0.38
3.32 2795.69
293 36.89
0.690 0.690
0.00 0.00
1.21 1.70
Clear Live

Square nose
8.00
0.38000
9.89
9.23
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

15.70
0.52
CSU eqguation

Right

2.08
1.76
2.47
193.68
51.76
0.38
130.99
36.14
0.690

0.00
1.36
Live

Be ﬁ.%m \4
Svo VR



Contraction Scour

input Data

Results

Pier Scour

Input Data

Resuits

Average Depth (ft);
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft}:

Grain Size D50 {(mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coet:
Grain Size D30 (mm):
K4 Armouring Coef:

Scour Depth Ys {ft):
Froude #:
Equation:

Left Channel
1.81 7.9
1.78 9.74
0.36 6.93
0.45 2257.41
2.11 36.28
0.38 0.38
29.73 227460
9.26 20.23
0.690 0.690
0.00 0.00
1.33 1.70
Live Live

Square nose
8.00
0.38000
8.65
9.83
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

15.85
0.59
CSU equation

Right

0.58
0.78
1.41
52.14
28.02
0.38
5.66
12.55
0.640

0.00
1.10
Clear

B ), &wr s
\ob MR



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):

Approach Velocity (ft/s):

Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (fi):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (it):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm}:
Depth Upstream (ft):

Velocity Upstream (ft/s):

K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm}:
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
2.08 8.86
2.07 11.00
1.29 8.04
4,64 2800.60
3.01 36.28
0.38 0.38
53.89 2849.07
12.55 28.23
0.690 0.690
0.00 0.00
1.36 1.73
Live Live

Square nose
8.00
0.38000
9.66
10.61
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

16.62

0.60
CSU equation

Right Bank: 17.18

Right

135
1.44
2.39
124,76
30.04
0.38
27.05
13.92
0.690

0.55
L2
Live

BL \7, Bur S
Soo vl



Contraction Scour

Input Data
Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):
Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Results
Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

Pier Scour
All piers have the same scour depth
Input Data
Pier Shape:
Pier Width (ft):
Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:
Pier Length (ft):
K2 Angle Coef:
K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:
Results
Scour Depth Ys (ft):
Froude #:
Equation:

®e N,

Left Channel Right
2.67 8.32

2.72 11.19

2.04 8.06 0.85
38.72 2268.65 2.64
9.98 28.71 3.26
0.38 038 0.38
98.77 2211.23

13.80 23.74

0.690 0.690

0.00 0.00

1.42 172

Live Live

Square nose
8.00
0.38000
9.41
10.97
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

16.80
0.63
CSU equation

20T (\fe
oo g



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mmj):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mmj):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D30 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left

3.12
3.20
2.27
65.25
13.11
0.38
164.00
16.40
0.690

0.00
1.46
Live

Square nose

8.00

0.38000

10.42
12.21
1.10
0.00
6.00
1.00
1.10

0.47000

1.00

17.84
0.67

CSU equation

Channel

9.17
12.48
8.90
2857.83
28.71
0.38
2766.00
24.16
0.690

0.00
1.74
Live

B2 1, Bt g
Svo Yo

Right

1.33
6.92
4.54
0.38



Contraction Scour

Input Data

Resuits

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD {ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (f):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length {ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coet:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft):

Left Channel
1.08 7.95
1.08 8.43
2.81 8.25
96.96 2213.04
13.80 26.07
0.38 0.38
5.70 2304.30
4.90 34.39
0.690 0.690
1.39 1.05
1.22 1.70
Clear Live

Square nose
8.00
0.38000
9.92
1.77
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

17.44

0.66
CSU equation

Right Bank: 17.44

Right

BL Ny, 3wt 1)
\00 Y



Contraction Scour

Input Data
Average Depth (it}
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):
Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (it):
K1 Coefficient:

Results
Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

Pier Scour
All piers have the same scour depth
Input Data
Pier Shape:
Pier Width (ft):
Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:
Pier Angle:
Pier Length (ft):
K2 Angle Coef:
K3 Bed Cond Coef:
Grain Size D90 {mm):
K4 Armouring Coef:
Results
Scour Depth Ys (ft);
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (ft);

Left Channel Right
1.76 8.98
1.50 8.14
3.29 9.25
162.06 2767.85
17.19 26.56
0.38 0.38
2021 2909.79
7.64 35.46
0.680 0.690
270 1.25
1.32 1.74
Live Live

Square nose
8.00
0.38000
11.09
12.85
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

18.45

0.69
CSU equation

Right Bank: 18.45

B O, Bt g



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (it):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width {ft):

Grain Size D50 (mm):
Depth Upstream (ft):
Velocity Upstream (ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coet:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
1.39 8.53
0.75 5.25
8.33
1780.00
42.15
0.38 0.38
6.24 1783.76
5.99 398.81
0.640 0.690
0.00
1.72
Live

Square nose
8.00
0.38000
10.33
5.91
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

13.04
0.32
CSU equation

B2 7, BuT iy

100 YR

Right

0.0v
0.10

0.38
0.01
1.33
0.580



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (it):

Approach Velocity (ft/s):

Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft}:
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 {mm):
Depth Upstream (it):

Velocity Upstream (ft/s):

K1 Nose Shape:

Pier Angle:

Pier Length {ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D90 (mm):
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Combined Scour Depths

Pier Scour + Contraction Scour (f):

Left Channel
2.30 9.94
1.01 575
9.35
2300.00
4401
0.38 0.38
18.98 2275.37
8.16 39.81
0.640 0.690
0.01
1.77
Live

Square nose
8.00
0.38000
11.74
6.52
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

13.85

0.34
CSU equation

Right Bank: 13.85

B ), Byt s
Sto R

Right

0.77
0.48

0.38
5.65
15.09
0.640



Contraction Scour

Input Data

Results

Pier Scour

Input Data

Results

Average Depth (ft):
Approach Velocity {ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 {mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

All piers have the same scour depth

Pier Shape:

Pier Width (ft):

Grain Size D50 (mmj):
Depth Upstream (ft):
Velocity Upstream {ft/s):
K1 Nose Shape:

Pier Angle:

Pier Length (ft):

K2 Angle Coef:

K3 Bed Cond Coef:
Grain Size D80 (mmj:
K4 Armouring Coef:

Scour Depth Ys (ft):
Froude #:
Equation:

Left Channel
2.11 7.24
2.34 10.30
1.49 8.35
7.91 1782.10
8.35 39.51
0.28 0.38
1.74 1787.64
0.35 23.97
0.690 0.690
0.00 0.00
1.36 1.68
Live Live

Square nose
8.00
0.38000
9.45
5.90
1.10
0.00
6.00
1.00
1.10
0.47000
1.00

12.88
0.34
CSU equation

By, BNt g
oo Y2

Right

0.82
1.03

0.38
0.63
0.66
0.690



R 17, BT 14
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Contraction Scour

Left Channel Right
Input Data
Average Depth (ft): 3.36 8.49 2.16
Approach Velocity (ft/s): 3.14 11.28 1.79
Br Average Depth (ft): 2.46 9.70 0.07
BR Opening Flow (cfs): 22.30 227769 0.01
BR Top WD (ft): 7.08 39.51 113
Grain Size D50 (mm): 0.38 0.38 0.38
Approach Flow (cfs): 3.70 2293.74 2.56
Approach Top WD (ft): 0.35 23.97 0.66
K1 Coefficient: 0.690 0.690 0.690
Results
Scour Depth Ys {ft): 0.00 0.00 0.00
Critical Velocity (ft/s): 1.48 1.72 1.37
Equation; Live Live Live
Pier Scour
All piers have the same scour depth
Input Data
Pier Shape: Square nose
Pier Width (ft): 8.00
Grain Size D50 (mm): 0.38000
Depth Upstream (ft): 10.84
Velocity Upstream (ft/s): 6.43
K1 Nose Shape: 1.10
Pier Angle: 0.00
Pier Length {(ft): 6.00
K2 Angle Coef: 1.00
K3 Bed Cond Coef: 1.10
Grain Size D90 (mm}: 0.47000
K4 Armouring Coef: 1.00
Results
Scour Depth Ys (ft): 13.61
Froude #: 0.34

Equation: CSU equation



Section 9:
Clearance Calculations



CLEARANCE CALCULATIONS

As per GDOT policy for a roadway designated as an Interstate, the proposed bridge superstructure
will clear the design year (50-year) floodstage by a minimum of 2 feet and the 100-year floodstage by
a minimum of 1 foot. The following tables list the bridge clearance results for Bridge #16 and #17,
which exceed the minimum requirements. WSEL noted in tables below C_Q?Sates to location of low

chord elevation on the bridge; River Sta.459.59 at Bridge #16 and River Sia. 2354.33 at Bridge #17.

Clearance to the Low Chord of Bridge #16,
Downstream Face
Design Flow W.S. Elev Low Chord of | Freeboard
Event (yr) (cfs) (ft) Bridge ({t) (ft)
10 1650 933.36 950.07 16.71
50 2450 934.44 950.07 15.63
100 2800 934.62 950.07 15.45
500 3650 935.34 950.07 14.73

Clearance to the Low Chord of Bridge #17,
Downstream Face _
Design Flow W.S. Elev Low Chordof | Freeboard
Event (yr) (cfs) (ft) Bridge (it) (ft)
10 1650 940.11 960 19.89
50 2450 941.25 960 18.75
100 2800 941.99 960 18.01
500 3650 943.06 960 16.94




Section 10: Risk Assessment Sheet



Risk Assessment

Initial Assessment for all

k 4

Encroachments
(circle appropriate)

YES Will backwater be

the encroachment?

decreased as a result of

A

Will backwater be

increased as a result of the
encroachment?

NO

The project has

Which of the
below constraints
eliminates the
design from
further analysis?

( mark constraint )

'y

YES

Will the project have any of the following
impacts due to the construction or
backwater?

1. A significant potential for
interruption or termination of the
transportation facility that is needed
for emergency vehicles or provides
a community’s only evacuation
route?

2. Asignificant potential for property
damage or hazard to life?

( If any answer is yes, the block is yes )

no significant
encroachments.

oy

of the stream banks.

1. The proposed drainage structure is the most cost effective
structure that has acceptable backwater and velocity values.

2. The proposed bridge is the minimum length structure that
provides satisfactory clearance from the toe of endrolls to top

3. The proposed bridge is the minimum length required to avoid
encroachment on the existing regulatory floodway or
otherwise satisfies FEMA requirements.

4. The proposed bridge was sized to avoid wetland impacts.

Y Y

File the assessment
and design by
appropriate methods.




Section 11: Roadway Plan Sheets
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Section 12a:
Preliminary Bridge Layout — Bridge #16
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Section 12b:
Preliminary Bridge Layout — Bridge #17
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