Strategy v_2a - Velocity
Q200
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Strategy v_2b - Velocity
Q200
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Strategy v_2c - Velocity
Q200
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Strategy v_ba - Velocity
Q200
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Strategy v_3a -
Q200
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H.14

PROJ. LOC.: Decatur Bridge PROJ. NO.: STP-51-7(109) BM PROJ. #: 157887
COUNTY: _ Burt STATION: #i+###t  MADEBY: ASF
STATE OF NEBRASKA CN: 32395 STRUCTURE: S05103644  DATE: 02/26/25
DEPARTMENT OF TRANSPORTATION DESC: Phase 2 Hydro Strategy Evaluation CHECKBY: ---
BRIDGE DIVISION
Shear Stress Heat Map
Shear Stress Ranges
Lower Bound | Upper Bound Permissible
PP ] Material Description
(psf) (psf) Material
0 0.04 Bare Soil Alluvial silt, sandy loam
0.041 1 Short Grass Vegetation Class C (6" to 11"), short native/bunch grass
1.01 21 Long Grass Vegetation Class B (12" to 20"), long native grasses
Riprap, Dg, ~ 18" | Existing riprap (lowa DOT Class B), MODOT Type 4
6.01 10 Riprap, Dgy~ 24" | Larger than existing riprap

Sources for "Permissible Shear Stress/Material"

The table was developed using a combination of values from the following sources:

- MODOT Engineering Policy Guide Section 750.6, "Erosion Control and Energy Dissipation"”, (2025)
- HEC-15, "Design of Roadside Channels with Flexible Linings", Section 2.2.3 (2005)

- Caltrans Highway Design Manual, Chapter 860 - Roadside Channels, (2020)

- USACE ERDC, "Stability Thresholds for Stream Restoration Materials", Fischenich 2001



Strategy v_1c - Shear Stress
2011 Flood (-~ Q70)
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Strategy v_2a - Shear Stress
2011 Flood (-~ Q70)
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Strategy v_2b - Shear Stress
2011 Flood (-~ Q70)
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Strategy v_2c - Shear Stress
2011 Flood (-~ Q70)
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Strategy v_ba - Shear Stress
2011 Flood (-~ Q70)
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Strategy v_3a - Shear Stress
2011 Flood (-~ Q70)
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Strategy v_1c - Shear Stress
Q200
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Strategy v_2a - Shear Stress
Q200
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Strategy v_2b - Shear Stress
Q200
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Strategy v_2c - Shear Stress
Q200
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Strategy v_ba - Shear Stress
Q200
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Strategy v_3a - Shear Stress
Q200
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2011 Flood Shear Stress at South Edge of Bridge H.27

vl Abutment v2 Abutment v5 Abutment v3 Abutment

v1C 2011 Flood
v2A 2011 Flood
v2B 2011 Flood
v2C 2011 Flood
v3A 2011 Flood
v5A 2011 Flood *®
High Ground between
Main Channel and
Secondary Channel



vl Abutment v2 Abutment  v5 Abutment

Q200 Shear Stress at South Edge of Bridge

v3 Abutment

H.28

High Ground between
Main Channel and
Secondary Channel

v1C 200yr
Vv2A 200yr
v2B 200yr
v2C 200yr
v3A 200yr
V5A 200yr




Strategy v_1c - Change in WSE vs. Existing Condition
Effective FEMA Q100
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Strategy v_2a - Change in WSE vs. Existing Condition
Effective FEMA Q100
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Strategy v_2b - Change in WSE vs. Existing Condition
Effective FEMA Q100
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Strategy v_2c - Change in WSE vs. Existing Condition
Effective FEMA Q100
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Strategy v_ba - Change in WSE vs. Existing Condition
Effective FEMA Q100
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Strategy v_3a - Change in WSE vs. Existing Condition
Effective FEMA Q100

H.34



Strategy v_1c - Change in WSE vs. Existing Condition
Q100 (new)
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Strategy v_2a - Change in WSE vs. Existing Condition
Q100 (new)
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Strategy v_2b - Change in WSE vs. Existing Condition
Q100 (new)
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Strategy v_2c - Change in WSE vs. Existing Condition
Q100 (new)
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Strategy v_ba - Change in WSE vs. Existing Condition
Q100 (new)
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Strategy v_3a - Change in WSE vs. Existing Condition
Q100 (new)

H.40
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SUMMARY OF STRUCTURAL STEEL _QUANTITIES
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GENERAL NOTES
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HYDROLOGIC REFERENCE INFORMATION

PROJECT NO: STP-51-7(109) DATE: 8/11/2025

CONTROL NO: 32395 COUNTY: Burt County, NE & Monona County, 1A
STRUCTURE NO: S051 03644 LOCATION: NE 51 & IA 175 over Missouri River
PROJECT NAME: Decatur Bridge Project SECTION: 36 T 24N R 10E

SITE INFORMATION:

STREAM NAME: Missouri River
TOTAL DRAINAGE AREA: 316,130 mi2 CONTRIBUTING DRAINAGE AREA: 316,130 mi?2

FEMA FLOOD INSURANCE STUDY:

COMMUNITY/COUNTY: Monona County, IA (19133CV000B) EFFECTIVE DATE: 6/15/2022

HYDROLOGY LOCATION: 10230001 DRAINAGE AREA: 316,200 mi?
Q2 Q1o Qzs Qso Q100 Qs00

FIS DISCHARGES: N/A 87,200 N/A 120,500 141,800 197,700

GAGING STATION:

STATION NUMBER: USGS 06601200 (Decatur Gage) YEARS OF RECORD: 1987-2025
STATION LOCATION: 350 ft. north on west bank DRAINAGE AREA: 316,130 mi?
Q2 Q1o Qzs Qso0 Q100 Qs00

GAGE DISCHARGES:
DA RATIO DISCHARGES:

REGRESSION EQUATIONS:

Q2 Q1o Qzs Qso Qo0 Qs00
STRAHM/ADMIRAAL:
CORDES/HOTCHKISS:
SOENKSEN:
BECKMAN:
COUNTY CHART:

OTHER METHODS:

APPROACH NAME Q2 Q1o Q25 Qso Q100 Qs00
2023 MRFFS at Dec. Gage 49,800 94,400 127,100 161,700 220,600 297,200

COMPARABLE SITES (Upstream, downstream, or nearby basins):

STRUCTURE RELATIVE LOCATION DA (mi?) Qo0 DA RATIO Qo0
USGS Gage 06486000 Sioux City, IA (2023 MRFFS) 314,617 218,000 N/A N/A
USGS Gage 06610000 Omaha, NE (2023 MRFFS) 322,820 232,000 N/A N/A

DESIGN DISCHARGE:

METHOD/EQUATION Q2 Q1o Q25 Qso Q100 Qs00
2023 MRFFS at Dec. Gage 49,800 94,400 127,100 161,700 220,600 297,200
EXPLANATION:

The Effective FEMA flows and mapping are based on the 2003 USACE Upper Mississippi River Flow Frequency Study (2003
UMRFFS). The Effective FEMA Q100 will be used for the floodplain permits and CLOMR.

The 2023 USACE Missouri River Flow Frequency Study (2023 MRFFS) developed new expected regulated flows at the gages at
Sioux City, IA and Omaha, NE. Flows at the Decatur Gage were determined using linear interpolation between these gages based
on total drainage area. 2023 MRFFS flows will be used for design high water, freeboard, velocities, and scour.
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Preliminary Data Sheet

PROJECT NO: STP-51-7(109)
CONTROL NO: 32395
STRUCTURE NO: S051 03644
PROJECT NAME: Decatur Bridge
USGS DATUM: NAVD 88

SITE DESCRIPTION & DISPOSITION

DATE:
COUNTY:

8/11/2025

Burt County, NE & Monona County, IA

LOCATION:

NE 51 & IA 175 over Missouri River

SECTION: 36 T
DELTA DATUM: +0.469 ft

24N

R 10E

The Missouri River at RM 691 has a main channel and secondary channel at high flows, separated by a ridgeline. The area

contains farm land, forest, and wetland with tall grass. The existing structure will be replaced on a new alignment, 77 feet north.

EXISTING STRUCTURE

ORIGINAL PLAN: 345

OTHER PLAN: STR-51-7(1006)
STATION: 2133+37.00
TYPE: Truss

LENGTH: 1956 ft
SPANS: "

LOW STRUCTURE ELEVATION: 1056.66 ft
PROPOSED STRUCTURE

STATION: 2125+97.10

TYPE: NU35, Plate Girder, & NU78
LENGTH: 2730 ft

SPANS: 14

ABUTMENT TYPE: Semi-Int. on Piles w/ Sheet Pile
PIER TYPE: Frame Pier w/ Drilled Shafts
WING TYPE: U-Shaped

GRADE

BRIDGE GRADE ABUTMENT 1: 1100.13 ft
LOW STRUCTURE ELEVATION: 1056.69 ft
REQUIRED FREEBOARD: 1.00 ft

DESIGN HYDRAULIC DATA

STREAM: Missouri River

Q100: (D) cfs (BASE FLOOD)

Q100: (D) cfs (BRIDGE BASE FLOOD)
Q(200): (D) cfs (OVERTOPPING FLOOD)
Q (OHW): 47,560 cfs

ABUTMENT SCOUR Q100 ELEVATION: (F) ft
PIER/BENT SCOUR Q100 ELEVATION: (F) ft
ICE-AFFECTED: Yes FLOWLINE: 1012.84 ft
BERM DATA

TOP OF GROUND ELEVATION: (G) ft

BOTTOM OF RIP RAP WIDTH: (1) ft
FLOODPLAIN CERTIFICATION

FEMA CLASSIFICATION: Zone A & Zone AE

TRAFFIC OPTIONS

PLAN YEAR: 1949

PLAN YEAR: 2017

SKEW: 0°__

CLEAR ROADWAY WIDTH: 225 fit

LOW DECK STATION: 2143+15

LOW DECK ELEVATION: (A) fit

HW ELEVATION (US): (B) fit

SKEW: 0°

CLEAR ROADWAY WIDTH: 40 ft

RAIL TYPE: Closed

BOTTOM OF PIER ENCASEMENT: N/A ft

OVERLAY TYPE: N/A

OVERLAY THICKNESS: N/A in

BRIDGE GRADE ABUTMENT 2: 1064.57 ft

SUPERSTRUCTURE DEPTH: ) ft

DESIGN FREEBOARD: 221 ft
CONTRIBUTING DRAINAGE AREA: 316,130 mi?
HW ELEVATION (US): (E) ft
LOW ROAD ELEVATION: 1053.78 ft
WATERWAY AREA BELOW HW: 36790  ft2
ORDINARY HIGH WATER ELEVATION: ~ 1035.0 ft
ABUTMENT SCOUR Q500 ELEVATION:  (F) ft
PIER/BENT SCOUR Q500 ELEVATION:  (F) ft
PIER WALL VELOCITY (F) ft/s

TOP OF RIP RAP ELEVATION: (H)
RIP RAP TYPE: (J)

GREATEST CHANGE IN BASE FLOOD ELEVATION: (K)

ALIGNMENT SHIFT: X DETOUR: [ TEMPORARY ROAD: [ UNDER TRAFFIC: O
TEMPORARY STRUCTURE DESIGN: Q(C_ ) cfs SAG ELEVATION: ft
CONTRACTOR ACCESS CROSSING

SIZE: (L) FILL: (L) ft

COMMENTS

See attached sheets for lettered comments.

BY: SHEET10OF ___
APPROVED BY: KIRK HARVEY BRIDGE DESIGNER ROSS BARRON SITE___OF ___

BR FORM 359A, October 2023




Preliminary Data Sheet — Comments

(A) Existing low deck elevation not available. Existing low structure elevation estimated from
existing bearing seat elevation at east abutment.

(B) Existing HW Elevation

Event | Main Channel | Secondary Channel
Project 2D Model
Effective FEMA Q100 1047.82 1049.28
Q100 1051.98 1053.24
Q200 1053.32 1054.36
*Effective 1D Model
Effective FEMAQ100 | 1047.21 | 1047.21

*To be updated following FEMA meeting on 9/4/25 and split flow revision of 1D model.

(C) Superstructure Depth:
NE Approach Unit = 4.19 ft.
River Unit = 13.62 ft.
lowa Approach Unit = 7.88 ft.

(D) Base Flood and Bridge Base Flood

Effective FEMA Q100 = 141,800 cfs
Use for floodplain permits and CLOMR

Q100 = 220,600 cfs
Use for Design High Water (HW)

Q200 = 271,000 cfs
Use for Scour Design Flood, including scour depth and velocity for stream
pressure.
Q200 is also the overtopping flood.

(E) HW Elevation

Event | Main Channel | Secondary Channel
Project 2D Model
Effective FEMA Q100 1047.20 1048.07
Q100 1051.60 1052.29
Q200 1053.28 1053.88
*Effective 1D Model
Effective FEMA Q100 | 1047.28 | 1047.28

*To be updated following FEMA meeting on 9/4/25 and split flow revision of 1D model.



Preliminary Data Sheet — Comments

(F) Scour and velocity table for piers and abutments

Location Q200 Scour Elev. | Q500 Scour. Elev. Q200 V (ft/s)
Abut 1 1088.0 1082.0 ---
Pier 1 1057.4 1051.4 ---
Pier 2 1006.0 999.8 3.7
Pier 3 982.3 976.2 8.2
Pier 4 1036.7 1030.1 1.3*
Pier 5 1042.3 1036.1 2.0*
Pier 6 1033.6 1027.4 2.1
Pier 7 1032.3 1026.1 2.0
Pier 8 1032.0 1025.8 2.0
Pier 9 1009.3 1002.9 3.7
Pier 10 1027.8 1021.4 3.7
Pier 11 992.5 990.6 7.7
Pier 12 992.2 990.6 7.2
Pier 13 968.9 967.3 8.7
Abut 2 1048.1 1042.1 ---

*Equivalent velocity used for scour calculations

(G) Top of Ground Elevation
Abut 1 =1092.00
Abut 2 = 1052.11

(H) Top of Riprap Elevation
Abut 1 =1094.00
Abut 2 = 1054.11

(1) Bottom of Riprap Width
Abut 1 = 53 ft.
Abut 2 = 288 ft. (width from out-to-out of riprap apron)

(J) Riprap Type
Abut 1 = Broken Concrete Riprap
Abut 2 = Custom NDOT Type similar to lowa Class X used in 2011 repair.
Piers = Custom NDOT Type similar to lowa Class X used in 2011 repair.

(K) Greatest change in Base Flood Elevation
From Effective 1D Model at Effective FEMA Q100

Main Channel = **0.07 ft.
Secondary Channel = **0.07 ft.

**To be updated following FEMA meeting on 9/4/25 and split flow revision of 1D model.
(L) Contractor Access Crossing

Approx. low structure elevation of access bridge(s) = 1038.0 (3 ft. above OHW)
Approx. top of causeway elevation = 1038.0 (3 ft. above OHW)



Preliminary Data Sheet — Comments

Locations:
1. Either causeway or access bridge anticipated in Span 4, from east bank to
west edge of Pier 3.
Approx. length = 260 ft.
Approx. causeway fill depth = 21 ft. (3 ft. above OHW)

2. Either causeway or access bridge anticipated in Span 3, riverward of Pier 2.
Approx. length = 35 ft.
Approx. causeway fill depth = 25 ft.
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