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PROJECT DESCRIPTION 

The purpose of this project is to widen US 33 to reduce congestion and improve 

safety on the corridor, which is Southeast of Columbus, OH near the major highway 

interchange of IR 270 and US 33. 

 

The portion of the project pertaining to this Hydrology and Hydraulics study is 

immediately Southeast of the interchange. The study area is solely within City of 

Columbus limits and is flanked by Franklin County to the North and the Village of 

Groveport to the South. US 33 carries vehicular traffic over the studied waterways 

and is a US Route with a functional classification of 2 – Principal Arterial Freeway. 

Eastbound and Westbound routes are on the National Highway System, and 

Eastbound traffic, leaving the City of Columbus, is a Priority System. According to 

ODOT Transportation Information Mapping System (TIMS), the AADT for Eastbound 

traffic is 80,703, and for Westbound traffic is 7,878. Refer to Figure 1 for an aerial 

picture and additional descriptions of the project location. 

  

 



FRA-33-27.51 PID 119387   ●   ODOT DISTRICT 6 

 HYDROLOGY AND HYDRAULICS REPORT 4  
 

 

Figure 1 – Project Location (ODOT TIMS) 

 

SITE DESCRIPTION 

Big Walnut Creek in the vicinity of the subject bridges runs on a moderately 

meandering alignment in a wide floodplain with light and sharp bends, some 

sediment islands and moderate to heavy vegetation throughout. Open areas of 

floodplain are present to the North and West, and the floodplain overall is 

sandwiched between interstate 270 to the Northwest and developed land with 

numerous buildings to the Southeast. Approximately 2,700 feet upstream from the 

primary roadway crossing for Big Walnut Creek, the creek divides into an overflow 

branch that runs on a less meandered alignment through the floodplain and crosses 

the subject roadway through a relief bridge. The overflow branch rejoins the 

primary creek approximately 250 feet downstream from the relief bridge crossing. 

 

The twin structures at Big Walnut Creek have a high skew with respect to the 

channel crossing, while the twin structures at the overflow creek have no skew with 

Twin Bridges at 
Big Walnut Creek 

Twin Bridges at Big 
Walnut Creek Overflow 

US 33 

IR 270 
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respect to that channel crossing. Both channels are in good condition with well 

graded and vegetated banks and robust rock channel protection armoring the banks 

beneath all existing bridges. There are no known, significant erosion concerns, and 

a reconnaissance of the sites uncovered no significant problems. The main channel 

beds consist of moderate to coarse gravel (overflow channel), moderate to fine 

gravel (primary creek), silt, clay and some sand. Normal flow conditions at the 

overflow branch result in a narrow flow width and shallow depths, exposing 

numerous stones and rocks throughout. Normal flow conditions at the primary 

creek have a wider width and are deeper, however much of the end spans of each 

bridge remain dry under these conditions. A recreational bike path crosses beneath 

the fourth (and last) span of the bridges over Big Walnut Creek. Refer to Figures 2 

and 3 for the conditions of the existing channels and project sites at the bridges. 

 

 

Figure 2 – Channel and Site Condition – Big Walnut Creek Overflow Bridges 
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Figure 3 – Channel and Site Condition – Big Walnut Creek Main Bridges 

 

EXISTING STRUCTURES 

Bridges over Big Walnut Creek Overflow 
The existing twin structures spanning the overflow branch of Big Walnut Creek are 

three-span, continuous reinforced concrete slab structures with stub concrete 

abutments and capped pile piers. Deep foundations at the abutments are 12-inch 

cast-in-place piles, and at the piers are 16-inch cast-in-place piles. The Eastbound 

structure carries 4 lanes of traffic, while the Westbound structure carries 3 lanes of 

traffic, and both have superelevated or superelevation transitions through their 

pavement cross-sections. The Eastbound structure has an out-to-out width of 63’-

4”, and the Westbound structure 51’-4”, with approximately 36-feet between the 

two bridges. The overall bridge length for each is approximately 91.50’, with 

idealized center-to-center bearing spans of 28.50’, 34.33’, and 28.50’. According to 
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survey, the existing structure depth averages approximately 1.75’, with low chord 

elevations of 740.40 and 739.45 on the upstream and downstream faces, 

respectively. Original construction occurred in 1963, with the latest major 

reconstruction occurring in 2018 (structure widening and parapet upgrade). Original 

construction plans and rehabilitation plans are both available and were used to 

gather information for this analysis. 

 

Bridges over Big Walnut Creek 
The existing twin structures over the primary branch of Big Walnut Creek are four-

span, prestressed concrete I-beam bridges with reinforced concrete decks and 

substructures on deep foundations of 12-inch cast-in-place piles (abutments) and 

14-inch cast-in-place piles (piers). The Eastbound structure carries 4 lanes of traffic, 

while the Westbound structure carries 3 lanes of traffic, and both have crowned 

pavement cross-sections at their respective E.B. and W.B. centerlines. The 

Eastbound structure has an out-to-out width of 63’-4”, and the Westbound 

structure 51’-4”, with approximately 36-feet between the two bridges. The overall 

bridge length for each is approximately 303.18’, with center-to-center bearing 

spans of 73’-7”, 74’-5”, 74’-5”, and 73’-7”. According to survey, the existing structure 

depth averages approximately 5.76’, with low chord elevations of 736.78 and 737.01 

on the upstream and downstream faces, respectively. Original construction 

occurred in 1963, with the latest major reconstruction occurring in 2018 (structure 

widening and parapet upgrade). Original construction plans and rehabilitation plans 

are both available and were used to gather information for this analysis. 

PROPOSED STRUCTURE 

This project rehabilitates the subject structures via additional widening aimed to 

reduce congestion and improve safety on the US 33 corridor Southeast of 

Columbus, OH. Refer to other project documents for more in-depth narratives on 

overall roadway improvements, purpose and need. Westbound structures are both 

widened to the inside only on the divided highway, by 24’-3”. Eastbound structures 
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are widened both to the inside and outside. Inside widening for the Eastbound 

structures is approximately 15’ and 13’ for the overflow and primary Big Walnut 

Creek bridges, respectively. Outside widening for the Eastbound structures varies 

for the overflow bridge from approximately 12’ to 14’ and is approximately 5’-8” for 

the primary Big Walnut Creek bridge. The widened slab bridge (over the Big Walnut 

Creek overflow) matches the existing slab depth, and the widened prestressed I-

beam bridge (over Big Walnut Creek) utilizes the same beam section as the existing 

beams. As such, the only change to chord geometry in the proposed hydraulic 

analysis is a drop in low chord accounting for the widened section and the resulting 

elevation lowering due to pavement cross slopes. Existing roadway profiles are 

maintained. Refer to the Hydraulic Analysis section of this report for the tabulated 

high and low chord elevations, as well as other reported data for the proposed 

structure. 

 

All substructure units will be widened to accommodate the widened superstructure 

elements and will match the existing types and general cross-sectional areas for the 

abutments and piers, resulting in no changes to section geometry for substructures 

in the hydraulic model. Refer to Appendix A for relevant Stage 1 (preliminary design) 

bridge plan sheets. 

DESIGN CRITERIA AND DESIGN DATA 

US 33, which is conveyed by the subject bridges, has a current AADT for Eastbound 

traffic of 80,703, and for Westbound traffic of 7,878. These values are projected to 

grow due to continued growth and highway use in the area. Per ODOT’s Location 

and Design Manual (L&D), Volume 2, Section 1004.2, interstate, freeway and 

expressway structures should be designed to clear a 50-year frequency event (2% 

AEP) and checked for the 100-year frequency event (1% AEP). US 33 is a Principal 

Arterial Freeway. As such, the 50-year and 100-year flow profiles are used in this 

analysis. 
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A FEMA Flood Insurance Study (FIS) is available for this project location, which was 

last revised in 2011. From the FIS, flow data is available at two locations near the 

subject study area, below the confluence of Alum Creek (1.65 miles downstream) 

and at Refugee Road (2.60 miles upstream). Although the location below the 

confluence of Alum Creek is closer, it is not appropriate for use in this analysis 

because the discharge from Alum Creek is included and could not be practically 

removed from consideration. Therefore, peak discharges reported at Refugee Road 

are used in this analysis. It should be noted that flow data from USGS StreamStats 

was also analyzed and explored for this study, however discharges are significantly 

lower than discharges reported by FEMA (approximately 30% lower) and therefore 

they are not used. 

 

According to the FIS, several methodologies were used to determine peak 

discharge-frequency relationships for Big Walnut Creek, and the exact modeling 

methodology and program are not clear from the study. A FIS Data Request was 

submitted to FEMA to gather any available hydrologic and hydraulic backup data 

that might exist for Big Walnut Creek; however, a response was not yet received by 

the time this preliminary report was written, several months after the request. If any 

data is received, it can be incorporated into a final report, but it’s probable that no 

existing data from the FIS is available. 

 

The model was created using project-specific survey data for the channel and 

immediately surrounding areas, as well as the existing bridges, and supplemented 

using LiDAR data from the Ohio Geographically Referenced Information Program 

(OGRIP). The OGRIP data source deemed most appropriate was elevation data from 

3DEP+, dated 2021. Terrain information was merged, giving preference to surveyed 

information where available, to create a single digital terrain model from which all 

channel cross sections were created. LiDAR extents were approximately 1,000-

3,000 feet in all directions from the subject bridges to make sure the floodplain 

areas were accurately incorporated into the hydraulic model. 
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Relevant FIS information is available in Appendix B, and the StreamStats report for 

this site is available in Appendix C. Flow data used in the analysis is presented in 

Table 1. 

 

FLOW PROFILE 
PEAK DISCHARGE 

(CFS) 
2% Annual Chance (50-year) (FEMA FIS) 21,200 

1% Annual Chance (100-year) (FEMA FIS) 25,300 

Table 1 – Flow Profiles Considered 

 

The US 33 bridges over Big Walnut Creek and the Big Walnut Creek overflow are in a 

FEMA Zone AE, a regulatory floodway in which a base flood elevation (BFE) is 

provided. A FIRMette is available in Appendix B. HEC-RAS models used for this 

hydrology and hydraulics report are submitted with this report and are available on 

request. 

HYDRAULIC ANALYSIS 

The Big Walnut Creek hydraulic analysis spans approximately 1800-feet upstream 

from the bridge crossings and 2200-feet downstream. The analysis was completed 

using HEC-RAS version 6.4.1 with modeling assistance from the software program 

GeoHECRAS version 5.0.0.1613. Project survey and all elevations in the hydraulic 

model match the same vertical datum used in the FIS, NAVD88. Flow data from the 

FEMA FIS was used for both discharge values considered in the analysis. Three 

profiles were analyzed in total, one for the 50-year discharge, and two for the 100-

year discharge (one where the downstream boundary condition, B.C., was set as 

normal depth with channel slope as the boundary detail, and one where the 

downstream boundary condition was set to a known water surface elevation 

corresponding to a FEMA cross-section at the same location). The downstream-

most cross-section in the hydraulic model is set at the same location as published 

cross-section AU in the FEMA FIS (refer to Appendix B). Results were compared for 
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the two 100-year scenarios, and it was determined that strong agreement had been 

reached between the 100-year, normal depth boundary condition profile and 

published water surface elevations at the existing bridges. Table 2 summarizes the 

comparison between existing, corrected effective model results and the published 

FEMA data, demonstrating that calibration to FEMA has been achieved. The 

published water surface elevation on the upstream face of the existing Big Walnut 

Creek bridge is 735.0 feet, which was the target elevation for calibration at the 

structure. Table 3 shows the resulting comparison at the first published FEMA cross-

section upstream from the bridges, AW. 

 

FLOW PROFILE 
DOWNSTREAM 

B.C. 
FEMA ELEV. 

AT AU 

W.S. ELEV. @ 
U.S. FACE OF 
BIG WALNUT 

CREEK BRIDGE 

ELEV. 
DIFFERENCE 

(MODEL RESULTS 
– FEMA) 

100-year (FEMA FIS) Normal Depth 734.04 735.07 0.07 feet 

100-year (FEMA FIS) Known W.S. 729.80 
(set) 

733.58 -1.42 feet 

Table 2 – Existing, Corrected Effective Results and FEMA Results (profile with best agreement) 

 

FLOW PROFILE 
DOWNSTREAM 

B.C. 
FEMA ELEV. 

AT AW 

W.S. ELEV. @ 
U.S. FACE OF 
BIG WALNUT 

CREEK BRIDGE 

ELEV. 
DIFFERENCE 

(MODEL RESULTS 
– FEMA) 

100-year (FEMA FIS) Normal Depth 736.90 736.06 -0.84 feet 

100-year (FEMA FIS) Known W.S. 736.90 735.08 -1.82 feet 

Table 3 – Existing, Corrected Effective Results and FEMA Results (profile with best agreement) 

 

Manning’s roughness coefficients were assigned for main channel and overbank 

regions corresponding to the published ranges in the FEMA FIS and available aerial 

imagery, which are still well correlated between the two. Ineffective flow areas 

throughout the analysis area were appropriately modeled based on elevation data in 

the generated cross-sections. Refer to the model cross sections provided in 

Appendices E and F for the specific channel and overbank roughness coefficients 

chosen and the designated ineffective flow areas. 
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The roadway and bridge crossing elevation data (high and low chords, where 

applicable) were generated from available survey data, and from LiDAR data where 

gaps were present in survey data. The overflow branch of Big Walnut Creek is not an 

individually studied stream, either by FEMA or USGS StreamStats. Therefore, the 

overflow branch cannot be modeled as its own reach in HEC-RAS. Instead, the 

analysis utilizes a multiple bridge opening computational method (refer to available 

HEC-RAS user literature for associated limitations with this method). Horizontal 

stationing / direction in HEC-RAS is reversed from conventional forward stationing 

(in the figure below, left-to-right represents East-to-West, instead of a conventional 

West-to-East layout). Figure 4 presents the existing bridge model, profiled at the 

upstream face cross section and depicting both crossings. 

 

 

Figure 4 – Existing Bridge Roadway Crossings, Upstream Face Shown 

 

Big Walnut Creek 

Big Walnut 
Creek Overflow 

All chord 
elevations 
from survey. 
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Cross-section spacing varies from approximately 250 feet to 700 feet, as needed to 

generate an accurately calculated 1D model through the bridge opening system. 

Attention was given to intentionally place the modeled cross-sections at or close to 

locations of FEMA-modeled cross-sections, when possible, to assist with results 

comparisons for both this model and any future models that may leverage this 

existing-conditions analysis. Figure 5 presents a plan view of the existing hydraulic 

model. 

 

 

Figure 5 – Plan View of Existing Model in GeoHECRAS 

 

All three profiles previously discussed for this hydraulic analysis are used to check 

the rise condition between existing and proposed models. Because the scenario 

utilizing the normal depth downstream boundary condition achieved reasonable 

elevation agreement compared to FEMA data, these two profiles (50-year and 100-

year, with downstream B.C.’s set to normal depth) are used to assess freeboard 

results and comparison between the existing and proposed models. The elevations 

Big Walnut Creek 

Big Walnut 
Creek Overflow 

FEMA XS AU 

FEMA XS AV 

FEMA XS AW 
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at the bridge using the known downstream water surface elevation are substantially 

lower than the other scenarios, negating a relevant freeboard check for that 

scenario. 

 

Because the overflow branch of Big Walnut Creek could not be modeled separately, 

and instead the parameters and analysis are all driven by the primary crossing at Big 

Walnut Creek, the proposed structure geometry was driven by those primary 

bridges, specifically with respect to the proposed bridge width. Relevant high and 

low chord geometries could be input directly for each crossing. The proposed left 

structures (Westbound) are not widened to the outside, so the existing low chords 

on the upstream faces of both bridges remained the same. The outside widening of 

the right structures (Eastbound) resulted in a drop in the low chord elevations of 

0.07 feet and 0.24 feet for the primary Big Walnut Creek bridges and the overflow 

bridges, respectively. The modeled roadway width, parallel to flow, increased from 

180-feet (existing) to 185-feet (proposed), representing the lesser widening of the 

primary bridges. Widening to the inside (aside from considering low chord changes, 

which did not control) cannot be picked up in a 1D HEC-RAS model because the 

twin structures are modeled as a single bridge opening. 

SCOUR ANALYSIS 

Soil borings and the resulting geotechnical analysis have not yet been completed at 

first writing of this report and are scheduled during the detailed design phase for 

this project. Without project soil borings, D50 particle sizes and other relevant soil 

properties are not available, and therefore detailed scour calculations cannot yet be 

completed. The scour analysis will be completed during detailed design and added 

to this report when it’s made final, using the FHWA Hydraulic Toolbox and the latest 

guidance in Hydraulic Engineering Circular 18 (HEC-18). There are not any known 

problems with scour at any of the subject bridges, and a site reconnaissance did not 

turn up any significant concerns with scour in the existing condition.  
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RESULTS SUMMARY 

The proposed widening at the four bridges in this study results in very little change 

from the existing geometry, either in terms of width or chord elevations, compared 

to the overall geometry as it impacts stream flow. As such, it is not surprising to see 

no change in water surface elevations for the scenarios considered, and very little 

change to flow velocities. Additionally, a freeboard comparison between the 

existing, corrective effective model and the proposed conditions model yields little 

change, and results in an acceptable value for the proposed bridges. Tables 4 and 5 

present the freeboard comparison for the two models, taken at both the upstream 

and downstream face bridge sections, for the primary bridge and the overflow 

bridge, respectively. 

 

FLOW PROFILE AND LOCATION 
EXISTING 

FREEBOARD (FT) 
PROPOSED 

FREEBOARD (FT) 
2% Annual Chance (50-year) (FIS) – U.S. 3.08 3.07 

1% Annual Chance (100-year) (FIS) – U.S. 1.94 1.94 

2% Annual Chance (50-year) (FIS) – D.S. 3.76 3.71 

1% Annual Chance (100-year) (FIS) – D.S. 1.99 1.93 

Table 4 – Freeboard Analysis – Bridge over Big Walnut Creek 

 

FLOW PROFILE AND LOCATION 
EXISTING 

FREEBOARD (FT) 
PROPOSED 

FREEBOARD (FT) 
2% Annual Chance (50-year) (FIS) – U.S. 6.47 6.46 

1% Annual Chance (100-year) (FIS) – U.S. 5.33 5.33 

2% Annual Chance (50-year) (FIS) – D.S. 6.43 6.21 

1% Annual Chance (100-year) (FIS) – D.S. 4.66 4.43 

Table 5 – Freeboard Analysis – Bridge over Big Walnut Creek Overflow 

 

Figure 6 shows a representative cross-section of the proposed conditions model, 

upstream face of both bridges and the corresponding freeboard. 
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Figure 6 – Freeboard, Upstream Face of Proposed Bridges 

 

A no-rise analysis has been completed for the 100-year profiles and scenarios 

considered in this study at all cross-sections throughout the hydraulic model. That 

is, for the 100-year discharge with the normal depth downstream boundary 

condition and the 100-year discharge with the known water surface elevation 

downstream boundary condition. Table 6 presents the results and comparison in 

water surface elevations at all cross-sections, and Table 7 presents the results and 

comparison in flow velocity at all cross-sections. 

 

These tables demonstrate that there is no rise in elevations or detrimental effects to 

flow velocity for the 100-year flows. Because no-rise is achieved for both of the 

100-year scenarios at all cross-sections, the proposed structure widening is 

acceptable. Refer to the two summary tables in Appendix D for all values. Values are 

reported for the design flow profile (50-year); however, those are not used to 

measure the water surface rise/no-rise conditions. 
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RESULTS SUMMARY – WATER SURFACE ELEVATIONS 

MODELED CROSS SECTION 
STATION (BOUNDARY 

CONDITION) 

EXISTING W.S. 
ELEVATION 

PROPOSED W.S. 
ELEVATION 

DIFFERENCE 

4764 - (normal depth) 736.55 736.55 0.00 
4764 - (known W.S.) 735.83 735.83 0.00 

4315 - (normal depth) 736.25 736.25 0.00 
4315 - (known W.S.) 735.39 735.39 0.00 

3622 - (normal depth) 736.06 736.06 0.00 
3622 - (known W.S.) 735.08 735.08 0.00 

3000 - (normal depth) 734.95 734.95 0.00 
3000 - (known W.S.) 733.50 733.50 0.00 

2676 - (normal depth) 733.94 733.94 0.00 
2676 - (known W.S.) 730.99 730.99 0.00 

2181 - (normal depth) 734.42 734.42 0.00 
2181 - (known W.S.) 731.70 731.70 0.00 

1927 - (normal depth) 734.39 734.39 0.00 
1927 - (known W.S.) 731.58 731.58 0.00 

1505 - (normal depth) 734.34 734.34 0.00 
1505 - (known W.S.) 731.40 731.40 0.00 
865 - (normal depth) 734.19 734.19 0.00 
865 - (known W.S.) 730.84 730.84 0.00 

492 - (normal depth) 734.04 734.04 0.00 
492 - (known W.S.) 729.80 729.80 0.00 

Table 6 – No-Rise Analysis / Water Surface Elevation Results 
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RESULTS SUMMARY – FLOW VELOCITY (FT/S) 

MODELED CROSS SECTION 
STATION (BOUNDARY 

CONDITION) 

EXISTING 
VELOCITY 

PROPOSED 
VELOCITY 

DIFFERENCE 

4764 - (normal depth) 5.20 5.20 0.00 
4764 - (known W.S.) 5.94 5.94 0.00 

4315 - (normal depth) 3.91 3.91 0.00 
4315 - (known W.S.) 4.51 4.51 0.00 

3622 - (normal depth) 2.42 2.42 0.00 
3622 - (known W.S.) 2.91 2.91 0.00 

3000 - (normal depth) 7.80 7.80 0.00 
3000 - (known W.S.) 9.12 9.11 0.01 

2676 - (normal depth) 9.19 9.19 0.00 
2676 - (known W.S.) 13.16 13.16 0.00 

2181 - (normal depth) 3.04 3.04 0.00 
2181 - (known W.S.) 5.08 5.08 0.00 

1927 - (normal depth) 2.71 2.71 0.00 
1927 - (known W.S.) 4.54 4.54 0.00 

1505 - (normal depth) 2.40 2.40 0.00 
1505 - (known W.S.) 3.81 3.81 0.00 
865 - (normal depth) 3.40 3.40 0.00 
865 - (known W.S.) 6.03 6.03 0.00 

492 - (normal depth) 4.04 4.04 0.00 
492 - (known W.S.) 8.90 8.90 0.00 

Table 7 – Flow Velocity Comparison 

 

CONCLUSION 

The proposed results presented in this analysis and report demonstrate acceptable 

freeboard conditions between the existing and proposed structures, as well as no-

rise in water surface elevations for the 100-year flow profiles. Additionally, flow 

velocities are not negatively impacted, and in fact have almost no change between 

existing and proposed conditions. For all these reasons, the proposed bridge 

widening project is acceptable from a hydraulics and hydrology standpoint, and a 

no-rise certification can be implemented with this project. 



 

 

 

Appendix A – Stage 1 Bridge 
Plans and Existing Photos 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Photo 1 – Bridge over Big Walnut Creek Overflow 

 

 

 

 

 

Photo 2 – Bridge over Big Walnut Creek Overflow, Existing Bridge and Channel Condition 

 

 



 

 

 

Photo 3 – Bridge over Big Walnut Creek Overflow, Existing Bridge and Channel Condition 

 

 

 

 

 

Photo 4 – Bridge over Big Walnut Creek, Looking Southeast 

 



 

 

 

Photo 5 – Bridge over Big Walnut Creek, Looking East 

 

 

 

Photo 6 – Bridge over Big Walnut Creek, Looking West 
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 BRG. PIER 3�

STA. 1318+59.37
 BRG. PIER 2�

STA. 1318+93.80
 BRG. PIER 4�
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PLAN

ABUTMENT 1

ABUTMENT 2

ABUTMENT 3

ABUTMENT 4

 CONSTR. US 33�

PHASE CONSTR. JT.

PHASE CONSTR. JT.
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E
 I
 

C
O

N
S
T
R
.
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PHASE CONSTR. JT.

VA
R
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S

P
H

A
S
E
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I 

C
O

N
S
T
R
.

1
2
'-1

"

LENGTH = 45'-0"
PILES ESTIMATED

12" C.I.P. 

PROP. PROFILE GRADE

 CONSTR.�ALONG 
EX. PROFILE 

(BOTH EB AND WB)
GRADE ELEVATION (TYP.)
PROPOSED PROFILE

 CONSTR. (TYP.)�
ELEVATION ALONG
EXISTING PROFILE

BRIDGE LIMITS = 93.06' ±

"±(L)8
528'-5 "±(L)8

734'-3 "±(L)4
328'-8

28'-71
2"±(R) 34'-53

16"±(R) 28'-6"±(R)
+0.38% +0.38%

TYPE B WITH FILTER (2'-6" THK.) (TYP.)
ROCK CHANNEL PROTECTION

FIX FIX FIX FIX

(TYP. AT PIERS)
LENGTH = 45'-0"

PILES ESTIMATED
16" C.I.P. 

LENGTH = 40'-0"
PILES ESTIMATED
12" C.I.P. 
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A
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E
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S
T

A
. 
1
3
1
9
+

2
3
.0

5

"±4
391'-6

A B

C
D

PROFILE ALONG PROFILE GRADE

EL. 735.24± (ABUT. 1)

EL. 734.47± (ABUT. 2) EL. 735.40± (ABUT. 4)

EL. 735.22± (ABUT. 3)

BUTT JOINT

PER BP-3.1 PER BP-3.1

BUTT JOINT

MATCH EXISTING AT PROFILE GRADE
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REVIEWER

DESIGNER CHECKER

2030 ADTT =

2050 ADT = 2050 ADTT =

EARTHWORK LIMITS SHOWN ARE APPROXIMATE.  ACTUAL SLOPES

SHALL CONFORM TO PLAN CROSS SECTIONS.

FOR ADDITIONAL BENCHMARK INFORMATION.  SEE ROADWAY PLAN

SHEET 2 OF 705.

ELEV. OFFSET

ELEV. OFFSET

ELEV. OFFSET

BENCHMARK DATA

NOTES

HYDRAULIC DATA

DRAINAGE AREA = 254 SQ. MILES

ORDINARY HIGH WATER MARK = 725.50 (LT), 725.30 (RT)

TYPE: CONTINUOUS REINFORCED CONCRETE SLAB WITH CAPPED PILE

SUBSTRUCTURE

", 28'-6" C/C BEARINGS (RIGHT)16
3", 34'-516

928'-7
" C/C BEARINGS (LEFT)4

1", 28'-98
7", 34'-38

528'-5SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

STRUCTURE FILE NUMBER:

DATE BUILT:

DISPOSITION:

ROADWAY: 48'-0" (L), 60'-0" (R) TOE/TOE PARAPET

HS20-44 AND ALTERNATE MILITARY (SUPERSTRUCTURE ONLY)

NONE

25'-0" LONG (AS-1-81)

TANGENT

VARIES

2501929 (L), 2501953 (R)

1963

WIDEN BRIDGE AND APPROACH SLAB 

EXISTING STRUCTURE

PROPOSED STRUCTURE

TYPE:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

ROADWAY:

COORDINATES:  LATITUDE

                             LONGITUDE

LOADING:  HL93 AND 60 PSF FUTURE WEARING SURFACE

LONG (AS-1-15, AS-2-15)

VARIES

NONE

25'

TANGENT

VARIES

39°53'57.55"

-82°53'41.05"

NORMAL WATER ELEVATION = 723.0

BM #1 STA.

BM #2 STA.

BM #3 STA.

BM #4 STA.

HWE = 733.94V(50) = 6.91 FT/SQ(50) = 21,200 CFS

HWE = 735.07V(100) = 7.80 FT/SQ(100) = 25,300 CFS

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

         ,        ,       ,       

91,000 8190

113,000 10,170

ELEV. OFFSET

DESIGN TRAFFIC:

2030 ADT =

WEARING SURFACE: " SDC OVERLAY4
11" MONOLITHIC CONCRETE AND 4

WEARING SURFACE:

DECK AREA: SF15058

CONTINUOUS REINFORCED CONCRETE SLAB WITH CAPPED PILE

SUBSTRUCTURE

±, 28'-6"± C/C BEARINGS (RIGHT)"16
3±, 34'-5"16

928'-7
± C/C BEARINGS (LEFT)"4

1"±, 28'-98
7"±, 34'-38

528'-5SPANS:

2501953 (R)
2501929 (L)

DESIGN HW50 BY 6.46 FT

STRUCTURE CLEARS THE 50 YEAR

A

B

C

D

" SDC OVERLAY4
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1'-8" 4'-0"

U.S. 33

 CONSTRUCTION�

PHASE 1 - LEFT BRIDGE  REMOVAL AND CONSTRUCTION

1'-0"
2'-0"

REMOVAL

4'-2"

28'-5" CONSTRUCTION

PER GSD 1-19 (TYP.)
PROPOSED SCUPPER

CONDUIT
PROPOSED

UNANCHORED (TYP.)
32" PORTABLE BARRIER

LANES
 WESTBOUND�

VARIES

U.S. 33
 CONSTRUCTION�

16'-5"12'-0"12'-0"12'-0"12'-0"2'-6"±

(TYP.)
(STD. DWG. SBR-1-20) 

BRIDGE RAILING
SLOPE CONCRETE 

3'-6" SINGLE 

SHOULDER

GRADE
PROFILE

1'-6"

1'-6"

3
'-
6
"

28'-6"41'-6"

42'-0"

 RAMP B�

CONSTR. SLAB
ORIGINAL 

WIDENING
PROPOSED SLAB

LANES
 WESTBOUND�

FINAL CONFIGURATION - LEFT BRIDGE 

1"

LENGTH
OVER APPROACH SLAB 
TYPE B BARRIER (RM-4.3)
TRANSITION TO 42"

6'-6"

42'-0"±

18'-0"

PROFILE GRADE

18'-0"

GRADE BREAK
CROWN,

GRADE BREAK
CROWN,

1'-8"±

28'-6"

1'-6"±

4'-0"±

PROFILE GRADE

42'-0"

CONDUIT
PROPOSED

24'-6"

GRADE BREAK
CROWN,

5'-0"11'-6" LANE11'-6" LANE

18'-0"

11'-6" RAMP B

26'-6"±

1'-0"11'-6" RAMP1'-8"1'-6" 11'-6" RAMP11'-6" RAMP B 34'-0"

LANES
 WESTBOUND�

(NOTE: LANE CONFIGURATION FOR PAVEMENT CONSTRUCTION, SLAB ENDS AND PORTIONS OF ABUTMENT TO BE REPLACED
    NO WORK ON MOST OF THE BRIDGE DECK IN THIS PHASE. SEE PHASE 2A ON THE RIGHT BRIDGE.)

PHASE 2B - LEFT BRIDGE  REMOVAL AND CONSTRUCTION

2'-0"2'-0"2'-0"

UNANCHORED (TYP.)
32" PORTABLE BARRIER

DESIGN AGENCY
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REVIEWER

DESIGNER CHECKER

    RECONSTRUCTION AND PARAPET AT SOUTH (RIGHT) SIDE.

3. CONSTRUCT PORTION OF ABUTMENTS AND PIERS, CONSTRUCT 28'-5" FULL DEPTH SLAB, SLAB END 

    AND PORTION OF ABUTMENTS AND PIERS.

2. ON THE LEFT BRIDGE SOUTH (RIGHT) SIDE, REMOVE 4'-2" OF THE FULL DEPTH SLAB, EXISTING RAILING

1. INSTALL PB AND SHIFT TRAFFIC AS SHOWN. INSTALL SHORING AT SLAB ENDS.

PHASE 1 - REMOVAL AND CONSTRUCTION

SUGGESTED SEQUENCE OF CONSTRUCTION:

OVER 20 FOOT SPAN, AS PER PLAN
ITEM 202, PORTION OF STRUCTURE REMOVED,

4. CONSTRUCT PORTION OF SLAB ENDS AND ABUTMENTS.

3. ON THE LEFT BRIDGE NORTH (LEFT) SIDE, REMOVE PORTIONS OF SLAB ENDS AND ABUTMENTS.

2. INSTALL PB AND SHIFT TRAFFIC AS SHWON, INSTALL SHORING AT SLAB ENDS.

1. PHASE 2A SHOULD BE COMPLETE BEFORE STARTING PHASE 2B. SEE RIGHT BRIDGE PHASE CONSTRUCTION DETAILS.

PHASE 2B - REMOVAL AND CONSTRUCTION



VARIES

42'-0"±

BREAK

LANES & GRADE

 EASTBOUND�

SCUPPER
EXISTING

U.S 33
 CONSTRUCTION�

CONDUIT
EXISTING

34'-0" 4'-0" 11'-6" LANE11'-6" LANE 11'-6" RAMP A

SCUPPER
PROPOSED

" CONSTRUCTION16
1516'-2

PHASE 1 - RIGHT BRIDGE  REMOVAL AND CONSTRUCTION

1'-0"

UNANCHORED (TYP.)
32" PORTABLE BARRIER

42'-0"±

LANES
 EASTBOUND�

U.S 33
 CONSTRUCTION�

CONDUIT
PROPOSED

5'-0"

SCUPPER
PROPOSED

PHASE 2A - RIGHT BRIDGE  REMOVAL AND CONSTRUCTION

UNANCHORED (TYP.)
32" PORTABLE BARRIER

REMOVAL

4'-0"

26'-2"

SCUPPER
PROPOSED

CONSTRUCTION VARIES 13'-10" TO 15'-7"

(TYP.)
(STD. DWG. SBR-1-20) 
RAILING
CONCRETE BRIDGE
3'-6"" SINGLE SLOPE

CONDUIT
VARIES

2"

42'-0"

SHOULDER

16'-5"

16'-3"

12'-0" 12'-0"

& GRADE BREAK
 EASTBOUND LANES�

12'-2"± 13'-6"± 4'-8"±25'-0"± VARIES 13'-10" TO 15'-7"

WIDENING
PROPOSED SLAB

WIDENING
PROPOSED SLAB

1"

APPROACH SLAB LENGTH
BARRIER (RM-4.3) OVER 
TRANSITION TO 42" TYPE B

U.S 33
 CONSTRUCTION�

1'-6"1'-6"

 RAMP A�PROFILE GRADE

SCUPPER
PROPOSED

SCUPPER
PROPOSED

SHOULDER

8'-0"16'-0"

FINAL CONFIGURATION - RIGHT BRIDGE 

4'-0" REMOVAL

18'-0"

PROFILE GRADECONDUIT
PROPOSED

12'-0"

BREAK
GRADE

GRADE
PROFILE

BREAK
GRADE

CONDUIT
PROPOSED

BREAK
GRADE 

BREAK
GRADE

(SEE PHASE 2B LEFT BRIDGE)

12'-0"

11'-6" LANE11'-6" 11'-6" RAMP A 2'-0"2'-0"2'-0"

12'-0"

2'-0"1'-0"

1'-6"1'-8"
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REVIEWER

DESIGNER CHECKEROVER 20 FOOT SPAN, AS PER PLAN
ITEM 202, PORTION OF STRUCTURE REMOVED,

    RECONSTRUCTION AND PARAPET AT NORTH (LEFT) SIDE.

3. CONSTRUCT PORTION OF ABUTMENTS AND PIERS, CONSTRUCT 16'-3" FULL DEPTH SLAB, SLAB END 

    AND PORTION OF SLAB ENDS, ABUTMENTS AND PIERS.

2. ON THE RIGHT BRIDGE NORTH (LEFT) SIDE, REMOVE 4'-0" OF THE FULL DEPTH SLAB, EXISTING RAILING

1. INSTALL PB AND SHIFT TRAFFIC AS SHOWN, INSTALL SHORING AT SLAB ENDS. 

PHASE 1 - REMOVAL AND CONSTRUCTION

SUGGESTED SEQUENCE OF CONSTRUCTION:

    RECONSTRUCTION AND PARAPET ON THE SOUTH (RIGHT) SIDE.

3. CONSTRUCT PORTION OF ABUTMENTS AND PIERS, CONSTRUCT VARIABLE WIDTH FULL DEPTH SLAB, SLAB END 

    AND PORTION OF SLAB ENDS, ABUTMENTS AND PIERS.

2. ON THE RIGHT BRIDGE SOUTH (RIGHT) SIDE, REMOVE 4'-0" OF THE FULL DEPTH SLAB, EXISTING RAILING

1. INSTALL PB AND SHIFT TRAFFIC AS SHOWN, INSTALL SHORING AT SLAB ENDS.

PHASE 2A - REMOVAL AND CONSTRUCTION
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REVIEWER

DESIGNER CHECKER

R - 2501953

L - 2501929

BACKFILL

EX. POROUS

BRIDGE LIMITSAPPROACH SLAB

 BRG.�

EX. SLABEX. APPROACH SLAB

V
A

R
IE

S

2
17

2
17

EXISTING ABUTMENT SECTION

2018 REHABILITATION WIDENING

EXISTING ABUTMENT SECTION

ORIGINAL 1963 CONSTRUCTION

WITH 2018 REHABILITATION

2
17

2
17

BRIDGE LIMITSAPPROACH SLAB

 BRG.�

BACKFILL
EX. POROUS

EX. SLAB

V
A

R
IE

S

EX. APPROACH SLAB

EX. DOWELS

" ± OVERLAY4
1EX. 4

6"±

NOTE: REPLACEMENTS WILL BE SIMILAR TO 
PROPOSED ABUTMENT SECTION WIDENING

AND REPLACED
TO BE REMOVED
APPROACH SLAB
4'-0" LENGTH OF 

AND REPLACED
TO BE REMOVED
SLAB END
4'-0" LENGTH OF 

AND REPLACED
TO BE REMOVED

ABUTMENT
PORTIONS OF 

AND REPLACED
TO BE REMOVED

ABUTMENT
PORTIONS OF 

AND REPLACED
TO BE REMOVED
SLAB ENDS
4'-0" LENGTH OF 

AND REPLACED
TO BE REMOVED
APPROACH SLAB
4'-0" LENGTH OF 

3'-0"

1'-6"1'-6"

BRIDGE LIMITSAPPROACH SLAB

 BRG.�

(MATCH EXISTING)
"± SLAB4

119

PROPOSED ABUTMENT SECTION

WIDENING

BACKFILL
POROUS

APPROACH SLAB
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REVIEWER

DESIGNER CHECKER

SEE DETAIL A

VARIES

U.S. 33

 CONSTRUCTION�

(TYP.)
(STD. DWG. SBR-1-20) 

BRIDGE RAILING
SLOPE CONCRETE 

3'-6" SINGLE 

SHOULDER

GRADE
PROFILE

VARIES

1'-6"

51'-4"±

1'-6"±

5'-8"±

1'-6"±

12'-0"±26'-6"± 4'-2"±

GRADE BREAK

PROFILE GRADE

2"±1'-6"±

WIDENING
2018 SLAB

SCUPPER
EXISTING SCUPPER

EXISTING

SLAB
CONSTRUCTION
ORIGINAL 
15"± 

(2018)
SDC OVERLAY

"±4
14

CONDUIT
EX.

(TYP.)
BRIDGE RAILING
SBR-1-13

WIDENING
2018 SLAB 

2"±1'-6"±

38'-6"±

24'-4"±

30'-0"±

U.S. 33
 CONSTRUCTION�

42'-0"±

VARIES VARIES VARIES

LEFT BRIDGE - EXISTING TYPICAL SECTION

1'-6"

3
'-
6
"

28'-6"41'-6"

42'-0"

 RAMP B�

CONSTR. SLAB
ORIGINAL 
15"±

WIDENING
PROPOSED SLAB

LANES
 WESTBOUND�

LEFT BRIDGE - PROPOSED TYPICAL SECTION

LENGTH
OVER APPROACH SLAB 
TYPE B BARRIER (RM-4.3)
TRANSITION TO 42"

LANES
 WESTBOUND�

"±4
119 

BREAK
GRADE
CROWN

(M
A

T
C

H
 E

X
IS

T
IN

G
)

1
9

 1
/4

"±

2± 1'-6"±

WIDENING
2018 SLAB

SCUPPER
EXISTING

CONDUIT
EX.

VARIES

"±4
119 

12'-0" 12'-0" 12'-0" 12'-0" 16'-5"8'-0"± SHOULDER

VARIESTRANSTITION)
(SUPERELEVATION

5'-8"± 1'-6"±2'-6"±

3
'-
6
"

2"

DETAIL A

U.S 33
 CONSTRUCTION�



VARIES

1"

1"

42'-0"±

30'-0"±

1'-6"±

13'-6"±

LANES

 EASTBOUND�

12'-0"± 12'-0"±

16'-2"±

GRADE
PROFILE

OVERLAY (2018)
"± SDC 4

1 4
GRADE BREAK

CONSTRUCTION SLAB
ORIGINAL
15"± WIDENING

2018 SLAB

WIDENING
2018 SLAB

SCUPPER
EXISTINGSCUPPER

EXISTING

U.S 33
 CONSTRUCTION�

VARIES
VARIES

63'-4"±

RIGHT BRIDGE - EXISTING TYPICAL SECTION

(TYP.)
BRIDGE RAILING

SBR-1-13
CONDUIT

(TYP.)
(STD. DWG. SBR-1-20) 
RAILING
CONCRETE BRIDGE
3'-6" SINGLE SLOPE

CONDUIT
VARIES VARIES

2"

42'-0"

SHOULDER

16'-5"

16'-3"

12'-0" 12'-0"

LANES
 EASTBOUND�

12'-0"

12'-2"± 13'-6"± VARIES 13'-10" TO 15'-7"

WIDENING
2018 SLAB

WIDENING
2018 SLAB

WIDENING
PROPOSED SLAB WIDENING

PROPOSED SLAB

CONSTRUCTION
ORIGINAL SLAB
15"±

1"

APPROACH SLAB LENGTH
BARRIER (RM-4.3) OVER 
TRANSITION TO 42" TYPE B

U.S 33
 CONSTRUCTION�

RIGHT BRIDGE - PROPSED TYPICAL SECTION

1'-6"1'-6"

 RAMP A�PROFILE GRADE

3
'-
6
"

2"

DETAIL A

U.S 33
 CONSTRUCTION�

SCUPPER
PROPOSED

SCUPPER
PROPOSED

SHOULDER

8'-0"16'-0"

"±4
119 

EXISTING)
(MATCH 

"±4
119 

(2018)
SDC OVERLAY

"±4
14 

"± (TYP)4
119 

EXISTING)
(MATCH 

"±4
119 

24'-0"

GRADE BREAK

4'-8"25'-0"

GRADE BREAK

GRADE BREAK

4'-0" 12'-0"± 12'-0"±

8'-8"±13'-0"±

8'-0"±
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N

� BRG. REAR ABUT. 1&2
STA. 1321+85.38

END APPROACH SLAB
STA. 1321+81.79

� PIER 1&2
STA. 1322+58.97

� PIER 3&4
STA. 1323+33.38

� PIER 5&6
STA. 1324+07.80

� BRG. FWD. ABUT. 3&4
STA. 1324+81.40

BEGIN APPROACH SLAB
STA. 1324+84.97
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SKEW = 40°00'00"
(TYP.)

GRADE
PROFILE 

GRADE
PROFILE 

EDGE
EXISTING DECK

EDGE
EXISTING DECK

EDGE
EXISTING DECK

EDGE
EXISTING DECK

OF DECK
PROPOSED EDGE

BI
G
 W

A
LN

U
T 

CR
EE

K

US 33
 CONSTR. �

LANES
 WESTBOUND�

LANES
 EASTBOUND�

V
A

R
IE

S

73'-7"74'-5"74'-5"73'-7"

BRIDGE LIMITS = 303.18'

B
R
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E
 L
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S
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A
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+

8
1
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9
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A
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8
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7

REAR ABUT. 1&2
 BEARING�  PIER 1&2�  PIER 3&4�  PIER 5&6� FWD. ABUT. 3&4

 BEARING�

(BOTH EB & WB)
GRADE ELEVATION (TYP.)
PROPOSED PROFILE 

 CONSTR. (TYP.)�ALONG 
EXISTING PROFILE

EST. LENGTH = 35' (ABUT. 2)
EST. LENGTH = 45' (ABUT. 1)

12" C.I.P. PILES

(TYP. AT ABUT. 3&4)
EST. LENGTH = 45' 
12" C.I.P. PILES

(TYP. AT PIERS)
ESTIMATED LENGTH = 50' 
14" C.I.P. PILES

2:1 M
AX.

TYPE B WITH FILTER (2'-6" THK.) (TYP.)
ROCK CHANNEL PROTECTION,

 CONSTR.�ALONG 
EXISTING PROFILE

EL. 730.79 ABUT. 1

EL. 730.99 ABUT. 2

EL. 730.79 ABUT. 3

EL. 730.99 ABUT. 4

EL. 715.39 (TYP.)

D
C

BA

BUTT JOINT

PER BP-3.1 PER BP-3.1

BUTT JOINT

MATCH EXISTING PROFILE AT PROFILE GRADE
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REVIEWER

DESIGNER CHECKER

ROADWAY PLAN SHEET 2 OF 705.
FOR ADDITIONAL BENCHMARK INFORMATION.  SEE 

BENCHMARK DATA

BM #1 STA.

BM #2 STA.

BM #3 STA.

BM #4 STA.

         ,

         ,

         ,

         ,

EARTHWORK LIMITS SHOWN ARE APPROXIMATE. 

ACTUAL SLOPE SHALL CONFORM TO PLAN CROSS

NOTES

2030 ADTT =

2050 ADT = 2050 ADTT =

91,000 8190

113,000 10,170

DESIGN TRAFFIC:

2030 ADT =

SECTIONS.

HYDRAULIC DATA

DRAINAGE AREA = 254 SQ. MILES

ORDINARY HIGH WATER MARK = 725.90(LT), 725.70(RT)

NORMAL WATER ELEVATION = 723.00

Q (50) = 21,200 CFS, V(50) = 6.91 FT/S, HWE = 733.94

Q (100) = 25,300 CFS, V(100) = 7.80 FT/S, HWE = 735.07

TYPE:

SUBSTRUCTURE

REINFORCED CONCRETE DECK AND 

PRESTRESSED CONCRETE I-BEAMS WITH

SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

STRUCTURE FILE NUMBER:

DATE BUILT:

DISPOSITION:

ROADWAY:

73'-7"±, 74'-5"±, 74'-5"±, 73'-7"± C/C BRG.

48'-0"±(L), 60'-0"±(R) TOE/TOE PARAPET

HS20 AND ALTERNATE MILITARY

40° LEFT FORWARD

25'-0"± LONG (AS-1-81)

TANGENT

0.016

2501988 (L), 2502011(R)

1963

WIDEN BRIDGE AND APPROACH SLAB

EXISTING STRUCTURE

WEARING SURFACE:

" SDC2
1AND 3

1" MONOLITHIC CONCRETE 

PROPOSED STRUCTURE

SUBSTRUCTURE

REINFORCED CONCRETE DECK AND 

PRESTRESSED CONCRETE I-BEAMS WITHTYPE:

SPANS:

LOADING:

SKEW:

APPROACH SLABS:

ALIGNMENT:

CROWN:

ROADWAY:

73'-7", 74'-5", 74'-5", 73'-7" C/C BRG.

VARIES

HS20 AND ALTERNATE MILITARY

40°± LEFT FORWARD

25'-0" LONG (AS-1-81)

TANGENT

0.016

WEARING SURFACE:

DECK AREA:

COORDINATES:  LATITUDE

                             LONGITUDE

39°53'53.74" 

-82°53'38.05"

48205 SF

PLAN

PROFILE ALONG PROFILE GRADE

DESIGN HW50 BY 3.07 FT

STRUCTURE CLEARS THE 50 YEAR

A

B

C

D

2501988 (L)

2502011(R)

" SDC2
1AND 3

1" MONOLITHIC CONCRETE 

±

± ±±±

S34°43'51"E

1321 1322 1323 1324 1325 1,528.46'

1321 1322 1323 1324 1325
660 660

680 680

700 700

720 720

740 740

760 760

780 780

800 800

820 820
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2"

1'-8"±

ORIGINAL CONSTRUCTION GIRDERS
4 SPA. @ 7'-6"± = 30'-0"±

2 SPA. @ 8'-6"± = 17'-0"±1'-8"±

PHASE 1 - LEFT BRIDGE REMOVAL AND CONSTRUCTION

LANES AND CROWN 

 WESTBOUND�

2"

42'-0"±

U.S. 33
 CONSTRUCTION�

1'-11" REMOVAL

34'-0"

1'-0"

1'-8" 1'-6" 11'-6" LANE (RAMP B) 11'-6" LANE 11'-6" LANE

UNANCHORED
32" PORTABLE BARRIER

8'-3"8'-3" 2'-2"8'-3"

26'-2" CONSTRUCTION

CONDUIT
PROPOSED

ORIGINAL CONSTRUCTION GIRDERS
4 SPA. @ 7'-6"± = 30'-0"±

2 SPA. @ 8'-6"± = 17'-0"±1'-8"±

PHASE 2B - LEFT BRIDGE REMOVAL AND CONSTRUCTION

LANES
 WESTBOUND�

42'-0"

U.S. 33
 CONSTRUCTION�

2'-0"2'-0"

2'-0"

UNANCHORED 
32" PORTABLE BARRIER

8'-3"8'-3" 2'-2"8'-3"

CONDUIT
PROPOSED

PROFILE GRADE

18'-0"

PROFILE GRADE

5'-0"11'-6" LANE11'-6" LANE11'-6" LANE28'-6"
1'-8"

1'-6"

2'-2"8'-3"8'-3"8'-3"4 SPACES @ 7'-6"± = 30'-0"±8'-6"±8'-6"±

 

1'-6"

SHOULDER

8'-0"

FINAL CONFIGURATION - LEFT BRIDGE 

75'-7"

72'-5"

(TYP.)
(STD. DWG. SBR-1-20) 

BRIDGE RAILING
42" SINGLE SLOPE

LANES AND CROWN
 WESTBOUND�

WIDENING
GIRDER, 2018
AASHTO TYPE 4

SCUPPER
EXISTING

PROFILE GRADE

ORIGINAL CONSTRUCTION GIRDERS

1"

 LENGTH
 OVER  APPROACH SLAB
TYPE B BARRIER (RM-4.3)
 TRANSITIONS TO 42" 

SCUPPER
PROPOSED 

(TYP.)
TYPE 4 GIRDER

AASHTO 
PROPOSED

17'-11"± 31'-6"± 26'-3"

42'-0"

U.S. 33
 CONSTRUCTION�

12'-0" LANE12'-0" LANE12'-0" LANE12'-0" RAMP B

SHOULDER

16'-5"

18'-0"

1'-0"

4'-0"

2'-0"

(PSI- 60, TYP.)
ORIGINAL I 48 GIRDER

CONDUIT
PROPOSED

8'-9"

3'-6"

CLOSURE 
POUR

(LANE CONFIGURATION FOR PAVEMENT CONSTRUCTION, NO BRIDGE DECK WORK 
IN THIS PHASE. SEE PHASE 2A ON THE RIGHT BRIDGE.)

CLOSURE 
POUR

3'-6"

CLOSURE 
POUR

3'-6"
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REVIEWER

DESIGNER CHECKER

REMOVE PB. SHIFT TRAFFIC TO FINAL CONFIGURATION AS SHOWN.1.

FINAL CONFIGURATION

SEAL CONCRETE SURFACES AND BRIDGE DECK. 3.

INSTALL PB AND SHIFT TRAFFIC AS SHOWN. 2.

PHASE CONSTRUCTION DETAILS.

PHASE 2A SHALL BE COMPLETE BEFORE STARTING PHASE 2B. SEE RIGHT BRIDGE 1.

PHASE 2B – REMOVAL AND CONSTRUCTION

SEAL CONCRETE SURFACES AND BRIDGE DECK.7.

CONSTRUCT THE CLOSURE POUR.6.

DECK WIDENING UP TO THE CLOSURE POUR AND THE BRIDGE RAILING. 

INSTALL NEW BEARINGS, BEAMS, AND DIAPHRAGMS. CONSTRUCT 22’-8” OF THE 5.

CONSTRUCT WIDENED PORTIONS OF ABUTMENTS AND PIERS FOR BOTH BRIDGES.4.

PIER PILES FOR BOTH BRIDGES.

AFTER SIMILAR REMOVALS ON THE RIGHT BRIDGE, INSTALL ALL ABUTMENT AND 3.

BRIDGE RAILING, AND PORTIONS OF ABUTMENTS AND PIERS.

ON THE RIGHT SIDE OF THE LEFT BRIDGE, REMOVE 1’-11” OF THE DECK, EXISTING 2.

INSTALL PB AND SHIFT TRAFFIC AS SHOWN.1.

PHASE 1 – REMOVAL AND CONSTRUCTION

SUGGESTED SEQUENCE OF CONSTRUCTION

OVER 20 FOOT SPAN, AS PER PLAN
ITEM 202, PORTION OF STRUCTURE REMOVED,

LEFT BRIDGE OVER BIG WALNUT CREEK - SFN 2501988



8'-2"±18'-1"

6'-6"±

ORIGINAL CONSTRUCTION GIRDERS

4 SPA. @ 7'-6" ± = 30'-0" ± 1'-8"±8'-6"±8'-6"±

42'-0"±

LANES AND CROWN

 EASTBOUND�

1'-8"

U.S. 33
 CONSTRUCTION�

AND CROWN
 EASTBOUND LANES�

6'-6"±6'-3"6'-3" 6'-6"±

ORIGINAL CONSTRUCTION GIRDERS

4 SPACES @ 7'-6"± = 30'-0"± 1'-8"±8'-6"±8'-6"±

PROFILE GRADE

U.S. 33
 CONSTRUCTION�

1'-5"

6'-6"±

1'-0"
2'-0"

1'-0"
11'-6" LANE11'-6" LANE11'-6" LANE 1'-6"

REMOVAL

5'-9" SLAB

1'-5"

REMOVED
1'-6" PARAPET

17'-11" CONSTRUCTION

6'-3"6'-3"

UNANCHORED
32" PORTABLE BARRIER

PHASE 1 - RIGHT BRIDGE  REMOVAL AND CONSTRUCTION

PHASE 2 - RIGHT BRIDGE  REMOVAL AND CONSTRUCTION

18'-0"

PROFILE GRADE

11'-6" LANE (RAMP A)11'-6" LANE11'-6" LANE5'-0"

18'-0"

2'-0"

42'-0"±

2'-0"

2'-0"

28'-6" 1'-8"

(PSI-60) (TYP.)
ORIGINAL I 48 GIRDER

AND CROWN
 EASTBOUND LANES�

6'-6"±6'-3"6'-3" 6'-6"±

ORIGINAL CONSTRUCTION GIRDERS

4 SPACES @ 7'-6"± = 30'-0"±

PROFILE GRADE
OVER APPROACH SLAB LENGTH

TYPE B BARRIER (RM-4.3)
TRANSITION TO 42"

(PLUGGED)
SCUPPER
EXISTINGSCUPPER

PROPOSED 

1" 1'-6"

U.S. 33
 CONSTRUCTION�

1'-5"

WIDENING (TYP.)
GIRDER, 2018

AASHTO TYPE 4

SHOULDER

16'-5" 12'-0" LANE12'-0" LANE12'-0" LANE

42'-0"

FINAL CONFIGURATION - RIGHT BRIDGE 

GIRDER (TYP.)
AASHTO TYPE 4
PROPOSED

CONDUIT
PROPOSED

CONDUIT
PROPOSED

CONDUIT
PROPOSED

12'-2"±31'-6"±

REPLACED
BEAM TO BE

3'-3" CLOSURE POUR

CLOSURE POUR3'-3" 3'-3"

CLOSURE POUR

5'-9"

REMOVAL

1'-8"5'-8"

1'-8"5'-8"

3'-3"

CLOSURE POUR

8'-6"± 8'-6"±

REPLACED
BEAM TO BE

SCUPPER
PROPOSED 

11'-5" CONSTRUCTION

11'-5"

3'-3"

CLOSURE POUR

DESIGN AGENCY

SFN

PROJECT ID

SUBSET TOTAL

SHEET TOTAL
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REVIEWER

DESIGNER CHECKER

OVER 20 FOOT SPAN, AS PER PLAN
ITEM 202, PORTION OF STRUCTURE REMOVED,

RIGHT BRIDGE OVER BIG WALNUT CREEK - SFN 2502011

REMOVE PB. SHIFT TRAFFIC TO FINAL CONFIGURATION AS SHOWN.2.

FINAL CONFIGURATION

SEAL CONCRETE SURFACES AND BRIDGE DECK.6.

CONSTRUCT THE CLOSURE POUR.5.

WIDENING UP TO THE CLOSURE POUR AND THE BRIDGE RAILING.

INSTALL NEW BEARINGS, BEAMS, AND DIAPHRAGMS. CONSTRUCT 8’-2” OF THE DECK 4.

PREVIOUS PHASE.

CONSTRUCT WIDENED PORTIONS OF ABUTMENTS AND PIERS, IF NOT PERFORMED IN THE 3.

RAILING, FASCIA BEAM AND PORTIONS OF ABUTMENTS AND PIERS.

ON THE RIGHT SIDE OF THE RIGHT BRIDGE, REMOVE 5’-9” OF THE DECK, EXISTING BRIDGE 2.

INSTALL PB AND SHIFT TRAFFIC AS SHOWN.1.

PHASE 2A – REMOVAL AND CONSTRUCTION

SEAL CONCRETE SURFACES AND BRIDGE DECK.7.

CONSTRUCT THE CLOSURE POUR.6.

WIDENING UP TO THE CLOSURE POUR AND THE BRIDGE RAILING.

INSTALL NEW BEARINGS, BEAMS, AND DIAPHRAGMS. CONSTRUCT 14’-9” OF THE DECK 5.

CONSTRUCT WIDENED PORTIONS OF ABUTMENTS AND PIERS FOR BOTH BRIDGES.4.

FOR BOTH BRIDGES.

AFTER SIMILAR REMOVALS ON THE LEFT BRIDGE, INSTALL ALL ABUTMENT AND PIER PILES 3.

RAILING, FASCIA BEAM AND PORTIONS OF ABUTMENTS AND PIERS.

ON THE LEFT SIDE OF THE RIGHT BRIDGE, REMOVE 5’-9” OF THE DECK, EXISTING BRIDGE 2.

INSTALL PB AND SHIFT TRAFFIC AS SHOWN.1.

PHASE 1 – REMOVAL AND CONSTRUCTION

SUGGESTED SEQUENCE OF CONSTRUCTION

34'-0"

RAMP A

17'-8"
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planners to further promote sound land use and floodplain development.  
Minimum floodplain management requirements for participation in the NFIP are 
set forth in the Code of Federal Regulations at 44 CFR, 60.3. 

In some States or communities, floodplain management criteria or regulations 
may exist that are more restrictive or comprehensive than the minimum Federal 
requirements.  In such cases, the more restrictive criteria take precedence and the 
State (or other jurisdictional agency) will be able to explain them. 

The Digital Flood Insurance Rate Map (DFIRM) and FIS Report for this 
countywide study have been produced in digital format.  Flood hazard 
information was converted to meet the FEMA DFIRM database specifications 
and Geographic Information System (GIS) format requirements.  The flood 
hazard information was created and is provided in a digital format so that it can 
be incorporated into a local GIS and be accessed more easily by the community. 

1.2 Authority and Acknowledgements 

The sources of authority for this FIS report are the National Flood Insurance Act 
of 1968 and the Flood Disaster Protection Act of 1973. 

The August 2, 1995, countywide FIS report was prepared to include incorporated 
communities within Franklin County in a countywide FIS report.  Information on 
the authority and acknowledgments for each jurisdiction included in this 
countywide FIS report, as compiled from their previously printed FIS reports, is 
shown below. 

City of Bexley 

The hydrologic and hydraulic analyses for the FIS report dated May 1978 were 
prepared by the U.S. Army Corps of Engineers (USACE), Huntington District, 
for the Federal Insurance Administration (FIA), under Inter-Agency Agreement 
No. IAA-H-7-76, Project Order No. 7.  That work was completed in April 1977. 

Village of Canal Winchester 

The hydrologic and hydraulic analyses for the FIS report dated December 1979, 
were prepared by Burgess & Niple, Ltd., for the FIA, under Contract No. H-
3981.  That work was completed in December 1978.   

City of Columbus 

The hydrologic and hydraulic analyses for the FIRM dated July 5, 1983, were 
prepared by the USACE, Huntington District, for the Federal Emergency 
Management Agency (FEMA), under Inter-Agency Agreement No. H-7-76, 
Project Order No. 8; and No. H-1077, Project Order No. 1.  The analyses for the 
Little Walnut Creek basin were performed under Inter-Agency Agreement No. H 
18 78, Project Order No. 38.  The work for both analyses was completed in 
November 1980.  For the revision dated January 16, 1987, the hydrologic and 
hydraulic analyses were performed by the U.S. Department of Agriculture, Soil 
Conservation Service (SCS); the Ohio Department of Natural Resources 
(ODNR); and Burgess & Niple, Limited. 
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Table 1.  CCO Meeting Dates for Prior FISs 

Community Name Initial CCO Date Final CCO Date 

Franklin County, 
Unincorporated Areas November 21, 1974 January 20, 1982 

* Data not available. 

For the July 16, 1997 revision, FEMA notified the Village of Canal Winchester 
that a revision would be prepared using information developed by Dewberry & 
Davis. 

For the April 21, 1999, revision, Franklin County was notified by FEMA in a 
letter dated March 27, 1997, that its countywide FIS report would be revised 
using the analyses prepared for Delaware County. 

For the March 2004 revision, the results of the study were reviewed at the final 
CCO meeting held on August 27, 2002, and attended by representatives of 
FEMA, the ODNR, the USACE, Huntington District and local officials and 
residents of Marble Cliff, Upper Arlington, Columbus, Grandview Heights, and 
the Unincorporated Areas of Franklin County. 

For the June 17, 2008 FIS report, an initial CCO meeting was held on August 17, 
2005.  The meeting was attended by representatives from FEMA, Franklin 
County, communities within Franklin County, and Fuller, Mossbarger, Scott, and 
May Engineers, Inc. (FMSM).  The final CCO meeting was held on January 30, 
2007.  The meeting was attended by representatives from communities 
throughout the county as well as representatives from ODNR, FEMA, and the 
study contractor. 

No final CCO meeting was held for this revised countywide FIS report.  

2.0 AREA STUDIED 

2.1 Scope of Study 

This FIS report covers the geographic area of Franklin County, Ohio. 

All or portions of the flooding sources listed in Table 2 were studied by detailed 
methods.  Limits of detailed study are indicated on the Flood Profiles (Exhibit 1) 
and on the FIRM (Exhibit 2). 
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Table 2.  Streams Studied by Detailed Methods 

Alum Creek French Run Plum Run Tributary 
Barbee Ditch French Run (Lateral G-A) Powell Ditch 
Barnes Ditch Georges Creek, Rhodes Ditch 
Baumgardner Ditch Georges Creek Overland Flow Rocky Fork Creek 
Beem Ditch Grant Run Scioto Big Run 
Big Darby Creek Grove City Creek 1 Scioto River 
Big Run Grove City Creek 2 Scioto River Divided Flow Reach 
Big Walnut Creek  Haines Ditch Snyder Run 
Billingsley Ditch Hamilton Ditch South Fork Dry Run 
Bishop Run Hayden Run South Fork Georges Creek 
Blacklick Creek  Hellbranch Run South Fork Georges Creek 
Blacklick Creek Lateral D Indian Run Spring Run 
Blacklick Creek Lateral G-B Lisle Ditch Sugar Run 
Blacklick Creek Lateral K Little Darby Creek Swisher Creek 
Blacklick Creek Tributary C Little Walnut Creek Sycamore Run 
Blau Ditch Marsh Run  Tributary S-4 
Brown Run  Martin Grove Ditch  Tri-County Ditch 
Bush Ditch  Mason Run Tudor Ditch 
Clover Groff Ditch  McCoy Ditch Turkey Run 
Coble-Bowman Ditch Molcomb Ditch Turkey Run (Near Robinwood Avenue) 
Cosgray Ditch Mulberry Run Tussing-Bachman Ditch 
Cramer Ditch North Fork Indian Run Utzinger Ditch 
Dry Run Olentangy River  West Water Run 
Dysar Ditch Orders & Wallace Ditch Whims Ditch 
Early Run Patzer Ditch  
Faust County Ditch Plum Run  

As part of the August 2, 1995, countywide FIS report, updated analyses were 
included for the flooding sources shown in Table 3. 

Table 3.  Limits of Detailed Studies 

Flooding Source Limits of Detailed Study 
Barbee Ditch  From its confluence with Barnes Ditch US to Trabue Road. 

Barnes Ditch  From its confluence with the Scioto River US to Wilson Road. 

Big Run  From its confluence with Little Walnut Creek to the county boundary. 

Bishop Run  From its confluence with Little Walnut Creek to the county boundary. 

Blacklick Creek From Central College Road to a point approximately 0.69 US of Walnut Street. 

Blau Ditch From its confluence with Dry Run to a point approximately 1,200 feet US of 
Maclam Drive. 

Clover Groff Ditch From Interstate Route 70 to Elliott Road (within the unincorporated areas of 
Franklin County). 

Cosgray Ditch From its confluence with the Scioto River to a point approximately 0.42 mile 
US of Wilcox Road. 
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Table 7.  Summary of Discharges 

Flooding Source and Location 
Drainage 

Area 
(square miles) 

Peak Discharges (cfs) 
10-percent-

annual-
chance 

2-percent-
annual-
chance 

1-percent-
annual-
chance 

0.2-percent-
annual-
chance 

Alum Creek (continued)      
Approximately 2.6 miles US of Park 
Road 131.9 1,800 2,800 3,600 6,200 

At Interstate Route 71 127.0 1,800 1,800 2,360 4,200 
At Africa Gage, approximately 0.5 mile 
US of Interstate Route 71 122.0 1,800 1,800 2,360 4,200 

Barbee Ditch      
At confluence with Barnes Ditch  3.6 902 1,358 1,579 2,244 
At Trabue Road 3.1 867 1,289 1,497 2,105 

Barnes Ditch      
At confluence with the Scioto River 7.0 1,648 2,457 2,872 4,012 
At confluence of Barbee Ditch 6.4 1,532 2,283 2,665 3,725 
At confluence of Synder Run 2.7 796 1,187 1,379 1,949 
At Wilson Road 1.5 568 834 964 1,353 

Beem Ditch      
At confluence with Big Walnut Creek 1.5 480 775 910 1,200 
At Hamilton Road 1.1 330 530 630 830 

Big Darby Creek      
Just US of confluence of Hellbranch 
Run 457 17,800 30,800 38,000 58,000 

DS of confluence of Little Darby Creek 253 16,000 27,900 34,200 52,500 
Big Darby Creek (continued)      

Just US of West Broad Street Bridge 247 10,400 17,400 20,900 31,200 
At county boundary 200 8,500 14,100 16,900 25,300 

Big Run      
At confluence with Little Walnut Creek 8.40 911 1,217 1,374 1,958 
Above confluence of Lisle Ditch 6.30 698 779 808 879 
Approximately 0.5 mile above Berger 
Road 5.60 1,024 1,635 1,908 2,884 

At county boundary 3.72 774 1,245 1,456 2,219 
Big Walnut Creek      

At mouth 557 16,900 25,800 30,700 46,700 
At USGS gaging station approximately 
10.5 miles US of mouth 554 16,500 25,200 30,000 45,600 

Below confluence of Alum Creek 534 16,100 25,000 29,400 43,200 
At Refugee Road 254 14,000 21,200 25,300 37,400 
Approximately 1.5 miles US of 
Refugee Road 248 12,000 19,800 24,000 36,300 

Below confluence of Rocky Fork Creek 236 11,500 19,000 23,000 32,800 
At Morse Road  198 10,000 17,200 21,000 32,200 
At USGS gaging station approximately 
5.0 miles US of Morse Road 190 9,100 15,800 19,500 30,200 

1.65 mi.
DS

2.60 mi.
US -
USED
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Table 8.  Summary of Roughness Coefficients 

Stream Channel "n" Overbank "n" 
Alum Creek 0.036-0.050 0.042-0.140 
Barbee Ditch 0.035-0.055 0.080-0.150 
Barnes Ditch 0.035-0.050 0.060-0.200 
Baumgardner Ditch 0.030-0.048 0.030-0.080 
Beem Ditch 0.035-0.040 0.030-0.110 
Big Darby Creek 0039-0.064 0.043-0.068 
Big Run 0035-0.040 0.045-0.300 
Big Walnut Creek 0.035-0.050 0.020-0.085 
Billingsley Ditch 0.040-0.050 0.550-0.070 
Bishop Run 0.030-0.035 0.040-0.080 
Blacklick Creek 0.025-0.062 0.035-0.100 
Blacklick Creek Lateral D 0.045-0.072 0.042-0.091 
Blacklick Creek Lateral G-B 0.075 0.092 
Blacklick Creek Lateral K 0.049-0.078 0.032-0.083 
Blacklick Creek Tributary C 0.075 0.083-0.090 
Blau Ditch 0.040-0.055 0.080-0.160 
Brown Run 0.030-0.060 0.035-0.110 
Clover Groff Ditch 0.028-0.036 0.045-0.070 
Coble-Bowman Ditch 0.058-0.073 0.090-0.105 
Cosgray Ditch 0.030-0.060 0.080-0.200 
Cramer Ditch 0.035-0.055 0.060-0.120 
Dry Run 0.040-0.060 0.080-0.160 
Dysar Ditch 0.036-0.063 0.060-0.095 
Early Run 0.045-0.050 0.050-0.075 
French Run 0.048-0.061 0.065-0.085 
French Run (Lateral G-A) 0.028-0.059 0.034-0.090 
Georges Creek   030-0.050 0.030-0.100 
Grant Run 0.012-0.048 0.060-0.078 
Grove City Creek 1 0.040-0.075 0.030-0.075 
Grove City Creek 2 0.020-0.045 0.040-0.080 
Haines Ditch 0.050 0.085-0.090 
Hamilton Ditch 0.035-0.045 0.050-0.075 
Hayden Run 0.030-0.050 0.040-0.075 
Faust County Ditch 0.030-0.050 0.040-0.150 
Hellbranch Run 0.035-0.040 0.045-0.065 
McCoy Ditch 0.035-0.040 0.045-0.065 
Indian Run 0.025-0.050 0.055-0.100 
North Fork Indian Run 0.025-0.050 0.055-0.100 
Lisle Ditch 0.035-0.040 0.060-0.070 
Little Darby Creek 0.045-0.060 0.053-0.079 
Little Walnut Creek 0.030-0.050 0.030-0.080 
Marsh Run 0.030-0.048 0.030-0.080 
Martin Grove Ditch 0.042-0.083 0.041-0.076 
Mason Run 0.035-0.054 0.043-0.090 
Molcomb Ditch 0.035-0.050 0.045-0.150 
Mulberry Run 0.040-0.075 0.030-0.075 
West Water Run 0.020-0.045 0.004-0.080 
Olentangy River 0.032-0.062 0.025-0.138 
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Figure 1.  Floodway Schematic 



MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE

DISTANCE 1 (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

1.920 2,948/2,7702 16,555 1.9 693.2 693.23 693.7 0.5
3.081 2,303 8,775 3.5 695.7 695.7 696.2 0.5
3.383 1,301 13,290 2.3 697.4 697.4 697.9 0.5
3.468 1,888 15,928 1.9 697.7 697.7 698.2 0.5
3.976 1,577 13,841 2.2 698.6 698.6 699.1 0.5
4.115 1,110 9,855 3.1 698.8 698.8 699.3 0.5
4.200 1,101 8,926 3.4 699.1 699.1 699.6 0.5
4.277 1,414 9,543 3.2 699.5 699.5 700.0 0.5
4.626 1,300 12,452 2.5 700.8 700.8 701.3 0.5
5.054 721 5,679 5.4 702.1 702.1 702.5 0.4
5.249 1,260 5,552 5.5 704.2 704.2 704.6 0.4
5.510 2,788 20,875 1.5 706.7 706.7 706.9 0.2
5.701 3,340 25,725 1.2 706.9 706.9 707.1 0.2
6.391 3,070 18,874 1.6 707.5 707.5 707.7 0.2
6.678 2,148 16,116 1.9 707.8 707.8 708.1 0.3
6.901 1,608 13,279 2.3 708.9 708.9 709.2 0.3
7.420 3,004 16,925 1.8 709.9 709.9 710.3 0.4
7.846 2,718 11,826 2.6 710.4 710.4 710.8 0.4
7.983 2,974 8,450 3.6 710.9 710.9 711.3 0.4
8.282 2,534 11,598 2.6 712.5 712.5 712.8 0.3
8.563 2,552 12,457 2.5 713.5 713.5 713.9 0.4
8.913 2,195 15,155 2.0 714.4 714.4 714.7 0.3
9.238 1,579 13,301 2.3 714.9 714.9 715.3 0.4
9.314 973 11,335 2.6 715.3 715.3 715.7 0.4
9.591 1,203 11,350 2.6 715.8 715.8 716.2 0.4
10.055 1,980 18,183 1.6 716.3 716.3 716.8 0.5

1Miles above mouth          2Total width/width within county boundary          3Elevation without considering backwater effect from Scioto River
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U

Z

W
X
Y

Q
R
S
T

V

M
N
O
P

I
J
K
L

Big Walnut Creek
A
B
C
D
E
F
G
H

CROSS SECTION

FLOODWAY
1-PERCENT-ANNUAL-CHANCE FLOOD

(FEET NAVD)
FLOODING SOURCE WATER SURFACE ELEVATION



MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE

DISTANCE 1 (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

10.340 1,429 11,290 2.7 716.7 716.7 717.2 0.5
10.514 805 7,594 4.0 718.4 718.4 718.6 0.2
10.712 660 9,115 3.3 719.8 719.8 720.0 0.2
10.837 208 4,366 6.9 719.8 719.8 720.2 0.4
10.989 1,225 11,222 2.7 720.5 720.5 720.9 0.4
11.329 1,608 8,712 3.4 721.2 721.2 721.6 0.4
11.668 1,454 13,668 2.2 723.1 723.1 723.5 0.4
11.842 1,289 9,765 3.1 723.2 723.2 723.6 0.4
12.059 1,246 9,367 3.2 723.7 723.7 724.2 0.5
12.332 1,535 9,837 3.0 724.3 724.3 724.8 0.5
12.513 307 6,166 4.9 724.6 724.6 725.0 0.4
12.526 468 8,475 3.5 724.8 724.8 725.2 0.4
12.640 1,323 14,342 2.1 725.2 725.2 725.7 0.5
13.000 1,675 15,194 2.0 725.6 725.6 726.1 0.5
13.390 1,703 17,253 1.7 725.9 725.9 726.4 0.5
13.680 2,509 16,755 1.8 726.2 726.2 726.7 0.5
14.503 215 4,160 7.1 727.4 727.4 727.8 0.4
15.385 1,845 11,351 2.4 728.4 728.4 728.8 0.4
15.656 1,950 12,723 2.1 728.7 728.7 729.1 0.4
15.695 1,599 9,733 2.8 728.9 728.9 729.3 0.4
15.995 1,113 6,303 4.3 729.8 729.8 730.2 0.4
16.295 1,219 6,970 4.2 732.1 732.1 732.4 0.3
16.587 1,042 9,293 2.9 736.9 736.9 737.1 0.2
16.695 1,264 13,273 2.0 737.0 737.0 737.3 0.3
16.845 1,014 7,613 3.5 737.0 737.0 737.4 0.4
17.039 281 4,490 5.6 737.6 737.6 737.8 0.2

AX
AY

1Miles above mouth 
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AH
AI

AT
AU
AV
AW

AP
AQ
AR
AS

AA
AB
AC

AM

AD
AE
AF
AG

AN
AO

CROSS SECTION

AJ
AK
AL

Big Walnut Creek

FLOODWAY
1-PERCENT-ANNUAL-CHANCE FLOOD

FLOODING SOURCE WATER SURFACE ELEVATION
(FEET NAVD)

AZ

Cross-sections within
studied area.



MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE

DISTANCE 1 (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

17.104 1,382 12,269 2.0 738.1 738.1 738.4 0.3
17.232 1,607 11,947 2.1 738.2 738.2 738.5 0.3
17.492 1,047 6,351 4.0 738.6 738.6 739.0 0.4
17.592 1,224 7,143 3.6 739.2 739.2 739.7 0.5
17.692 1,189 6,712 3.8 739.6 739.6 740.1 0.5
17.990 1,266 7,812 3.3 742.2 742.2 742.6 0.4
18.087 1,066 8,737 2.9 742.7 742.7 743.1 0.4
18.262 1,177 8,342 3.1 743.1 743.1 743.5 0.4
18.389 1,519 2252 9,665 2.6 743.6 743.6 744.0 0.4
18.490 1,214 7,923 3.2 743.8 743.8 744.2 0.4
18.590 1,847 8,588 3.0 744.2 744.2 744.7 0.5
18.689 1,463 7,498 3.4 744.6 744.6 745.0 0.4
18.810 1,321 6,068 4.2 744.9 744.9 745.4 0.5
19.023 918 5,693 4.4 747.0 747.0 747.3 0.3
19.105 1,507 8,563 3.0 747.6 747.6 748.0 0.4
19.312 1,284 7,265 3.5 748.2 748.2 748.6 0.4
19.559 1,561 9,099 2.8 749.2 749.2 749.7 0.5
20.050 644 3,537 7.2 751.4 751.4 751.5 0.1
20.184 1,140 7,297 3.5 753.5 753.5 754.0 0.5
20.385 1,246 7,095 3.6 754.8 754.8 755.2 0.4
20.981 1,008 8,254 2.9 761.0 761.0 761.4 0.4
21.211 1,235 10,197 2.4 761.4 761.4 761.9 0.5
21.493 1,716 10,564 2.3 762.4 762.4 762.8 0.4
21.548 1,474 9,053 2.7 762.5 762.5 762.9 0.4
21.617 1,224 9,003 2.7 762.6 762.6 763.0 0.4
21.725 859 7,668 3.1 762.8 762.8 763.2 0.4

1Miles above mouth      2See explanation in Section 4.2
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BW
BX
BY
BZ

BS
BT
BU
BV

BO
BP
BQ
BR

BK
BL
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BN

BC
BD
BE
BF
BG
BH
BI
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FLOODWAY
1-PERCENT-ANNUAL-CHANCE FLOOD

FLOODING SOURCE WATER SURFACE ELEVATION
(FEET NAVD)

CROSS SECTION
Big Walnut Creek

BA
BB



MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE
DISTANCE 1 (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

21.822 745 6,537 3.7 763.1 763.1 763.5 0.4
21.945 775 5,508 4.4 763.7 763.7 764.1 0.4
22.110 955 7,161 3.4 764.7 764.7 765.2 0.5
22.246 220 3,717 6.3 765.1 765.1 765.5 0.4
22.343 375 962 4,480 5.3 766.0 766.0 766.5 0.5
22.492 650 7,176 3.3 766.8 766.8 767.3 0.5
22.571 600 6,012 3.9 766.9 766.9 767.4 0.5
22.650 650 5,431 4.3 767.2 767.2 767.7 0.5
22.850 650 6,304 3.7 768.3 768.3 768.8 0.5
23.173 650 7,213 3.3 769.9 769.9 770.3 0.4
23.339 906 8,497 2.8 770.9 770.9 771.3 0.4
23.461 1,175 11,534 2.0 771.3 771.3 771.7 0.4
23.593 1,110 10,941 2.2 771.7 771.7 772.1 0.4
23.673 1,167 10,792 2.2 772.0 772.0 772.4 0.4
23.752 842 10,392 2.3 772.3 772.3 772.7 0.4
23.827 1,051 10,381 2.3 772.4 772.4 772.8 0.4
24.031 1,447 6,484 3.6 773.1 773.1 773.5 0.4
24.257 900 5,263 4.5 775.7 775.7 776.0 0.3
24.450 506 5,375 4.3 776.9 776.9 777.4 0.5
24.575 590 6,382 3.6 777.7 777.7 778.2 0.5
24.665 503 5,610 4.1 778.0 778.0 778.4 0.4
24.763 229 3,249 7.2 778.0 778.0 778.4 0.4
24.868 377 3,608 6.4 778.9 778.9 779.3 0.4
25.094 1,124 9,021 2.5 781.2 781.2 781.5 0.3
25.416 1,027 10,002 2.3 781.8 781.8 782.2 0.4
25.575 805 8,285 2.8 782.1 782.1 782.5 0.4
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CX
CY
CZ

1Miles above mouth      2See explanation in Section 4.2

CT
CU
CV
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CP
CQ
CR
CS

CL
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CH
CI
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CK

CD
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FLOODWAY
1-PERCENT-ANNUAL-CHANCE FLOOD

FLOODING SOURCE WATER SURFACE ELEVATION
(FEET NAVD)



MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE
DISTANCE 1 (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

25.832 1,346 11,490 2.0 782.4 782.4 782.8 0.4
26.018 1,402 12,275 1.9 782.5 782.5 782.9 0.4
26.074 1,037 5,402 4.3 782.9 782.9 783.4 0.5
26.279 1,132 8,570 2.7 784.2 784.2 784.7 0.5
26.640 658 6,082 3.8 786.6 786.6 787.0 0.4
26.808 842 8,771 2.6 787.2 787.2 787.6 0.4
26.966 859 6,736 3.4 787.6 787.6 788.0 0.4
27.125 557 3,690 6.2 788.5 788.5 788.9 0.4
27.495 886 7,249 3.2 791.8 791.8 792.1 0.3
27.696 1,474 13,475 1.7 792.3 792.3 792.6 0.3
28.003 854 4,995 4.2 792.6 792.6 793.0 0.4
28.563 558 5,803 3.6 796.1 796.1 796.6 0.5
28.787 869 6,457 3.3 797.1 797.1 797.6 0.5
29.103 573 5,273 4.0 798.8 798.8 799.3 0.5
29.349 805 7,712 2.7 800.0 800.0 800.5 0.5
29.608 790 7,037 3.0 800.8 800.8 801.3 0.5
29.799 541 5,020 4.2 801.5 801.5 802.0 0.5
30.042 494 5,170 4.1 802.9 802.9 803.4 0.5
30.370 1,129 7,999 2.6 804.4 804.4 804.9 0.5
30.704 809 7,210 2.9 805.5 805.5 805.9 0.4
31.006 1,150 6,126 3.4 806.5 806.5 806.9 0.4
31.574 650 5,659 3.7 808.4 808.4 808.6 0.2
31.904 523 4,515 4.7 809.5 809.5 810.0 0.5
32.408 697 6,522 3.2 814.9 814.9 815.3 0.4
33.178 2,585 14,759 1.4 815.7 815.7 816.2 0.5
33.431 1,132 5,262 4.0 816.1 816.1 816.5 0.4
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DX
DY
DZ

1Miles above mouth 

DT
DU
DV
DW
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Big Walnut Creek
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MEAN
WIDTH REDUCED SECTION VELOCITY

WIDTH FROM AREA (FEET PER WITHOUT WITH INCREASE

DISTANCE (FEET) PRIOR STUDY (SQUARE FEET) SECOND) REGULATORY FLOODWAY FLOODWAY (FEET)

33.6001 534 4,217 5.0 816.7 816.7 817.1 0.4
33.8081 578 4,385 4.8 817.9 817.9 818.4 0.5
34.1001 600 5,064 4.1 819.4 819.4 819.9 0.5
34.4431 179 3,166 6.6 822.2 822.2 822.2 0.0
34.5161 930 9,399 2.1 822.9 822.9 822.9 0.0
34.5761 904 8,639 2.3 823.0 823.0 823.1 0.1
34.6781 465 3,002 6.5 823.0 823.0 823.1 0.1
34.9141 864 5,058 3.9 824.9 824.9 825.4 0.5
35.1871 302 3,217 6.1 826.4 826.4 826.9 0.5
35.4851 566 5,415 3.6 828.0 828.0 828.5 0.5
35.6411 326 3,578 5.4 828.2 828.2 828.7 0.5
35.8381 333 3,370 5.8 829.1 829.1 829.6 0.5
35.9201 396 4,185 4.7 829.6 829.6 830.1 0.5
36.0391 722 4,996 3.9 830.2 830.2 830.7 0.5
36.3581 804 5,784 3.4 831.3 831.2 831.8 0.5
36.6501 188 3,081 6.3 831.7 831.7 832.0 0.3
36.8241 580 6,391 3.1 833.8 833.8 834.2 0.4
36.9841 705 10,137 1.9 834.1 834.1 834.5 0.4

1,6102 18 81 10.7 835.2 835.2 835.7 0.5
1,7902 29 124 7.0 840.6 840.6 841.1 0.5
2,4102 49 193 4.5 847.0 847.0 847.5 0.5
2,8302 43 111 7.8 850.8 850.8 851.3 0.5
2,9002 90 356 2.4 852.8 852.8 853.3 0.5I

1Miles above mouth          2Feet above confluence with Scioto River          *Data not available - floodway coincident with channel banks 
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Appendix C – USGS 
StreamStats Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FRA-33 StreamStats Report - Big Walnut Creek

 Collapse All

  Basin Characteristics

Parameter
Code Parameter Description Value Unit

CSL1085LFP Change in elevation divided by length between points 10 and 85 percent of distance
along the longest flow path to the basin divide, LFP from 2D grid

8.33 feet per mi

DRNAREA Area that drains to a point on a stream 271 square miles

FOREST Percentage of area covered by forest 23.4 percent

LAT_CENT Latitude of Basin Centroid 40.2036 decimal
degrees

LC92STOR Percentage of water bodies and wetlands determined from the NLCD 2.75 percent

LONG_CENT Longitude Basin Centroid 82.825 decimal
degrees

LONG_OUT Longitude of Basin Outlet -82.893805 degrees

OH_SVI2024 Mapped Ohio Streamflow Variability Index as defined in SIR 2024-5075 0.67 Log base 10

OHREGA Ohio Region A Indicator 1 dimensionless

OHREGC Ohio Region C Indicator 0 dimensionless

PRECIPCENT Mean Annual Precip at Basin Centroid 37.2 inches

STREAM_VARG Streamflow variability index as defined in WRIR 02-4068, computed from regional grid 0.57 dimensionless

Region ID: OH
Workspace ID: OH20250519193432326000
Clicked Point (Latitude, Longitude): 39.89807, -82.89376
NHD Stream GNIS Name of Click Point:   Big Walnut Creek
Time: 2025-05-19 15:34:55 -0400





5/19/25, 3:40 PM StreamStats

https://streamstats.usgs.gov/ss/ 1/12



  Peak-Flow Statistics

Peak-Flow Statistics Parameters   [Peak Flow Full Model Reg A SIR2019 5018]

Parameter Code Parameter Name Value Units Min Limit Max Limit

CSL1085LFP Stream Slope 10 and 85 Longest Flow Path 8.33 feet per mi 1.53 516

DRNAREA Drainage Area 271 square miles 0.04 5989

LC92STOR Percent Storage from NLCD1992 2.75 percent 0 25.35

OHREGA Ohio Region A Indicator 1 if in A else 0 1 dimensionless 0 1

OHREGC Ohio Region C Indicator 1 if in C else 0 0 dimensionless 0 1

Peak-Flow Statistics Flow Report   [Peak Flow Full Model Reg A SIR2019 5018]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit PIL PIU ASEp

50-percent AEP flood 5890 ft^3/s 3120 11100 40.1

20-percent AEP flood 8750 ft^3/s 4850 15800 37.2

10-percent AEP flood 10800 ft^3/s 5950 19600 37.6

4-percent AEP flood 13700 ft^3/s 7500 25000 38.1

2-percent AEP flood 15900 ft^3/s 8610 29300 37.8

1-percent AEP flood 18300 ft^3/s 9810 34100 39.6

0.2-percent AEP flood 24100 ft^3/s 12800 45300 40.3

Peak-Flow Statistics Citations

Koltun, G.F.,2019, Flood-frequency estimates for Ohio streamgages based on data through water year 2015 and techniques for
estimating flood-frequency characteristics of rural, unregulated Ohio streams: U.S. Geological Survey Scientific Investigations
Report 2019–5018, 25 p. (https://dx.doi.org/10.3133/sir20195018)

  Low-Flow Statistics

Low-Flow Statistics Parameters   [Statewide annual one day ten year low flow with SVI less than or equal to 0.71 from SIR 2024-
5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Low-Flow Statistics Parameters   [Statewide annual seven day ten year low flow with SVI less than or equal to 0.76 from SIR
2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Low-Flow Statistics Parameters   [Statewide annual thirty day ten year low flow with SVI less than or equal to 0.87 from SIR
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2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Low-Flow Statistics Parameters   [Statewide annual ninety day ten year low flow with SVI less than or equal to 1.00 from SIR
2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Low-Flow Statistics Flow Report   [Statewide annual one day ten year low flow with SVI less than or equal to 0.71 from SIR 2024-
5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

1 Day 10 Year Low Flow 0.585 ft^3/s 1 0.85

Low-Flow Statistics Flow Report   [Statewide annual seven day ten year low flow with SVI less than or equal to 0.76 from SIR
2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

7 Day 10 Year Low Flow 1.05 ft^3/s 1 0.89

Low-Flow Statistics Flow Report   [Statewide annual thirty day ten year low flow with SVI less than or equal to 0.87 from SIR
2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

30 Day 10 Year Low Flow 3.17 ft^3/s 1.1 0.88

Low-Flow Statistics Flow Report   [Statewide annual ninety day ten year low flow with SVI less than or equal to 1.00 from SIR
2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

90 Day 10 Year Low Flow 9.44 ft^3/s 2.12 0.85

Low-Flow Statistics Flow Report   [Area-Averaged]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

1 Day 10 Year Low Flow 0.585 ft^3/s 1 0.85

7 Day 10 Year Low Flow 1.05 ft^3/s 1 0.89

30 Day 10 Year Low Flow 3.17 ft^3/s 1.1 0.88

90 Day 10 Year Low Flow 9.44 ft^3/s 2.12 0.85

5/19/25, 3:40 PM StreamStats

https://streamstats.usgs.gov/ss/ 3/12



Low-Flow Statistics Citations

Branden L. VonIns and G.F. Koltun 2024, Low-flow statistics computed for streamflow gages and methods for estimating selected
low-flow statistics for ungaged stream locations in Ohio, water years 1975–2020: U.S. Geological Survey Scientific Investigations
Report 2024–5075 (https://doi.org/10.3133/sir20245075)

  Flow-Duration Statistics

Flow-Duration Statistics Parameters   [Statewide 80% duration flow from SIR 2024-5075]

Parameter
Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

LONG_OUT Longitude of Basin Outlet -82.893805 decimal degrees -86.0944222 -79.7825507

OH_SVI2024 Mapped Ohio Streamflow Variability
Index

0.67 Log base 10 cubic feet per
second

0.41 1.23

Flow-Duration Statistics Flow Report   [Statewide 80% duration flow from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

80 Percent Duration 28.1 ft^3/s 8 0.84

Flow-Duration Statistics Citations

Branden L. VonIns and G.F. Koltun 2024, Low-flow statistics computed for streamflow gages and methods for estimating selected
low-flow statistics for ungaged stream locations in Ohio, water years 1975–2020: U.S. Geological Survey Scientific Investigations
Report 2024–5075 (https://doi.org/10.3133/sir20245075)

  Annual Flow Statistics

Annual Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 40.2036 decimal degrees 38.68 41.2

PRECIPCENT Mean Annual Precip at Basin Centroid 37.2 inches 34 43.2

Annual Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit SE ASEp

Mean Annual Flow 278 ft^3/s 11.4 11.4

Annual Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics of Rural, Unregulated
Streams in Ohio: U. S. Geological Survey Water-Resources Investigations Report 02-4068, 50 p
(https://pubs.er.usgs.gov/publication/wri024068)
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  Monthly Flow Statistics

Monthly Flow Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.12 7422

FOREST Percent Forest 23.4 percent 0 99.1

LAT_CENT Latitude of Basin Centroid 40.2036 decimal degrees 38.68 41.2

LC92STOR Percent Storage from NLCD1992 2.75 percent 0 19

PRECIPCENT Mean Annual Precip at Basin Centroid 37.2 inches 34 43.2

STREAM_VARG Streamflow Variability Index from Grid 0.57 dimensionless 0.25 1.13

Monthly Flow Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit SE ASEp

January Mean Flow 422 ft^3/s 16.6 16.6

February Mean Flow 431 ft^3/s 11.9 11.9

March Mean Flow 531 ft^3/s 14 14

April Mean Flow 446 ft^3/s 11.2 11.2

May Mean Flow 322 ft^3/s 19.5 19.5

June Mean Flow 211 ft^3/s 27 27

July Mean Flow 123 ft^3/s 28.2 28.2

August Mean Flow 82.9 ft^3/s 36.8 36.8

September Mean Flow 58.5 ft^3/s 43.6 43.6

October Mean Flow 64.9 ft^3/s 50.8 50.8

November Mean Flow 152 ft^3/s 37.5 37.5

December Mean Flow 283 ft^3/s 21.8 21.8

Monthly Flow Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics of Rural, Unregulated
Streams in Ohio: U. S. Geological Survey Water-Resources Investigations Report 02-4068, 50 p
(https://pubs.er.usgs.gov/publication/wri024068)

  Seasonal Flow Statistics

Seasonal Flow Statistics Parameters   [Statewide May to November one day ten year low flow with SVI less than or equal to 0.71
from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide May to November seven day ten year low flow with SVI less than or equal to
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0.77 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide May to November thirty day ten year low flow with SVI less than or equal to
0.86 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide May to November ninety day ten year low flow with SVI less than or equal to
1.00 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide September to November one day ten year low flow with SVI less than or equal
to 0.72 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide September to November seven day ten year low flow with SVI less than or
equal to 0.76 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide September to November thirty day ten year low flow with SVI less than or equal
to 0.87 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Seasonal Flow Statistics Parameters   [Statewide September to November ninety day ten year low flow from SIR 2024-5075]

Parameter
Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

LONG_OUT Longitude of Basin Outlet -82.893805 decimal degrees -86.0944222 -79.7825507

OH_SVI2024 Mapped Ohio Streamflow Variability
Index

0.67 Log base 10 cubic feet per
second

0.41 1.23

5/19/25, 3:40 PM StreamStats

https://streamstats.usgs.gov/ss/ 6/12



Seasonal Flow Statistics Parameters   [Statewide December to February low flows from SIR 2024-5075]

Parameter
Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

LONG_OUT Longitude of Basin Outlet -82.893805 decimal degrees -86.0944222 -79.7825507

OH_SVI2024 Mapped Ohio Streamflow Variability
Index

0.67 Log base 10 cubic feet per
second

0.41 1.23

Seasonal Flow Statistics Flow Report   [Statewide May to November one day ten year low flow with SVI less than or equal to 0.71
from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

1 Day 10 Year lowflow May to Nov 0.585 ft^3/s 1 0.87

Seasonal Flow Statistics Flow Report   [Statewide May to November seven day ten year low flow with SVI less than or equal to
0.77 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

7 Day 10 Year lowflow May to Nov 1.05 ft^3/s 0.98 0.9

Seasonal Flow Statistics Flow Report   [Statewide May to November thirty day ten year low flow with SVI less than or equal to
0.86 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

30 Day 10 Year lowflow May to Nov 3.18 ft^3/s 0.99 0.89

Seasonal Flow Statistics Flow Report   [Statewide May to November ninety day ten year low flow with SVI less than or equal to
1.00 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

90 Day 10 Year lowflow May to Nov 9.44 ft^3/s 2.05 0.86

Seasonal Flow Statistics Flow Report   [Statewide September to November one day ten year low flow with SVI less than or equal
to 0.72 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

1 Day 10 Year lowflow Sep to Nov 0.856 ft^3/s 1.09 0.88

Seasonal Flow Statistics Flow Report   [Statewide September to November seven day ten year low flow with SVI less than or
equal to 0.76 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

7 Day 10 Year lowflow Sep to Nov 1.29 ft^3/s 1.04 0.91
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Seasonal Flow Statistics Flow Report   [Statewide September to November thirty day ten year low flow with SVI less than or
equal to 0.87 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

30 Day 10 Year lowflow Sep to Nov 3.98 ft^3/s 1.5 0.85

Seasonal Flow Statistics Flow Report   [Statewide September to November ninety day ten year low flow from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

90 Day 10 Year lowflow Sep to Nov 21.9 ft^3/s 10.2 0.74

Seasonal Flow Statistics Flow Report   [Statewide December to February low flows from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

1 Day 10 Year lowflow Dec to Feb 18.6 ft^3/s 7.35 0.77

7 Day 10 Year lowflow Dec to Feb 23.6 ft^3/s 8.1 0.8

30 Day 10 Year lowflow Dec to Feb 61.3 ft^3/s 18.9 0.78

90 Day 10 Year lowflow Dec to Feb 255 ft^3/s 62.4 0.83

Seasonal Flow Statistics Flow Report   [Area-Averaged]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

1 Day 10 Year lowflow May to Nov 0.585 ft^3/s 1 0.87

7 Day 10 Year lowflow May to Nov 1.05 ft^3/s 0.98 0.9

30 Day 10 Year lowflow May to Nov 3.18 ft^3/s 0.99 0.89

90 Day 10 Year lowflow May to Nov 9.44 ft^3/s 2.05 0.86

1 Day 10 Year lowflow Sep to Nov 0.856 ft^3/s 1.09 0.88

7 Day 10 Year lowflow Sep to Nov 1.29 ft^3/s 1.04 0.91

30 Day 10 Year lowflow Sep to Nov 3.98 ft^3/s 1.5 0.85

90 Day 10 Year lowflow Sep to Nov 21.9 ft^3/s 10.2 0.74

1 Day 10 Year lowflow Dec to Feb 18.6 ft^3/s 7.35 0.77

7 Day 10 Year lowflow Dec to Feb 23.6 ft^3/s 8.1 0.8

30 Day 10 Year lowflow Dec to Feb 61.3 ft^3/s 18.9 0.78

90 Day 10 Year lowflow Dec to Feb 255 ft^3/s 62.4 0.83

Seasonal Flow Statistics Citations

Branden L. VonIns and G.F. Koltun 2024, Low-flow statistics computed for streamflow gages and methods for estimating selected
low-flow statistics for ungaged stream locations in Ohio, water years 1975–2020: U.S. Geological Survey Scientific Investigations
Report 2024–5075 (https://doi.org/10.3133/sir20245075)
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  General Flow Statistics

General Flow Statistics Parameters   [Statewide harmonic mean flow with SVI less than or equal to 0.91 from SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

General Flow Statistics Flow Report   [Statewide harmonic mean flow with SVI less than or equal to 0.91 from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit RMSE PseudoR^2

Harmonic Mean Streamflow adjusted for proportion of zero flow days 23.2 ft^3/s 8.21 0.84

General Flow Statistics Citations

Branden L. VonIns and G.F. Koltun 2024, Low-flow statistics computed for streamflow gages and methods for estimating selected
low-flow statistics for ungaged stream locations in Ohio, water years 1975–2020: U.S. Geological Survey Scientific Investigations
Report 2024–5075 (https://doi.org/10.3133/sir20245075)

  Flow Percentile Statistics

Flow Percentile Statistics Parameters   [Low Flow LatLE 41.2 wri02 4068]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.12 7422

LAT_CENT Latitude of Basin Centroid 40.2036 decimal degrees 38.68 41.2

LC92STOR Percent Storage from NLCD1992 2.75 percent 0 19

LONG_CENT Longitude of Basin Centroid 82.825 decimal degrees 80.53 84.6

STREAM_VARG Streamflow Variability Index from Grid 0.57 dimensionless 0.25 1.13

Flow Percentile Statistics Flow Report   [Low Flow LatLE 41.2 wri02 4068]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit SE ASEp

25th Percentile Flow 38.1 ft^3/s 29.2 29.2

50th Percentile Flow Median 101 ft^3/s 40.3 40.3

75th Percentile Flow 278 ft^3/s 47.9 47.9

Flow Percentile Statistics Citations

Koltun, G. F., and Whitehead, M. T.,2002, Techniques for Estimating Selected Streamflow Characteristics of Rural, Unregulated
Streams in Ohio: U. S. Geological Survey Water-Resources Investigations Report 02-4068, 50 p
(https://pubs.er.usgs.gov/publication/wri024068)





5/19/25, 3:40 PM StreamStats

https://streamstats.usgs.gov/ss/ 9/12

https://doi.org/10.3133/sir20245075
https://doi.org/10.3133/sir20245075
https://doi.org/10.3133/sir20245075
https://pubs.er.usgs.gov/publication/wri024068
https://pubs.er.usgs.gov/publication/wri024068
https://pubs.er.usgs.gov/publication/wri024068


  Bankfull Statistics

Bankfull Statistics Parameters   [Interior Plains D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.19305 59927.7393

Bankfull Statistics Parameters   [Central Lowland P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.200772 59927.66594

Bankfull Statistics Parameters   [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report   [Interior Plains D Bieger 2015]

Statistic Value Unit

Bieger_D_channel_width 83.8 ft

Bieger_D_channel_depth 4.36 ft

Bieger_D_channel_cross_sectional_area 304 ft^2

Bankfull Statistics Flow Report   [Central Lowland P Bieger 2015]

Statistic Value Unit

Bieger_P_channel_width 90.8 ft

Bieger_P_channel_depth 4.8 ft

Bieger_P_channel_cross_sectional_area 274 ft^2

Bankfull Statistics Flow Report   [USA Bieger 2015]

Statistic Value Unit

Bieger_USA_channel_width 89 ft

Bieger_USA_channel_depth 3.98 ft

Bieger_USA_channel_cross_sectional_area 352 ft^2

Bankfull Statistics Flow Report   [Area-Averaged]

Statistic Value Unit

Bieger_D_channel_width 83.8 ft

Bieger_D_channel_depth 4.36 ft

Bieger_D_channel_cross_sectional_area 304 ft^2

Bieger_P_channel_width 90.8 ft

Bieger_P_channel_depth 4.8 ft

Bieger_P_channel_cross_sectional_area 274 ft^2

Bieger_USA_channel_width 89 ft

Bieger_USA_channel_depth 3.98 ft

Bieger_USA_channel_cross_sectional_area 352 ft^2
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Bankfull Statistics Citations

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015, Development and Evaluation of Bankfull Hydraulic
Geometry Relationships for the Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty, 17p.
(https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages)

  Probability Statistics

Probability Statistics Parameters   [Statewide seasonal low flow probability of being greater than 0.01 cubic feet per second from
SIR 2024-5075]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.21 540

OH_SVI2024 Mapped Ohio Streamflow Variability Index 0.67 Log base 10 cubic feet per second 0.41 1.23

Probability Statistics Flow Report   [Statewide seasonal low flow probability of being greater than 0.01 cubic feet per second
from SIR 2024-5075]

PIL: Lower 90% Prediction Interval, PIU: Upper 90% Prediction Interval, ASEp: Average Standard Error of Prediction, SE: Standard Error,
PC: Percent Correct, RMSE: Root Mean Squared Error, PseudoR^2: Pseudo R Squared (other -- see report)

Statistic Value Unit PC

Probability that Apr-Mar 1-day, 10-yr low flow is over 0.01 0.984 dim 86.2

Probability that Apr-Mar 7-day, 10-yr low flow is over 0.01 0.995 dim 86.2

Probability that Apr-Mar 30-day, 10-yr low flow is over 0.01 0.993 dim 93.1

Probability that May-Nov 1-day, 10-yr low flow is over 0.01 0.983 dim 84.4

Probability that May-Nov 7-day, 10-yr low flow is over 0.01 0.995 dim 86.2

Probability that May-Nov 30-day, 10-yr low flow is over 0.01 0.993 dim 93.1

Probability that Sep-Nov 1-day, 10-yr low flow is over 0.01 0.995 dim 86.2

Probability that Sep-Nov 7-day, 10-yr low flow is over 0.01 0.995 dim 86.2

Probability that Sep-Nov 30-day, 10-yr low flow is over 0.01 0.991 dim 94.8

Probability Statistics Citations

Branden L. VonIns and G.F. Koltun 2024, Low-flow statistics computed for streamflow gages and methods for estimating selected
low-flow statistics for ungaged stream locations in Ohio, water years 1975–2020: U.S. Geological Survey Scientific Investigations
Report 2024–5075 (https://doi.org/10.3133/sir20245075)

  Maximum Probable Flood Statistics

Maximum Probable Flood Statistics Parameters   [Crippen Bue Region 6]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 271 square miles 0.1 10000

Maximum Probable Flood Statistics Flow Report   [Crippen Bue Region 6]

Statistic Value Unit

Maximum Flood Crippen Bue Regional 252000 ft^3/s

Maximum Probable Flood Statistics Citations





5/19/25, 3:40 PM StreamStats

https://streamstats.usgs.gov/ss/ 11/12

https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unl.edu/usdaarsfacpub/1515?utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_campaign=PDFCoverPages
https://doi.org/10.3133/sir20245075
https://doi.org/10.3133/sir20245075
https://doi.org/10.3133/sir20245075


Crippen, J.R. and Bue, Conrad D.1977, Maximum Floodflows in the Conterminous United States, Geological Survey Water-Supply
Paper 1887, 52p. (https://pubs.usgs.gov/wsp/1887/report.pdf)

  NHD Features of Delineated Basin

NHD Streams Intersecting Basin Delineation Boundary

This functionality attempts to find the stream name at the delineation point.  The name of the nearest intersecting National Hydrography Dataset (NHD)

stream is selected by default to appear in the report above. NHD streams do not correspond to the StreamStats stream grid and may not be accurate. If

you would l ike a different stream to appear in the above section, please make a selection below.

GNIS ID GNIS Name Distance from Clicked Point (ft) Feature Type Selected Stream Name

01066576 Big Walnut Creek 82.44 Artificial Path

Watershed Boundary Dataset (WBD) HUC 8 Intersecting Basin Delineation Boundary

This functionality attempts to find the intersecting HUC 8 of the delineated watershed. HUC boundaries do not correspond to the StreamStats data and

may not be accurate.

HUC 8 Name

05060001 Upper Scioto

05040006 Licking

05040003 Walhonding

NHD Hydrologic Features Citations

U.S. Geological Survey, 2022, USGS TNM - National Hydrography Dataset, accessed July 21, 2022 at URL
https://hydro.nationalmap.gov/arcgis/rest/services/nhd/MapServer/6.
(https://hydro.nationalmap.gov/arcgis/rest/services/nhd/MapServer/6)  U.S. Geological Survey, 2022, USGS TNM - National
Hydrography Dataset, accessed July 21, 2022 at URL https://hydro.nationalmap.gov/arcgis/rest/services/wbd/MapServer/4.
(https://hydro.nationalmap.gov/arcgis/rest/services/wbd/MapServer/4)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality standards relative to the purpose for which

the data were collected. Although these data and associated metadata have been reviewed for accuracy and completeness and approved for release by the U.S. Geological

Survey (USGS), no warranty expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems, nor shall the act of

distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the software has been subjected to rigorous

review, the USGS reserves the right to update the software as needed pursuant to further analysis and review. No warranty, expressed or implied, is made by the USGS or

the U.S. Government as to the functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore, the software is

released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not imply endorsement by the U.S. Government.

Application Version: 4.29.1

StreamStats Services Version: 1.2.22

NSS Services Version: 2.2.1



Big Walnut Creek

5/19/25, 3:40 PM StreamStats

https://streamstats.usgs.gov/ss/ 12/12

https://pubs.usgs.gov/wsp/1887/report.pdf
https://pubs.usgs.gov/wsp/1887/report.pdf
https://hydro.nationalmap.gov/arcgis/rest/services/nhd/MapServer/6
https://hydro.nationalmap.gov/arcgis/rest/services/nhd/MapServer/6
https://hydro.nationalmap.gov/arcgis/rest/services/nhd/MapServer/6
https://hydro.nationalmap.gov/arcgis/rest/services/wbd/MapServer/4
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Appendix D – Existing & Proposed 
Hydraulic Summaries & Profiles 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Existing Results Summary
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Proposed Results Summary
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Appendix E – Existing Cross 
Sections 
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Appendix F – Proposed Cross 
Sections 
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Appendix G – Scour Analysis 
Reports 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Results to be included once
soil properties are available,
likely during detailed design
after soil borings are obtained.


