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EXECUTIVE SUMMARY 

The Manning Avenue Bridges (bridges) at James Bypass in Fresno County, California are proposed for 
replacement by the County of Fresno.  The proposed west branch bridge (west bridge) will be a 3-span 
precast prestressed voided slab bridge and will replace an existing 6-span precast reinforced concrete 
inverted U-girder deck bridge.  The proposed east branch bridge (east bridge) will be a single span 
precast prestressed voided slab bridge and will replace an existing 3-span precast reinforced concrete 
inverted U-girder deck bridge. The west bridge will be approximately 173 feet long and the east bridge 
approximately  65 feet long. Both will accommodate two 12-ft travel lanes with two 8-ft 3-in wide 
shoulders as shown in the attached General Plans (Appendix A). The superstructure of both bridges 
will be supported by reinforced concrete abutments on 4 feet diameter cast in drilled hole piles and, in 
the case of the west bridge, cast in place prestressed pier caps on 4 feet diameter cast in drilled hole 
piles. 

James Bypass (also known as the Fresno Slough Bypass) is operated by the James Irrigation District 
(JID) and was constructed to convey overflow from the Kings River to the San Joaquin River. James 
Bypass flows northwesterly through the project area and through the central part of Fresno County. 
James Bypass is made up of two channels; the main channel which runs along the western edge of the 
bypass (the west branch) and a smaller channel that runs along the eastern edge (the east branch). The 
discharges and a summary of the hydraulic results used for the bridge hydraulic analysis are shown in 
Table 1 for the West Bridge and Table 2 for the East Bridge. 

Table 1: Estimated discharges and water surface elevations for the West Bridge design 
Design Base Overtopping 

Frequency (years) 100 >100 >>100 
Discharge (cubic feet per second) 4,750 8,500 >8,500 
Water Surface (elevation in feet at 
upstream face of Bridge) 

173.1 175.3 ~182.0 

Freeboard (feet)* 7.1 4.9 n/a 
*Minimum soffit elevation at the upstream face of the bridge is 180.2 feet. 

Table 2: Estimated discharges and water surface elevations for the East Bridge design 
Design Base Overtopping 

Frequency (years) 100 >100 >>100 
Discharge (cubic feet per second) 4,750 8,500 >8,500 
Water Surface (elevation in feet at 
upstream face of Bridge) 

176.7 177.3 ~182.0 

Freeboard (feet)* 3.6 3.0 n/a 
*Minimum soffit elevation at the upstream face of the bridge is 180.3 feet. 

The US Army Corps of Engineers HEC-RAS1 Version 5.0.7 model was used to estimate the water 
surface elevation (WSE) for the existing and proposed bridges.  Both of the proposed bridges are 
shorter than the existing bridges, but due to the combination of higher soffit elevations and reduction 

1 US Army Corps of Engineers Hydraulic Engineering Center River Analysis System which backwater hydraulic model 
designed to perform one-dimensional hydraulic calculations for a full network of natural and constructed channels. 
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of piers in the channel, the water surface elevation at the upstream face of the proposed bridges 
decreased compared to the existing conditions. 

This report follows the California Department of Transportation (Caltrans) Final Hydraulic Report 
Format and has been prepared in accordance with the Caltrans Local Assistance Program Guidelines 
(Caltrans 2020) and Memos to Designers 16-1 2. 

GENERAL 

This design hydraulic study has been prepared for the sole purpose of meeting the requirements of the 
Caltrans “Local Assistance Program Guidelines.”  Although potentially useful for other purposes, this 
analysis has not been prepared for any other purpose.  Reuse of information contained in this report 
for purposes other than for which Avila and Associates Consulting Engineers, Inc. (Avila and 
Associates) intended and without their written authorization is not endorsed or encouraged and is at 
the sole risk of the entity reusing the information. 

Avila and Associates was retained to complete the bridge hydrology, hydraulics, and scour analysis for 
the bridges.  The following scope of work has been completed to develop this report. 

1. Gather information and field review the bridge reach 

2. Obtain design discharges 

3. Develop a HEC-RAS model. 

4. Estimate scour and provide Rock Slope Protection 

5. Prepare Draft and Final Hydraulic Report 

6. Complete Location Hydraulic Study and Summary Floodplain Encroachment Report 

7. Coordinate with the Central Valley Flood Protection Board (CVFPB) 

2 Caltrans Memo to Designers 16-1 December 2017 (http://www.dot.ca.gov/des/techpubs/manuals/bridge-memo-to-
designer/page/section-16/MTD_16-1-attach1.pdf) 
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The existing bridges are located approximately 21 miles southwest from the city of Fresno and 3 miles east of the city of 
San Joaquin in Fresno County, CA as shown in 

Figure 1 and Figure 2. The existing bridges were constructed in 1957.  The west bridge is a 6-span 
precast reinforced concrete inverted U-girder deck bridge supported by reinforced concrete abutments 
and reinforced concrete 5-column bents all on driven reinforced concrete filled tapered steel shell piles. 
The east bridge is identical to the west bridge but with only 3 spans. As of 2014, both bridges had a 
sufficiency rating of 62.2 and are structurally deficient. The County of Fresno proposes to replace the 
existing bridges with a new bridges crossing James Bypass using Highway Bridge Program (HBP) 
funding. The datum elevation used for this study is NGVD-293. 

3 Electronic Mail from Mark Meyer, PLS, Chief of Surveys, Construction Management Division, Fresno County Public 
Works, to Edmund Amobi, Design Division, Fresno County Public Works on August 13, 2015. 
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The proposed west branch bridge (west bridge) will be a 3-span precast prestressed voided slab bridge approximately 173 
feet long. The proposed east branch bridge (east bridge) will be identical to the west bridge but with only a single span and 

approximately 65 feet long. Both will accommodate two travel lanes with two 8-ft 7-in wide shoulders as shown in  

Figure 3, Figure 4, and in the attached General Plan (Appendix A). 

Figure 3: Proposed west bridge profile view 

Figure 4: Proposed east bridge profile view 
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HYDROLOGY 

The hydrology for the bridge replacements was provided by Steve Stadler, Assistant Manager at the 
James Irrigation District.  According to Mr. Stadler: 

Please use 4,750 cfs for the design flow rate of the James Bypass, which is also known as the Fresno Slough Bypass. The 
4,750 cfs value can be assumed to be the 100-year number and I can discuss the basis for that assumption 
tomorrow. Please also evaluate the structure for 6,000 cfs.  The floodway can over-perform the design value by a 
considerable margin and it is important to preserve that capability.  Understand that at high flows, there is debris in the 
channel and the analysis should include an appropriate amount of debris loading. 

The discharges used for design are shown in Table 3. The bridge was evaluated for 8,500 cfs to ensure 
the bridges could pass discharges larger than the design value when bulked with debris. 

Table 3: Discharges used for design 
Design Base 

Frequency (Years) 100 --
Discharge (Cubic feet per second) 4,750 8,500 

Avila and Associates reviewed relevant bridge maintenance records for the two bridges being replaced 
on the James Bypass (Caltrans, 2014) to discern the typical impacts. The relevant information is 
summarized in Table 4. 

Table 4: Bridge information from nearby bridges on the reach 
Manning Avenue (West) Manning Avenue (East) 

Bridge Number 42C0066 42C0067 
Bridge Length (ft) 184 74 
Span Lengths (ft) 6 @ 30 20/30/20 

Bridge Type 6-span PC/RC inverted U-girder 
on RC abutments on driven piles. 

3-span PC/RC inverted U-girder 
on RC abutments on driven piles. 

Debris Challenges None noted. None noted. 
Cross Sections Available for 1972, 1993, 2005, 2009, 2011, 

20144 

1972, 1993, 2005, 2011 

NBIS Item 113 (scour) code 3 5 
ELI Flag 361 Condition State 3 1 

Pier Type RC pile extension RC pile extension 
Year Built 1957 1957 

Year Widened N/A N/A 

4 A channel cross section was taken during this inspection and is included with this report. The cross section was compared 
with the previous cross section taken on 12/21/2011. Other than the apparent error in the vertical dimension at both 
abutments in 2011, there have been no significant changes to the channel profile. The vertical dimension recorded in 2011 
was 0.0 m, which would mean that the soil along the edge of the channel came up to the top of the outside of the bridge rail. 
Photos taken during that inspection do not show any material piled up against the bridge rail and flush with the top of the 
rail. 
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Scour Challenges 19725, 19746, 19767, 19828, 19849, 197216, 197417, 197618, 198419, 
199710, 199911, 200112, 201013, 198620, 199321, 199422, 199923, 

201114, 201415 200124 

5 The bank at Abutment 1 is not protected and the right side of the abutment is being undermined . Erosion has also occurred 
at bents 3-6 but not serious enough to endanger the structure (1' to 3' of corrugated metal pipe shell is exposed). The left side 
of Abutment 7 is also undermined by erosion, the bottom of the footing being about 1' above the ground line. 
6 Erosion continues at the right side of Abutment #1. The footing is eroded 1' below and l' back under for a length of 4'. 
Bents #3, #4, and #5 have up to 3' of pile shell exposed and Bent #6 has 5' exposed. 
7 There is up to 5' of metal pile shell exposed at Bents 3, 4 & 5, as previously reported. 
8 The pile shells are exposed about 6' maximum at Bent 3 to 6. The channel continues to degrade. 
9 The channel continues to degrade. The pile shells at Bent 5 are exposed up to 8 feet. The bottom of the diaphragm at 
Abutment 7 is exposed. 
10 The bottom of the diaphragm is exposed over approximately half its length at Abutment 7, and most of the original 
embankment slope between Bent 6 and Abutment 7 is gone. 
11 Abutment 1 is exposed and undermined for about 3m with a void that goes 500mm back and 200mm deep. At bent 6, 
three of the five piles have exposed steel shells. 
12 Same as 1999. 
13 The result of a Structure Hydraulics Branch investigation in October 2009 is described, in part, as such: since construction 
of the bridge in 1957 there has been significant channel degradation and pile exposure. Additionally, there has been a chronic 
erosion problem at the abutments, with some undermining of the curtain walls. There is scour protection in Spans 3-6 
consisting mostly of concrete rip-rap ranging from fist size up to 1/4 ton. The rip·rap is distributed in a haphazard manner 
with uneven gradation and is mounded up under the bridge, creating a 0.6- to-0.9 m (2 to 3 ft) high obstruction in the channel 
bed in Spans 3-6. There is little to no scour protection in Spans 1 and 2, and the bank is eroded there. At Bent 2, the pile 
splice is exposed at column 4 and the corrugated steel pile shell is exposed 0.9 m (3 ft) at column 5. No other pile shells are 
exposed at this time. 
14 There was channel work done to regrade the channel and embankment slopes under and beyond the bridge. There was an 
effort to rearrange the previously reported haphazard rip-rap placement that created obstructions in the channel bed. The 
concrete rip-rap was pushed along the bents and under Spans 1 and 2. The previously reported exposed pile shells along Bent 
2 were covered. 
15 Since construction of the bridge in 1957 there has been significant channel degradation and pile exposure. Additionally, 
there has been a chronic erosion problem at the abutments, with some undermining of the curtain walls . There is scour 
protection in Spans 3-6 consisting mostly of concrete rip-rap ranging from fist size up to 1/4 ton. Piles are the Raymond 
step-taper type with steel reinforcement extending 12 ft below the pile-to-column splice. The previously exposed pile shells 
at the bents have been encased in concrete. But, based on the original ground profile and on 2009 measurements of pile shell 
encasement heights and channel bed elevations, termination of the reinforcement is estimated to be at elevation 160 ft (+/-) 
at Bents 2 through 5 and 168 ft at Bent 6, whereas the elevation of the channel is currently 158ft (+/-), 2 feet below the 
reinforcement. Since calculated scour is below the reinforcement in the piles, all of the bents are potentially unstable. 
16 There is some erosion at Bent 2, but not serious. 
17 There is 1' to 2' of pile shell exposed at Bent #2 and the right side of Bent #3. 
18 Same as 1974. 
19 There is a minor erosion in the embankment on the left side of Abutment 4. 
20 The pile shells are exposed 2 feet. 
21 No detrimental scour found, but pile cans exposed at Bents 2 and 3. The exposure ranges to nearly 2 feet for Pile No. 3 of 
Bent 2. 
22 Piles 4 and 5 of Bent 3 and all piles of Bent 2 remain minimally exposed. 
23 Same as 1994. 
24 Same as 1999. 
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HYDRAULICS 

Hydraulic parameters (water surface elevations and velocity) were modeled with the U.S. Army Corps 
of Engineers HEC-RAS (Hydraulic Engineering Center River Analysis System) version 4.1.0 model25, 
based on: 1) cross-section survey data supplied by Fresno County on May 20, 2015, 2) LiDAR data 
provided by JID26 received June 25, 2015, and 3) as-built data provided by CSEG.  Cross-sections 
surveyed for the HEC-RAS model are shown on Figure 5. 

The HEC-RAS model was constructed with separate reaches for the west and east branch of the James 
Bypass. The two reaches combine into one reach at a junction downstream from the bridges as shown 
in Figure 5. The east branch has hydraulic limitations due to the following: 

 smaller channel section compared to the west branch 

 an existing access road crosses the channel upstream from the bridge with an 80-inch diameter 
culvert as shown in Figure 6 

 an existing access road crosses the channel downstream from the bridge with no culvert as 
shown in Figure 7 

Figure 5: Plan view of HEC-RAS cross section (downstream sections based on LiDAR data not shown) 

25 US Army Corps of Engineers Hydraulic Engineering Center River Analysis System which backwater hydraulic model 
designed to perform one-dimensional hydraulic calculations for a full network of natural and constructed channels. 
26 LiDAR data from JID was in NAD 83, GRS 80, Transverse Mercator Coordinate System, Survey Feet and NAVD 88, feet. 
This data was first converted to  NAD83, California State Plane, Zone 4 and NAVD88 feet and then converted to NGVD-
29 (vertical conversion of -2.61 feet per VERTCON, National Geodetic Survey) by Avila and Associates. 
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Figure 6: East branch looking upstream at existing access road and culvert 

Figure 7: East branch looking downstream at existing access road crossing channel 

9 



  

 

 

  

 

             
                        

 

 

 

              
                      

 

 

 

The access road upstream from the east bridge was modeled as a bridge with culvert as shown in Figure 
8 and the access road downstream was modeled as an in-line weir structure as shown in Figure 9. 
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Figure 8: Profile of access road and culvert upstream from east bridge 
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Figure 9: Profile of existing access road crossing channel downstream from east bridge 
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The amount of flow that passes through the east bridge is governed by the three hydraulic limitations 
listed above. Lateral weir structures were modeled along the western edge of the east branch to allow 
flow in excess of the hydraulic capacity of the system to overtop and join flows in the west branch. 
The lateral weir structures are equivalent to the top of bank areas shown in Figure 6. 

For the 100-yr discharge of 4,750 cfs provided by JID, the initial split of flow between the east and 
west branch was modeled as 1,000 cfs / 3,750 cfs (east / west). Similarly, for the >100-yr discharge of 
8,500 cfs, the initial split modeled was 2,000 cfs / 6,500 cfs (east / west). 

Existing Conditions 

Manning’s n values of 0.03 for the channel and 0.035 to 0.045 for the overbanks were used in the model. 

The starting water surface elevation was determined by examining the water surface elevation at station 
6393 (approximately 1.7 miles downstream from the project) that resulted from various starting water 
surface elevations as shown in Figure 10.  When the water surface elevation reaches the maximum 
levee elevation of 172.5 at station 6393, it will overtop the levee and utilize overland flow as shown in 
Figure 11. 
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Figure 10: Starting Water Surface Elevation 
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Figure 11: Cross Section at Station 6393 

Proposed Bridge Model 

The HEC-RAS model was re-run by replacing the existing bridges in the model with the proposed 
bridge alternatives. Profiles of the proposed bridges are shown in Figure 12 and Figure 13. 
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Figure 13: Profile of proposed bridge – East Branch (42C0067) 

A downstream starting water surface elevation of 172-feet was utilized in each of the models.  Each of 
the proposed bridges was input into the HEC-RAS model to determine the impact to the water surface 
elevation and velocity.  As shown in Figure 14 through Figure 17, the water surface elevation upstream 
from the bridge for the 8,500 cfs and 4,750 cfs (100-year discharge) is decreased by each of the 
proposed bridges. The final distribution of flows between the west and east branch, as calculated by 
HEC-RAS, is shown in Table 5 for both the existing and proposed condition. 

For the proposed condition, less flow is diverted from the east branch to the west branch due to the 
increased hydraulic capacity of the proposed east bridge. This results in a slightly higher water surface 
elevation profile downstream from the east bridge due to the geometry of the channel, but primarily 
due to the higher flow overtopping the existing access road downstream. The water surface elevation 
profile downstream from the west bridge is unchanged for the proposed condition. 
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Figure 14: Water surface elevation for existing and proposed for the West Branch 
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Figure 15: Water surface elevation for existing and proposed for the West Branch (zoomed in) 
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james bypass ter 11aug2015 Plan: 1) Existing 3/10/2016 2) Proposed Alt 1 3/10/2016 
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Figure 16: Water surface elevation for existing and proposed for the East Branch. 
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Figure 17: Water surface elevation for existing and proposed for the East Branch (zoomed in). 
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Table 5: Calculated flow distributions 

Discharge Branch 

Initial 
Split 

Flow diverted from east 
branch to west branch 

Final 
Distribution 

(cfs) (cfs) (cfs) 

>100-yr East 2,000 
889 

1,111 

West 6,500 7,389 

Total 8,500 8,500 

100-yr East 1,000 
185 

815 

West 3,750 3935 

Total 4,750 4,750 

As Figure 14 through Figure 17 illustrate, and as shown by the data in Table 6 and Table 7, both of the 
proposed bridges will cause a decrease in water surface elevation upstream. Table 8 shows the resulting 
freeboard available at each of the bridges for both discharges. 
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Table 6. Water Surface Elevation comparison existing vs. proposed for West Bridge 

River Station 

100-yr >100-yr 

Exist Proposed Diff. Exist Proposed Diff. 

15114 173.1 173.1 0.0 175.2 175.2 0.0 

15168 173.0 173.0 0.0 175.1 175.1 0.0 
U/S Face of 
Bridge 

15230 173.2 173.1 -0.1 175.4 175.3 -0.1 

15304 173.4 173.4 0.0 176.1 175.9 -0.2 

15339 173.4 173.4 0.0 176.1 175.9 -0.2 

15446 173.5 173.4 -0.1 176.1 176.0 -0.1 

Table 7. Water Surface Elevation comparison existing vs. proposed for East Bridge 

River Station 

100-yr >100-yr 

Exist Proposed Diff. Exist Proposed Diff. 

15926 176.4 176.5 0.1 176.8 177.0 0.2 

15963 176.3 176.4 0.1 176.7 176.8 0.1 
U/S Face of 
Bridge 

16012 176.9 176.7 -0.2 177.6 177.3 -0.3 

16065 177.0 176.9 -0.1 177.7 177.6 -0.1 

16144 177.1 177.0 -0.1 177.8 177.7 -0.1 

16207 177.2 177.0 -0.2 177.9 177.8 -0.1 

Table 8. Resulting freeboard at West and East Bridge 

Bridge 

100-yr > 100-yr 

Minimum 
Soffit Elevation 

WSE (at 
upstream 

face) 

Freeboard 
(ft) 

WSE (at 
upstream 

face) 

Freeboard 
(ft) 

West 

Existing 180.6 173.2 7.4 175.4 5.2 

Proposed 180.2 173.1 7.1 175.3 4.9 

East 

Existing 180.2 176.9 3.3 177.6 2.6 

Proposed 180.3 176.7 3.6 177.3 3.0 
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HYDRAULIC CRITERIA 

Chapter 820 of the Caltrans Highway Design Manual (HDM) delineates the hydraulic design criteria 
for bridges (Caltrans, 2020). The basic HDM rule for hydraulic design is that bridges should be 
designed to pass the Q50 with sufficient freeboard and convey the Q100 without freeboard. Exceptions 
may be granted if the bridge designer can provide sufficient evidence that less freeboard is needed. 
The HDM notes that 2 feet of freeboard is often assumed to be appropriate for preliminary bridge 
designs, but leaves the recommendation for freeboard to the judgment of the hydraulic engineer based 
primarily upon the debris anticipated at the bridge. 

Since the minimum soffit elevation under proposed conditions is 180.2 feet for the west bridge and 
180.3 feet for East Bridge, 7.1 feet of freeboard will be provided above the 100-year water surface 
elevation for the West Bridge and 3.6 feet for the east bridge which meets the HDM criteria. 

The Central Valley Flood Protection Board (CVFPB), however, has jurisdiction over this river 
(California Code of Regulations Title 23, Article 8, Section 112) and requires 3 feet of freeboard on the 
100-year discharge. The proposed bridges will meet this criterion so no variance will be required. 

DRIFT 

Avila and Associates researched the available Bridge Maintenance Reports for the existing bridges to 
determine if floating debris catches on them. There were no instances of debris being caught on either 
of the bridges noted. 

The proposed bridges will improve the hydraulics by providing more available flow area, due to the 
raised soffit elevations, and removal of existing piers from the channel which will also reduce the 
potential for drift accumulation. 

SCOUR 

Avila and Associates reviewed the available channel cross-sections between 1972 and 2014.  There 
has been a maximum of 2.5-ft of thalweg change at the west bridge between 1972 and 2009 as shown 
in Figure 18. There has been no significant change in thalweg elevation between 1972 and 2011 at 
the east bridge.  The 1993 profile (red) that is plotted below appears to be either an anomaly or 
utilizing a different datum that was not correctly specified on the cross section form.  Future 
degradation is therefore assumed to be minimal for the proposed bridge on the east side and up to 5-
ft of degradation should be assumed for bridge design on the west side. 
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Figure 18: Cross sections taken at the West Branch (42C0066) bridge over time (from Caltrans Maintenance Reports) 

Figure 19: Cross sections taken at the East Branch (42C0067) bridge over time (from Caltrans Maintenance Reports) 

All scour calculations were completed following the methodology outlined in HEC-18 (Arneson, 
2012). 

Contraction Scour 

The proposed West bridge does not greatly constrict the channel, however, some of the flow passing 
in the overbanks upstream passes through the main channel through the bridge reach resulting in 
approximately 3 feet of contraction scour. The East Bridge constricts the channel from approximately 
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58 feet upstream to approximately 53 feet through the bridge reach resulting in an estimated 
contraction scour of 4 feet. 

Pier Scour 

The proposed West Bridge is anticipated to have 4 ft diameter piers, resulting in an estimated 8 feet of 
local pier scour. The pier scour elevation should be determined from the channel thalweg of 156 ft for 
the West Bridge and 170 ft for the East Bridge. 

Abutment Scour 

Abutment scour was calculated using the equations from NCHRP 24-20 Condition A where the 
abutments are located near the main channel, resulting in 6 feet of estimated scour at the West Bridge 
and 10 ft of abutment scour at the East Bridge. These equations are inclusive of contraction scour, 
thus additional contraction scour should not be added.  

Total Scour 

According to the Foundation Reports (Kleinfleder, 2017 a and b), scour resistant material bedrock is 
not present at either the West nor the East bridge. The total scour depths and elevations for the West 
Bridge are provided in Table 9 and the scour summary table is provided in Table 10. The total scour 
depths and elevations for the East Bridge are provided in Table 11 and the scour summary table is 
provided in Table 12. 

Table 9. Total scour depths and elevations for the West Bridge assuming a thalweg elevation of 156 ft. 
Support A1 P2 P3 A4 
Degradation Depth (ft) 5 5 5 5 
Contraction Scour Depth (ft) 3 3 3 3 
Pier Scour Depth (ft) n/a 8 8 n/a 
Abutment Scour Depth (ft) 6* n/a n/a 6* 
Total Scour Depth (ft) 11 16 16 11 
Total Scour Elevation (ft) 146 141 141 146 
Elevation of Scour Resistant 
Material (ft) 

none none none none 

Scour Elevation with 
Geotechnical Considerations 
(ft) 

146 141 141 146 

*Abutment scour is inclusive of contraction scour. 

Table 10. Scour Summary Table for the West Bridge 

Long Term & Short-Term Scour Depths 

Support 
No. 

Degradation Scour Depth (ft) Contraction Scour Depth (ft) 
Short Term (Local) 

Scour Depth (ft) 

A1 n/a n/a 6 
P2 5 3 8 
P3 5 3 8 
A4 n/a n/a 6 
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Table 11. Total scour depths and elevations for the East Bridge assuming a thalweg elevation of 170 ft. 
Support A1 A2 
Degradation Depth (ft) none none 
Contraction Scour Depth (ft) 4 4 
Abutment Scour Depth (ft) 10* 10* 
Total Scour Depth (ft) 10 10 
Total Scour Elevation (ft) 160 160 

Elevation of Scour Resistant Material (ft) none none 

Scour Elevation with Geotechnical 
Considerations (ft) 

160 160 

*Abutment scour is inclusive of contraction scour. 

Table 12. Scour Summary Table for the East Bridge 

Long Term & Short-Term Scour Depths 

Support 
No. 

Degradation Scour Depth (ft) Contraction Scour Depth (ft) 
Short Term (Local) 

Scour Depth (ft) 

A1 None n/a 10 
A2 none n/a 10 

See Appendix D for detailed scour calculations. 
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SUMMARY TABLES 

The following Hydrologic Summary Table is provided for your use for placement on the Foundation 
Plan: 

West Bridge: 
Drainage Area: n/a Square miles 

Design Base Overtopping 

Frequency (Years) 100 >100 >>100 

Discharge (Cubic feet per second) 4,750 8,500 >8,500 

Water Surface (Elevation at u/s face of 
Bridge) 

173.1 175.3 ~182.0 

Flood plain data are based upon information available when the plans were prepared and are shown 
to meet Federal requirements.  The accuracy of said information is not warranted by the County 
and interested or affected parties should make their own investigation. 

East Bridge: 
Drainage Area: n/a Square miles 

Design Base Overtopping 

Frequency (Years) 100 >100 >>100 

Discharge (Cubic feet per second) 4,750 8,500 >8,500 

Water Surface (Elevation at u/s face of 
Bridge) 

176.7 177.3 ~182.0 

Flood plain data are based upon information available when the plans were prepared and are shown 
to meet Federal requirements.  The accuracy of said information is not warranted by the County 
and interested or affected parties should make their own investigation. 

The following Scour Data Table is provided for placement on the West Bridge Foundation Plan, 
assuming a thalweg elevation of 156 ft: 

Support No. Long Term (Degradation and Contraction) 
Scour Elevation (ft) 

Short Term (Local) Scour 
Depth (ft) 

A1 n/a 6 
P2 148 8 
P3 148 8 
A4 n/a 6 

The following Scour Data Table is provided for placement on the East Bridge Foundation Plan, 
assuming a thalweg elevation of 170 ft: 

Support No. Long Term (Degradation and Contraction) 
Scour Elevation (ft) 

Short Term (Local) Scour 
Depth (ft) 

A1 n/a 10 
A2 n/a 10 
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APPENDIX E –  LOCATION HYDRAULIC STUDY 
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LOCATION HYDRAULIC STUDY FORM 

District: 6 Co. Fresno Rte. Manning Ave P.M. 
Adv No. Fed Aid No. BRLS-5942(233) Bridge Nos. 42C0066 and 42C0067  

Floodplain Description: 

Within the project area, James Bypass runs northwesterly through the central part of Fresno County. James Bypass is 
operated by the James Irrigation District (JID) and was constructed as an overflow channel from Kings River to San 
Joaquin River. Within the project area, there are two channels within the bypass; one along the western edge and the 
other along the eastern edge. The western branch is approximately 140 feet from top of bank to top of bank with an 
approximate depth of 14 feet from top of bank to toe. The eastern branch is approximately 85 feet from top of bank to 
top of bank with an approximate depth of 12.5 feet from top of bank to toe. Bridge #42C0066 crosses the west branch 
and bridge # 42C0067 crosses the east branch. Within the project area, James Bypass is bounded by levees on each 
side. The area surrounding the project site is agricultural. The banks are sparsely vegetated and the channel bed is 
composed of clayey sand to poorly graded sand (at 42C0066) and silty sand (at 42C0067). 

1. Description of Proposal (include any physical barriers i.e. concrete barriers, soundwalls etc. and design elements to 
minimize floodplain impacts) 

Fresno County is proposing to replace two County owned bridges (No. 42C0066 & No. 42C0067) along the Manning 
Avenue corridor over the James Bypass Overflow. The purpose of the proposed project is to replace these bridges 
which were revealed to be structurally deficient with a 2011 sufficiency rating of 62.2 for both bridges. Due to the 
relatively close proximity of the two bridges, they have been programmed for concurrent replacement in order to 
maximize efficiencies during design and construction. Replacement funding will be provided through the FHWA 
Highway Bridge Program (HBP). 

2. ADT:Current 1,600 (2013) Projected 2,530 (2036) 

3. Hydraulic Data:  Base Flood >Q100= 7,389 cfs at west bridge_ WSE>100= 175.3 ft upstream face of west bridge 

= 1,111 cfs at east bridge  WSE>100= 177.3 ft upstream face of east bridge 

= 8,500 cfs Total 

The flood of record, if greater than Q100: Q= n/a CFS WSE= n/a 

Overtopping flood Q= >>Q100 CFS WSE= approx.182.0 (existing roadway elevation east of site) 

For flows much higher than the base flood, the levee along the east 
branch overtops first and will eventually overtop Manning Avenue east 
of the project. The project bridges do not overtop in this scenario. 

Are NFIP maps and studies available?  YES NO 
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LOCATION HYDRAULIC STUDY FORM cont’d 

District: 
Adv No. 

6 Co. Fresno Rte. 
Fed Aid No. BRLS-5942(233) 

Manning Ave P.M. 
Bridge Nos. 42C0066 and 42C0067 

james bypass ter 11aug2015   Plan:  1) Proposed Alt 1 3/10/2016     2) Existing 3/10/2016 

James Bypass west branch 
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Figure 1:  Water Surface Profile through the west bridge reach (comparison of existing to proposed) 

james bypass ter 11aug2015 Plan:  1) Proposed Alt 1  3/10/2016   2) Existing  3/10/2016 
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James Bypass east branch 
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Figure 2. Water Surface Profile through the east bridge reach (comparison of existing to proposed) 
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LOCATION HYDRAULIC STUDY FORM cont’d 

District: 6 Co. Fresno Rte. Manning Ave P.M. 
Adv No. Fed Aid No. BRLS-5942(233) Bridge Nos. 42C0066 and 42C0067 

4. Is the highway location alternative within a regulatory floodway? YES  NO 

The reach is in a Zone A FEMA floodplain without Base Flood Elevations determined as shown in Figure 3 and 
Figure 4. 

West 
Bridge 

Figure 3. FEMA FIS FIRM Panel 2550 of 3525 dated February 18, 2009 
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LOCATION HYDRAULIC STUDY FORM cont’d 

District: 6 Co. Fresno Rte. Manning Ave P.M. 
Adv No. Fed Aid No. BRLS-5942(233) Bridge Nos. 42C0066 and 42C0067 

East 
Bridge 

Figure 4. FEMA FIS FIRM Panel 2575 of 3525 dated February 18, 2009 

5. Attach map with flood limits outlined showing all buildings or other improvements within the base floodplain. 
Potential Q100 backwater damages:  The water surface elevation within the floodplain upstream from the bridges is 
slightly lowered as a result of the proposed bridges as shown in Figure 1 and Figure 2.  Even though the water surface 
profiles change slightly (approximately 0.2 ft at most), the limits of the floodplain are unchanged as shown in Figure 
5. 
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LOCATION HYDRAULIC STUDY FORM cont’d 

District: 6 Co. Fresno Rte. Manning Ave P.M. 
Adv No. Fed Aid No. BRLS-5942(233) Bridge Nos. 42C0066 and 42C0067 

Figure 5. 100-year water surface elevation delineated on Plan View for Existing and Proposed Conditions 

A. Residences? NO YES 
There are no residences in the vicinity of the proposed bridges as shown in Figure 5. 

YES 
There are no buildings in the vicinity of the proposed bridge as shown in Figure 5. 

B. Other Bldgs? NO 

C. Crops? NO YES 
There are crops adjacent to the floodplain upstream and downstream from the proposed bridges as shown in 
Figure 5. The crops are on the “dry side” of the levee and the floodplain is unchanged, the proposed bridges 
will have no impact on the crops. 

D. Natural and beneficial Floodplain values? NO YES 
Since the floodplain is unchanged, the proposed bridges will have no impact on the floodplain values. 

”Natural and beneficial flood-plain values" shall include but are not limited to fish, wildlife, plants, open space, natural 
beauty, scientific study, outdoor recreation, agriculture, aquaculture, forestry, natural moderation of floods, water quality 
maintenance and groundwater recharge. 
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LOCATION HYDRAULIC STUDY FORM cont’d 

District: 6 Co. Fresno Rte. Manning Ave P.M. 
Adv No. Fed Aid No. BRLS-5942(233) Bridge Nos. 42C0066 and 42C0067 

6. Type of Traffic: 

YESA. Emergency supply or evacuation route? NO 

B. Emergency vehicle access? NO  YES 

C. Practicable detour available? NO  YES 

D. School bus or mail route? NO YES 

7. Estimated duration of traffic interruption for 100-year event (hours): 0 

8. Estimated value of Q100 flood damages (if any) – moderate risk level. 

A. Roadway $ 0 

B Property $ 0

 Total $ 0 

9. Assessment of Level of Risk Low 
Moderate 
High 

For High Risk projects, during design phase, additional Design Study Risk Analysis may be necessary to determine design 
alternative. 
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APPENDIX F –  SUMMARY FLOODPLAIN ENCROACHMENT REPORT 
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SUMMARY FLOODPLAIN ENCROACHMENT REPORT* 

District: 6 Co. Fresno Rte. Manning Ave P.M. 0.XX 
Adv No. Fed Aid No. Bridge Nos. 42C0066 and 42C0067  

Limits: 

Fresno County is proposing to replace two County owned bridges (No. 42C0066 & No. 42C0067) along the 
Manning Avenue corridor over the James Bypass Overflow. The purpose of the proposed project is to replace 
these bridges which were revealed to be structurally deficient with a 2011 sufficiency rating of 62.2 for both 
bridges. Due to the relatively close proximity of the two bridges, they have been programmed for concurrent 
replacement in order to maximize efficiencies during design and construction. The proposed bridges will improve 
the hydraulics by eliminating some of the existing piers in the channel and maintaining the existing soffit 
elevation. 

Floodplain Description: 

The proposed bridge is within an existing FEMA Zone A floodplain without Base Flood Elevations determined. 

No Yes 
1. Is the proposed action a longitudinal encroachment of the base floodplain? 

The proposed bridges are not a longitudinal encroachment. 

2. Are the risks associated with the implementation of the proposed action significant? 
The level of risk to the floodplain of the project site is low. 

3. Will the proposed action support probable incompatible floodplain development? 
The proposed bridge replacement will not support incompatible floodplain 
development. 

4. Are there any significant impacts on natural and beneficial floodplain values? 
The proposed construction will have only minor impact to the existing riparian 
habitat in the creek at the bridge site. 

5. Routine construction procedures are required to minimize impacts on the floodplain. 
Are there any special mitigation measures necessary to minimize impacts or restore 
and preserve natural and beneficial floodplain values? If yes, explain. 
Best management practices for erosion control measures should be used for proposed 
construction to minimize temporary impacts to the floodplain during construction. 

6. Does the proposed action constitute a significant floodplain encroachment as defined 
in 23 CFR, Section 650.105(q). 

7. Are Location Hydraulic Studies that document the above answers on file? If not 
explain. 

* Same as Figure 804.7B Floodplain Evaluation Report Summary located in Chapter 804 of the Highway Design 
Manual 






