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The 2D simulation of Reach 4B1 was used to support the fish habitat assessment 
and the floodplain production assessment in Section 8.  

 

 
 
Figure 7-6. Mesh for Reach 4B1 Option D for the example area 2. 
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7.3 Alternative 2 
An approximately 50-ft wide channel would be excavated within the existing 150-
ft wide low flow channel of the Middle Eastside Bypass as shown in Figure 5-11 
and Figure 5-12. The MNWR weir would be removed and the road crossings 
would be elevated to pass at least 4500 cfs. Several bays of the Mariposa Control 
structure would also be lowered so that the structure does not impede fish passage 
and sediment could be sluiced through the structure. 

With baseflow established in the bypass under Alternative 2, a significant amount 
of riparian vegetation would establish. Vegetation growth may be limited because 
of soil conditions, but the intention of the revegetation plan is to establish a band 
of woody riparian species adjacent the low flow channel and spaced throughout 
the floodplain (Figure 7-7). To estimate the future roughness conditions in the 
bypass, the values of roughness were taken from those calibrated in Reach 4B2 as 
shown in Table 7-2 (Reclamation, 2012b).  

It is assumed the channel Manning’s roughness coefficient increases to 0.04 and 
the floodplain value increases to between 0.065 and 0.1 (Table 7-2). This is 
considered the likely range of future Manning’s roughness in the floodplain after 
the vegetation in the bypass fully develops. It is intended to cover the range of 
possibility from scattered trees and light brush covering the floodplain to a 
floodplain that is covered in medium density trees and brush. It was not 
considered possible that the entire floodplain would be covered in dense trees and 
brush (which would have resulted in a floodplain roughness of 0.125).  

Because restoration flows can inundate the majority of the Middle Eastside and 
Mariposa Bypass, there could be active recruitment of vegetation. It is 
recommended that the roughness coefficient assumed in the hydraulic capacity 
calculations for the Middle Eastside Bypass and Mariposa is the high roughness 
value of 0.1. 

Table 7-2. Hydraulic roughness values calibrated in Reach 4B2 (Reclamation 
2012b) used as guidance in selecting the range of roughness in Bypass under 
Alternative 2. 

Description Initial n Values Calibrated n Values 
Channel 0.035 0.044 
Bare soil 0.045 0.056 

Scattered Trees and Light Brush 0.060 0.075 
Medium Density Trees and Brush 0.080 0.100 

Dense Trees and Brush 0.100 0.125 
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Figure 7-7. Hydraulic roughness values assumed for Alternative 2 with future 
vegetation growth. 

7.3.1 Restoration Flow analysis 
The removal of structures and excavation of the low flow channel would 
significantly lower the low-flow water surface elevations. This would create a 
more focused low flow channel with greater depths at low flow as shown in 
Figure 7-8. The current maximum channel depths at a flow of 50 cfs are less than 
1 foot at several locations along the bypass. However, with the constructed low 
flow channel in Alternative 2, the channel depth is generally over 1.5 feet at 50 
cfs. After the establishment of flows and sediment transport, the low flow channel 
geometry is expected to change and the channel depths would become more 
variable. However, it is unlikely that the low flow channel would become 
substantially wider than constructed. There may some bed variability included in 
the initial channel in later channel design phases to promote a more diverse 
habitat. However, diversity of habitat would occur naturally if sediment transport 
continuity was allowed in this reach.  

Lowering of the low flow water surface would also decrease the potential for 
seepage problems outside the levee (Figure 7-9). Even with the increase of 
vegetation roughness, the water surface elevations would decrease for the 
majority of the Middle Eastside Bypass for flows less than 4500 cfs because of 
the construction of the low flow channel and associated changes to the structures 
within the reach (Figure 7-10).  

The average channel velocity as computed in HEC-RAS at a flow of 4500 cfs is 
shown in Figure 7-11. All channel velocities are less than 6 ft/s throughout the 
bypass including at structures. In fact, a channel velocity of 6 ft/s is not exceeded 
at any flow throughout the bypass for Alternative 2. 

7.3.2 Flood Capacity Analysis 
The design capacity of the bypass system is given in Figure 3-2. The design flow 
in the Middle Eastside Bypass was assumed to be 16,500 cfs and the design flow 
in the Mariposa Bypass was 8500 cfs. SRH-2D was used to evaluate the water 
surface elevations at the design capacity of the Bypass system for Alternative 2 
under various roughness conditions, with and without levee setbacks.  
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The water surfaces in the Middle Eastside and Mariposa Bypasses under the 
design flow conditions are given in Figure 7-12 and Figure 7-13, respectively. 
The differences between the estimate current condition SRH-2D and the various 
conditions are given in Figure 7-14 and Figure 7-15. 

In the Middle Eastside Bypass, if the vegetation approaches the high roughness 
values, the water surface increases more than 2.5 ft upstream of El Nido Road. If 
the Middle Eastside Bypass levee along the North side is setback according to the 
NMWR alignment, then the water surface at the design flow is increased less than 
0.5 ft even for the high roughness case except for upstream of El Nido Road, 
where there is no levee setback. 

In the Mariposa Bypass, the high roughness increases the water surface elevations 
for the design flow by less than 1 ft because the Alternative 2 design calls for the 
removal of the grade control structure on the downstream end of the reach. If 
there is a setback of the Mariposa Bypass levee, then the water surface elevation 
under the high roughness is less than the current condition.  

 

Figure 7-8. Comparison between current maximum channel depth and maximum 
channel depth under Alternative 2 at 50 cfs in Middle Eastside and Mariposa 
Bypass. 
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Figure 7-9. Comparison between current WSE profile for Current Conditions and 
under Alternative 2 at 150 cfs in Middle Eastside and Mariposa Bypass. 

 

Figure 7-10. Comparison between current WSE profile for Current Conditions 
and under Alternative 2 at 4500 cfs in Middle Eastside Bypass. 
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Figure 7-11. Comparison between current average channel velocity and average 
channel velocity under Alternative 2 at 4500 cfs in Mariposa and Middle Eastside 
Bypass.
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Figure 7-12. Middle Eastside Bypass WSE estimated by SRH-2D for a flow of 16500 cfs under Current Conditions and Alternative 2 
Conditions with and without Levee Setbacks in Middle Eastside Bypass. 
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Figure 7-13. Mariposa Bypass WSE estimated by SRH-2D for a flow of 8500 cfs under Current Conditions and Alternative 2 
Conditions with and without Levee Setbacks in Mariposa Bypass. 
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Figure 7-14. Difference in WSE from SRH-2D current condition for a flow of 16500 cfs in Middle Eastside Bypass. 
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Figure 7-15. Difference in WSE from SRH-2D current condition for a flow of 8500 cfs in Mariposa Bypass.
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7.4 Alternative 2-LESB 
It is assumed that the future hydraulics in the Middle Eastside Bypass under 
Alternative 2 and Alternative 2-LESB are equivalent because the same grading 
plan and flow operations will be used in the Middle Eastside Bypass for both 
Alternative 2 and Alternative 2-LESB. Therefore, this section will focus on the 
hydraulic results in the Lower Eastside Bypass.  

Only a minor amount of channel grading is required in the Lower Eastside Bypass 
and only in the upper section of the reach. The water surface elevations within the 
cross sections throughout the Lower Eastside Bypass are shown in Figure 7-16. 
Restoration flows will generally be below 3650 cfs and will be entirely contained 
within the incised channel. The base flow (approximately 50 cfs) will generally be 
more than 10 ft below the floodplain elevation. Flood flows above 4500 cfs just 
barely inundate the floodplain, but these will likely be infrequent. Because of 
these factors, the floodplain in the Lower Eastside Bypass is unlikely to support a 
dense riparian corridor and the floodplain will more likely be characterized by 
“Scattered Trees and Light Brush”, which is assumed to have a roughness of 
0.065. Currently, the floodplain of the Lower Bypass is almost entirely devoid of 
woody vegetation outside of the incised channel. The lack of woody vegetation is 
likely due to the low elevation of base flows relative to the floodplain and because 
most of the Lower Eastside Bypass appears to be heavily grazed by cows.  

7.4.1 Restoration Flow Analysis 
The computed maximum channel depths at the low flows of 150 and 475 cfs is 
given in Figure 7-17. The maximum channel depths at a flow of 150 cfs vary 
between less than 0.5 ft to near 5 ft. There are sections in the Lower Eastside that 
will act as control points at low flow that spread out the low flows and create 
shallow areas.  

The channel velocity at higher flows of 1200 and 4500 cfs is given in Figure 7-18. 
The velocity in the Lower Eastside Bypass is typically higher than in the Middle 
Eastside because the channel is more incised and the incised channel contains a 
greater portion of the flow.  

In the upper section of the Lower Eastside Bypass, the velocities are typically 
between 2 to 3 ft/s at a flow of 4500 cfs. However, in the section between River 
Station 22000 and about 30000 (just upstream of Howard Road Bridge to about 2 
miles upstream of the bridge), the velocities increase because the bed slope of the 
Eastside Bypass is highest in this section. The velocity increases to between 3 and 
4 ft/s in this area at a flow of 4500 cfs. This is considered to be substantially 
higher than in other parts of the San Joaquin River, where the velocities are 
typically less than 3 ft/s at a flow of 4500 cfs. 

7.4.2 Flood Capacity Analysis 
The designed flood capacity of the Lower Eastside Bypass increases from 12,000 
cfs downstream of the control structure to 13,500 cfs downstream of Owens 
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Creek, to 18,500 cfs downstream of Bear Creek. The computed water surface 
elevation at the design flow is shown in Figure 7-19 for the current condition 
roughness condition and with a medium roughness assumption and with a high 
roughness assumption. The results from HEC-RAS under current conditions are 
also shown for comparison purposes.  

Under the medium roughness assumption, the water surface increases 
approximately 1.25 ft at the design flow and under the high roughness 
assumption, the water surface increases approximately 2.5 ft (Figure 7-20). As 
mentioned in the previous section, a medium roughness assumption is believed to 
be most appropriate for the Lower Eastside Bypass under Alternative 2-LESB 
conditions. 
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Figure 7-16. Cross section and water surface elevations in the Lower Eastside Bypass. 



  

7-20 
 

  

 

Figure 7-17. Maximum channel depth in Lower Eastside Bypass under Alternative 2 – LESB for a flow of 475 and 150 cfs. 
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