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Figure 8-34  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 3 

 

 

Figure 8-35  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 4 
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Figure 8-36  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 5 

 

 

Figure 8-37  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 6 
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Figure 8-38  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 7 

 

Figure 8-39  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 8 



ERDC/LAB TR-0X-X 141 

 

 

 

Figure 8-40  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 9 

 

Figure 8-41  Incremental bed displacement for Option 1 with widened and raised weir (4.9 m) 
100-year series Event 10 
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Figure 8-42  Cumulative bed displacement for Option 2 for 100-year series – hour 14.5 

 

Figure 8-43  Cumulative bed displacement for Option 2 for 100-year series – hour 41.5 
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Figure 8-44  Cumulative bed displacement for Option 2 for 100-year series – hour 65 

 

Figure 8-45  Cumulative bed displacement for Option 2 for 100-year series – hour 95 
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Figure 8-46  Cumulative bed displacement for Option 2 for 100-year series – hour 119 

 

Figure 8-47  Cumulative bed displacement for Option 2 for 100-year series – hour 155 
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Figure 8-48 Cumulative bed displacement for Option 2 for 100-year series – hour 180  

 

Figure 8-49  Cumulative bed displacement for Option 2 for 100-year series – hour 203 
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Figure 8-50  Cumulative bed displacement for Option 2 for 100-year series – hour 235 

 

Figure 8-51  Cumulative bed displacement for Option 2 for 100-year series – hour 250  
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Figure 8-52  Incremental bed displacement for Option 2 for 100-year series Event 1 

 

Figure 8-53  Incremental bed displacement for Option 2 for 100-year series Event 2 
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Figure 8-54  Incremental bed displacement for Option 2 for 100-year series Event 3 

 

Figure 8-55  Incremental bed displacement for Option 2 for 100-year series Event 4 
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Figure 8-56  Incremental bed displacement for Option 2 for 100-year series Event 5 

 

Figure 8-57  Incremental bed displacement for Option 2 for 100-year series Event 6  
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Figure 8-58  Incremental bed displacement for Option 2 for 100-year series Event 7 

 

Figure 8-59  Incremental bed displacement for Option 2 for 100-year series Event 8 
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Figure 8-60  Incremental bed displacement for Option 2 for 100-year series Event 9 

 

Figure 8-61  Incremental bed displacement for Option 2 for 100-year series Event 10 
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Figure 8-62  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 14.5 

 

Figure 8-63 Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 41.5  
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Figure 8-64  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 65 

 

Figure 8-65  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 95 
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Figure 8-66  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 119 

 

Figure 8-67  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 155 
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Figure 8-68  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 180 

 

Figure 8-69  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 203 
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Figure 8-70  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 235 

 

Figure 8-71  Cumulative bed displacement for Option 2 with extended brackish marsh dike 
100-year series – hour 250 
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Figure 8-72  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 1 

 

Figure 8-73  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 2 
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Figure 8-74  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 3 

 

Figure 8-75  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 4 



ERDC/LAB TR-0X-X 159 

 

 

Figure 8-76  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 5 

 

Figure 8-77  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 6 
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Figure 8-78  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 7 

 

Figure 8-79  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 8 
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Figure 8-80  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 9 

 

Figure 8-81  Incremental bed displacement for Option 2 with extended brackish marsh dike 
100-year series Event 10 
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Figure 8-82  Cumulative bed displacement for Option 4 for 100-year series – hour 14.5 

 

 

Figure 8-83  Cumulative bed displacement for Option 4 for 100-year series – hour 41.5 
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Figure 8-84  Cumulative bed displacement for Option 4 for 100-year series – hour 65 

 

 

Figure 8-85  Cumulative bed displacement for Option 4 for 100-year series – hour 95 
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Figure 8-86  Cumulative bed displacement for Option 4 for 100-year series – hour 119 

 

 

Figure 8-87  Cumulative bed displacement for Option 4 for 100-year series – hour 155 
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Figure 8-88 Cumulative bed displacement for Option 4 for 100-year series – hour 180 

  

 

Figure 8-89  Cumulative bed displacement for Option 4 for 100-year series – hour 203 
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Figure 8-90  Cumulative bed displacement for Option 4 for 100-year series – hour 235 

 

 

Figure 8-91  Cumulative bed displacement for Option 4 for 100-year series – hour 250 
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Figure 8-92  Incremental bed displacement for Option 4 for 100-year series Event 1 

 

Figure 8-93  Incremental bed displacement for Option 4 for 100-year series Event 2 
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Figure 8-94  Incremental bed displacement for Option 4 for 100-year series Event 3 

 

 

Figure 8-95  Incremental bed displacement for Option 4 for 100-year series Event 4 
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Figure 8-96  Incremental bed displacement for Option 4 for 100-year series Event 5 

 

 

Figure 8-97  Incremental bed displacement for Option 4 for 100-year series Event 6 

 



ERDC/LAB TR-0X-X 170 

 

 

Figure 8-98  Incremental bed displacement for Option 4 for 100-year series Event 7 

 

 

Figure 8-99  Incremental bed displacement for Option 4 for 100-year series Event 8 
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Figure 8-100  Incremental bed displacement for Option 4 for 100-year series Event 9 

 

 

Figure 8-101  Incremental bed displacement for Option 4 for 100-year series Event 10 
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Figure 8-102  Cumulative bed displacement for Option 5 for 100-year series – hour 14.5 

 

Figure 8-103  Cumulative bed displacement for Option 5 for 100-year series – hour 41.5 
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Figure 8-104  Cumulative bed displacement for Option 5 for 100-year series – hour 65 

 

Figure 8-105  Cumulative bed displacement for Option 5 for 100-year series – hour 95 
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Figure 8-106  Cumulative bed displacement for Option 5 for 100-year series – hour 119 

 

Figure 8-107  Cumulative bed displacement for Option 5 for 100-year series – hour 155 
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 Figure 8-108  Cumulative bed displacement for Option 5 for 100-year series – hour 180 

 

Figure 8-109  Cumulative bed displacement for Option 5 for 100-year series – hour 203 
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Figure 8-110  Cumulative bed displacement for Option 5 for 100-year series – hour 235 

 

Figure 8-111  Cumulative bed displacement for Option 5 for 100-year series – hour 250 
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Figure 8-112  Incremental bed displacement for Option 5 for 100-year series Event 1 

 

Figure 8-113  Incremental bed displacement for Option 5 for 100-year series Event 2 
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Figure 8-114  Incremental bed displacement for Option 5 for 100-year series Event 3 

 

Figure 8-115  Incremental bed displacement for Option 5 for 100-year series Event 4 
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Figure 8-116  Incremental bed displacement for Option 5 for 100-year series Event 5 

 

Figure 8-117  Incremental bed displacement for Option 5 for 100-year series Event 6 



ERDC/LAB TR-0X-X 180 

 

 

Figure 8-118  Incremental bed displacement for Option 5 for 100-year series Event 7 

 

Figure 8-119  Incremental bed displacement for Option 5 for 100-year series Event 8 
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Figure 8-120  Incremental bed displacement for Option 5 for 100-year series Event 9 

 

Figure 8-121  Incremental bed displacement for Option 5 for 100-year series Event 10 
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Figure 8-122  Existing conditions initial and final bathymetry for 100-year flood series 

 

Figure 8-123 Option 1 with widened and raised brackish marsh weir initial and final 
bathymetry for 100-year flood series 
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Figure 8-124  Option 2 initial and final bathymetry for 100-year flood series 

 

Figure 8-125  Option 2 with extended brackish marsh dike initial and final bathymetry for 
100-year flood series 
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Figure 8-126  Option 4 initial and final bathymetry for 100-year flood series 

 

Figure 8-127  Option 5 initial and final bathymetry for 100-year flood series 
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Figure 8-128  Comparison of sediment supply for the 100-year series simulations 
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Figure 8-129  Time series of sediment delivery accumulation to Jimmy Durante Bridge during 
the 100-year series simulations 
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Figure 8-130  Bed displacement for individual flood events for existing conditions 
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Figure 8-131  Bed displacement for individual flood events for Option 1 with a widened and 
raised (4.9 m) brackish marsh weir 

 



ERDC/LAB TR-0X-X 189 

 

 

Figure 8-132  Bed displacement for individual flood events for Option 2 
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Figure 8-133  Bed displacement for individual flood events for Option 2 with extended dike 
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Figure 8-134  Bed displacement for individual flood events for Option 4  
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Figure 8-135  Bed displacement for individual flood events for Option 5 
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Figure 8-136  Comparison of sediment delivery to El Camino Real Bridge for the second 
phase screening options for the specific flood events and the 100-year series 
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Figure 8-137  Comparison of sediment delivery to Interstate 5 Bridge for the second phase 
screening options for the specific flood events and the 100-year series 
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Figure 8-138  Comparison of sediment delivery to Jimmy Durante Bridge for the second phase 
screening options for the specific flood events and the 100-year series 
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Figure 8-139  Difference in sediment delivery: Interstate 5 – El Camino Real 
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Figure 8-140  Difference in sediment delivery: Jimmy Durante Bridge - Interstate 5  
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Figure 8-141  Difference in sediment delivery: Jimmy Durante Bridge – El Camino Real 
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Figure 8-142  Effects of Option 1 with widened and raised weir on peak flood level profiles 
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Figure 8-143  Effects of Option 2 on peak flood level profiles 
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Figure 8-144  Effects of Option 2 with extended dike on peak flood level profiles 
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Figure 8-145  Effects of Option 4 on peak flood level profiles 
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Figure 8-146  Effects of Option 5 on peak flood level profiles 
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9 Final Production 

The final production testing was performed on the existing conditions and 
three revised alternatives that included adjustments to the structural com-
ponents and regrading in the vicinity of the utility corridor.  These alterna-
tives were evaluated in detail for all of the single event return period simu-
lations and for the 100-year series simulation.  The analysis of these 
alternatives included indicators of potential erosion areas requiring ar-
moring. 

Presentation of Alternatives 

The existing conditions bathymetry is shown in Figure 9-1.  The color con-
tour range is from -1 m NGVD (dark blue) to +4 m (deep red).  The exist-
ing Edison dike is treated in the model as an infinitely high barrier that 
can never be overtopped, which is reasonable for the magnitude of the 
events tested for this project.  The Edison weir is explicitly modeled with a 
crest elevation of +4.21 m (13.8 ft NGVD).  The area south of the river 
where the proposed wetland W-19 is to be constructed has an existing ele-
vation of approximately 3 m (10 ft NGVD).  

The bathymetries for Alternatives A, B and C are presented in Figure 9-2 
through Figure 9-4, using the same contour range as shown in Figure 9-1.  
Alternatives A and C include dikes (engineered earth mounds), which also 
are assumed to never overtop.  This is a standard approach in numerical 
modeling, to treat the dikes as infinitely high.  The peak elevations of the 
water surface from the model simulations can then be used as design crite-
ria for the actual dike design.  Both Alternative A and C have no dike along 
the eastern end of the wetland, which allows for weir flow to cross the util-
ity corridor and into the wetland at extreme water levels (greater than 4 
m), generally equal to or above a 50-year event.  Alternative B does not 
have a dike, but rather a berm that is intended to over top for extreme 
events.  The elevation of the berm along the north side of the wetland is 
approximately 3 m NGVD. 

The top elevation of the berm is based on calculations of the 100-year 
floodwaters. The water surface elevation increases as one goes upstream; 
therefore, a slightly higher berm is necessary to provide the same level of 
protection further upstream in the brackish marsh area. The 22-foot berm 
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at this location as described under Berm Protection is the necessary height 
required to provide adequate protection between brackish marsh habitats 
and the San Dieguito River channel to protect the wetlands from damage 
during high water volume events and to maintain sand movement. 

The salt water marshes for Alternatives A and B are essentially the same 
extent and configuration, with the primary difference being dikes versus 
berms.  The salt water marsh for Alternative C is separated into two 
marshes, north of the dike along the river and south of the dike with a weir 
section on the eastern end. 

All three alternatives include a freshwater marsh on the south side of the 
river just west of the El Camino Real Bridge.   Alternatives A and C have a 
dike separating the freshwater wetland from the river, attached to the El 
Camino Real Bridge abutment at the eastern end and with a tidal exchange 
access channel with an invert elevation of +0.3 m (+1 ft).   

Incorporation of Armoring into Alternatives 

Armoring in AdH is accomplished by setting a zero thickness to the model 
bed sediments, essentially making it a non-erodible surface.  This was 
specified in the model by defining certain material types as non-erodible.  
The initial armoring of the model was specified only in the locations where 
there is current armoring in place.  These locations were primarily at 
bridge abutments.  In addition, the channel cross section at El Camino 
Real Bridge has an armored layer covered by sediment deposits.  The 
thickness of the deposits was specified over the armor apron there. 

Earlier simulations showed that the model eroded significantly across the 
utility corridor and the river crossing location for the buried pipelines, 
such that the pipes would be directly exposed to currents.  The final phase 
of model simulations presented herein made the assumption that such 
erosion would not be permitted and consequently, the utility corridor and 
the river crossing were armored in the model. 

Armoring in the model for each of the tested alternatives is shown in Fig-
ure 9-5.  The full length of the utility corridor was armored across the full 
width of the model domain.  There is also localized armoring at the Inter-
state 5 bridge and the El Camino Real Bridge.  Local reaches of the Edison 
dike are also armored based on the as-built dike design drawings. 
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The armoring west of the Interstate 5 bridge was the same for all alterna-
tives tested and is presented in Figure 9-6.  The armoring is generally lo-
cated at the bridge abutments. 

The philosophy used in the evaluation of additional armoring for the cur-
rent project features was to initially assume that no armoring is needed 
and if the model results indicate any problem areas then armoring can be 
sized form the model results.  That is why the utility corridor has been ar-
mored in these final simulations.  Note that the armoring of the utility cor-
ridor in Alternatives A and C (Figure 9-5) extends westward to cover the 
eastern end of the dike on the northern and eastern side of the wetland 
and the overflow weir.  The model results indicated that there is no need 
for significant armoring along the length of the dike. 

The berm along the north side of the wetland in Alternative B was also not 
armored.   The philosophy was that if the alternative were to prove benefi-
cial in all other regards then additional armoring based on model results 
could be considered. 

Sedimentation results 

The sediment transport model results are evaluated here in several ways.  
The pattern of erosion and deposition that occurs during a simulation is 
contoured over the horizontal domain of the model.  These patterns show 
river channel migration and bifurcations that may occur as a morphologi-
cal response.  The sediment supply that reaches the downstream end of 
the model is calculated as a check for impacts of the alternatives on poten-
tial supply to the coastal zone.   

Bed Displacement 

The bed displacement result from the AdH model is the cumulative net 
erosion and deposition over the duration of the simulation at every loca-
tion within the domain of the model.  The bed exchange within the numer-
ical model is a complex balance between the entrainment of sediment into 
suspension, settling sediment particles and spatial gradients of suspended 
sediment transport and bedload transport.  In addition, the sediment gran 
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size distribution at specific locations over the model changes as these pro-
cesses are accounted for each individual particle class.  Bed armoring can 
protect finer sediments deeper within the bed from further erosion. 

Existing 

The numerical model was simulated for the duration of each test in the 
testing program and the cumulative bed displacement was contoured for 
each alternative and event.  A positive bed displacement is deposition, 
while a negative displacement is erosion.  The contour interval for the ma-
jority of the comparison displacement patterns ranges from -4 meters 
(erosion) to + 2 meters (deposition). 

The results for the existing conditions bathymetry for the single event 10-, 
25-, 50 and 100-year simulations are presented in Figure 9-7 through Fig-
ure 9-10.  The morphological changes are confined to close to the original 
alignment of the river for the 10-year event.  The impacts expand laterally 
in the river cross section for the larger return period events as the inun-
dated extent of the cross-section spreads.   For the 100-year simulation the 
river alignment and channel bifurcation just below the utility corridor are 
evident. 

The model exhibits the classical response of morphology to secondary heli-
cal flows in river bends of deposition on the inside and erosion on the out-
side of the bend.  This pattern is shown in the results in the first river bend 
adjacent to the Edison weir.  Downstream from there the river bends in 
the opposite direction and the morphologic response appropriately 
switches to the opposite bank.  The AdH two-dimensional depth-averaged 
shallow water model was simulated solving for the stream-wise vorticity 
which takes the effects of the helical flow into account for the hydrody-
namics. 

Figure 9-11 presents the bed displacement results for the Existing Condi-
tions 100-year series simulation.  The magnitude of the morphologic re-
sponse is amplified and the river channel realignment is incised deeper.   
The erosion along the thalweg of the river channel is significant as the ero-
sion extends upstream of the El Camino Real Bridge, suggesting a head-
cutting response in the river. 
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The effects of a 1.5 ft sea level rise on the 100-year flood event simulation 
for Existing Conditions are shown in Figure 9-12.  The effects of a 5.5 ft sea 
level rise are shown in Figure 9-13.  The 1.5 ft SLR does not appear to have 
any significant effect within the project area.  However, the 5.5 ft SLR in-
creases the overall deposition, particularly on the flood plain.  In addition, 
the degree of erosion along the river channel is also decreased.    

Alternative A 

The results for Alternative A bathymetry for the single event 10-, 25-, 50 
and 100-year simulations are presented in Figure 9-14 through Figure 
9-17.  The progressive response for Alternative A with increasing flood 
level is very similar to the patterns seen in the existing conditions simula-
tions.   

The results for Alternative A for the 100-year series simulation are pre-
sented in Figure 9-18.  Compared to the existing conditions 100-year se-
ries simulation (Figure 9-11) the Alternative A response is generally very 
similar, but the channel bifurcation tendency is less for Alternative A.  

The effects of a 1.5 ft sea level rise on the 100-year flood event simulation 
for Alternative A are shown in Figure 9-19.  The effects of a 5.5 ft sea level 
rise are shown in Figure 9-20.  The sea level rise increases the sediment 
deposition in the eastern end of the W-19 wetland as the flow depth over 
the weir increases.  In addition, the complexity of the morphological varia-
bility is decreased in the vicinity of the utility corridor as the bifurcation 
effect is diminished with rising sea level. 

Alternative B 

The results for Alternative B bathymetry for the single event 10-, 25-, 50 
and 100-year simulations are presented in Figure 9-21 through Figure 
9-24  At the 10-year flood level Alternative B has generally less geomor-
phological impact compared to the existing (Figure 9-7).  There is less ero-
sion along the river channel and less deposition adjacent to the channel.   

The freshwater marsh experiences significant deposition at the 25-year 
flood level for Alternative B, as the flows overtop the berm.  The cross-over 
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of the bendway effects along the Edison dike is altered significantly at the 
25-year flood level in Alternative B compared to existing (Figure 9-8).  

At the 50-year flood level deposition in the freshwater marsh is dramatic 
and flows have overtopped the berm around the saltwater marsh and dep-
osition is evident within the salt marsh.  In addition, the channel realign-
ment along the Edison dike is more pronounced in Alternative B than ex-
isting (Figure 9-9).   

The 100-year flood event for Alternative B shows that a major diversion of 
flow and sediment occurred through the W-19 wetland.  There is signifi-
cant deposition within the W-19 wetland as well as the freshwater wetland.  
There is also increased deposition along rive flanks of the river channel in 
response to the reduced transport capacity with floe diverted through the 
wetland.   

The results for Alternative B for the 100-year series simulation are pre-
sented in Figure 9-25.  The 100-year flood series shows catastrophic depo-
sition within the W-19 wetland along with incising of a channel cut across 
the berm separating the wetland from the river. 

Alternative C 

The results for Alternative C bathymetry for the single event 10-, 25-, 50 
and 100-year simulations are presented in Figure 9-26 through Figure 
9-29.  At the 10-year flood level Alternative C has significantly less geo-
morphological impact compared to the existing (Figure 9-7).  There is less 
erosion along the river channel and less deposition adjacent to the channel 
downstream of the Edison weir.  Upstream of the Edison Weir Alternative 
C shows broader expanse of deposition compared to the existing simula-
tion. 

At the 25-year flood level Alternative C has begun to experience significant 
deposition in the upper end of the along-river salt marsh, which influences 
the degree of morphological change downstream form there compared to 
the existing (Figure 9-8).  There is also greater deposition along the flanks 
of the river channel upstream of the utility corridor at the 25-year flood 
level. 
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The deposition immediately downstream of the utility corridor and the up-
per end of the along-river salt marsh for Alternative C is dramatic at the 
50-year flood level.  The channel realignment north of the bird island is 
much farther to the south compared to the existing (Figure 9-9).  This shift 
to the south seems to have been influenced by the westernmost wetland 
channel of the along-river design configuration. 

Alternative C along-river wetland shows catastrophic deposition for the 
100-year flood event.  The river channel realignment along the Edison dike 
is farther to the south compared to the existing and there is a bifurcation 
in the vicinity of the downstream end of the along-river salt marsh, where 
a channel was cut across the narrow berm at the western end of the wet-
land.  Overall, the degree of deposition between Interstate 5 and El 
Camino Real Bridge is significantly greater for Alternative C compared 
with existing (Figure 9-10). 

The results for Alternative C for the 100-year series simulation are pre-
sented in Figure 9-30.  The 100-year flood series shows an amplification of 
the trends seen in the 100-year event for Alternative C.  However, the river 
channel realignment for Alternative C is now much more definitive, even 
more so than for existing for the 100-year series simulation (Figure 9-11). 

Sediment Supply 

A decrement in the sediment supply to the ocean has been identified as a 
significant potential impact from the wetland project.  Erosion of the 
shoreline adjacent to the river mouth has required significant measures to 
protect shoreline property.   The current modeling effort is focused on the 
performance of the wetland and its impacts on the local hydrodynamics 
and sediment transport.  Because all of the alternatives are upstream of 
the Interstate 5 Bridge, the influence of the coastal processes at the river 
mouth are assumed to have no impact on the sediment transport upstream 
of the Interstate 5 Bridge.  Therefore, the sediment delivery to Jimmy Du-
rante Bridge is used as an alias for the sediment delivery to the ocean.   
This is consistent with the analysis of Chang (2004).   The current AdH 
numerical modeling analysis does not include the littoral processes and 
therefore made no attempt to address sediment supply to the mouth of the 
river. 
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The sediment delivery for all sediment size classes simulated for each sim-
ulation for each alternative tested are presented in Figure 9-31 in thou-
sands of cubic yards. The results are also summarized in Table 9-1. 

The sediment delivery to the Jimmy Durante Bridge varies an order of 
magnitude between the 10-year flood event and the 100-year flood event.  
For the 100-year flood event at the current sea level and with 1.5 ft of SLR 
Alternative A shows an increase in sediment supply to Jimmy Durante 
Bridge.  Also, Alternative C showed an increase for the 100-year flood.  For 
all other simulations there were reductions in sediment supply.  Alterna-
tive A had a 7.6 percent reduction for the 100-year series simulation.  Al-
ternative B had a 25.9 percent reduction and Alternative C had a 10.2 per-
cent reduction in the sediment supply. 

The primary simulation of interest that was designed to reflect the long-
term sediment delivery is the 100-year series.  For that simulation the sed-
iment supply was broken down into each sediment class, as shown in Fig-
ure 9-32.  The results are also summarized in Table 9-2. 

Alternative A showed reductions in all size classes varying between no re-
ductions for very fine sand to a 9.6 percent reduction for very coarse sand.  
The overall reduction for Alternative A was 7.6 percent.  Alternative B had 
significant reductions for all size classes, from 18.7 percent for very fine 
sand to 28.6 percent reduction for fine sand, with an overall reduction of 
25.9 percent.  Alternative C had reductions for all size classes, from -3.6 
percent for very fine sand to 10.8 percent for medium sand. And an overall 
reduction in sediment supply of 10.7 percent. 

Sedimentation Volumes 

The results of all model simulations were analyzed to compute the total 
volume of erosion, deposition and net volume change in zones of sedimen-
tation throughout the system.  The zones of volumetric analysis for the ex-
isting conditions are presented in Figure 9-33.  The zones for Alternative A 
are presented in Figure 9-34.   A more detailed delineation of the zones in 
the brackish marsh are presented in Figure 9-35 for Alternative A.  The 
sedimentation volume zones for Alternatives B and C are presented in Fig-
ure 9-36 and Figure 9-37. 



ERDC/LAB TR-0X-X 212 

 

Results of the volumetric analysis for existing conditions with no armoring 
of the utility corridor are presented in Table 9-3 for the single flood event 
simulations.  Within each sedimentation zone the volumes of positive bed 
displacement (deposition, Vpos), negative displacement (erosion, Vneg) 
and the net volumetric change (Vnet) are presented. The table is organized 
into the reaches between the bridges; El Camino Real to Interstate 5 (ECR-
I5), Interstate 5 to Jimmy Durante Bridge (I5-JDB) and Jimmy Durante 
Bridge to the ocean (JDB-Ocean).   Within each reach wetland sub areas 
are delineated.  The river reach follows the main river channel, the South-
ern California Edison W4 marsh (SCE) is also summarized.  Each of the 
detailed zones are finally divided into the channel, the flanks of the chan-
nel and the overbank.  The total of those three zones is then reported for 
each wetland area.  

The results of the volumetric analysis for Alternative A with no armoring 
of the utility corridor for the single flood events are presented in Table 9-4.  
For Alternative A additional sub-areas are summarized for two areas of the 
brackish marsh (entrance and inner marsh) and the W19 wetland is sepa-
rated into an eastern and a western area (Figure 9-34 and Figure 9-35). 

The results for the existing conditions with armoring of the utility corridor 
for the single flood events are presented in Alternatives B and C volumetric 
analysis results are presented in Table 9-5.  The results for Alternatives a, 
B and C are presented in Table 9-6, Table 9-7 and Table 9-8, respectively 
for the cases with armoring of the utility corridor. 

A summary of the volumetric analysis for the 100-year series simulations 
for the existing conditions and Alternatives A, B and C with armoring of 
the utility corridor are summarized in Table 9-9. 

The summary of sedimentation between El Camino Real and Interstate 5 
for each single event and the 100-year series simulations is compared for 
the existing and each alternative graphically in Figure 9-38. 
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Maintenance of Entrance to Wetland 

For many of the simulations sediment deposits moved into the entrance to 
the W-19 wetland from the river.  These sediments where transport east-
ward into the wetland through a combination of backwater filling of the 
wetland as the flood levels rose in the river.  The only way to equilibrate 
the water levels early in the flood event is to flow from the river into the 
wetland.  Also, as the flood levels were receding tidal currents can also 
move additional water and sediment eastward into the wetland. 

To evaluate the degree of the problem the deposition patterns were in-
spected for each of the three alternatives for the range of flood events sim-
ulated. The comparisons are presented in Figure 9-39, Figure 9-40 and 
Figure 9-41 for Alternatives A, B and C, respectively.  The peak deposits for 
each alternative and flood event simulation are summarized in Table 9-10.   

The drop in the deposits for Alternative B at the 50-year flood event is due 
to the overtopping of the berm at that flood level which diverts sufficient 
flow through the wetland and then out the mouth of the wetland to keep 
the deposits to a minimum.  Figure 9-42 presents the progression of the 
morphological response for Alternative B, from which the effects of the di-
version of flow can be visualized. 

The local prism of deposits within the mouth of the wetland was integrated 
to obtain a volume of the 100-year series deposition that would be subject 
to maintenance dredging.  The volume was computed as a function of the 
threshold depth of deposits that would trigger the need for dredging.   
Those calculations are presented in Figure 9-43.  These volumes serve only 
as an indicator for the dredging need, since dredging would be a short-
term response rather than to the long-term sediment delivery for the 100-
year series.  The volume of sediments for Alternative B are about a third of 
the volumes for Alternative A.  For Alternative B that does little to mitigate 
for the massive volumes of deposition within the wetland itself.  The vol-
umes of deposition in the entrance for Alternative C are approximately 10 
percent less than those for Alternative A. 
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Hydrodynamic results 

Previous analysis of hydrodynamics within the system were performed by 
Chang (1998), and Chang (2004) and Dokken (2011).  Those studies used 
one-dimensional modeling techniques that required supplemental analysis 
of the exchange discharges with tidal storage off the main stem of the 
river.  The AdH model handles all tidal and unsteady storage over the 
model domain explicitly. 

Water Surface Elevation Profiles 

The effects of the wetland creation alternatives on flood levels is another 
primary criterion for acceptance.  The flood effects can best be evaluated 
by inspecting the longitudinal profiles of the maximum water surface ele-
vations between the existing conditions and the various propose alterna-
tives.  These comparisons are presented in Figure 9-44 through Figure 
9-47 for the 10-, 25-, 50-, and 100-year single flood events, respectively. 

The 10-year water surface elevation (Figure 9-44) profile shows that for all 
alternatives the flood levels are lower than the existing conditions 
throughout the model.  Within the reach of the project, between Interstate 
5 and El Camino Real Bridge Alternative C have the lowest water levels 
and Alternatives A and C are very close to one another which are between 
0.1to0.2 m lower than existing near the utility corridor. 

For the 25-year flood all alternatives are still lower than the existing condi-
tions throughout the water surface elevation profile (Figure 9-45).   The 
greatest differences among alternatives are located near the utility corri-
dor, with the Alternative A approximately 0.3 m lower than existing but 
0.2 m higher than Alternative B and 0.2 m higher than Alternative C. 

For the 50-year flood event (Figure 9-46) the differences between the Al-
ternatives and existing has expanded over a broader span of the longitudi-
nal profile up the river. Alternative A has the highest water level of the al-
ternatives over most of the system but is lower than the existing profile 
throughout. 

Alternative A for the 100-year event has a water surface profile that is very 
close to the existing but remains lower than the existing profile throughout 
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the model.  Alternative B and C are as much as 0.2 m and 0.5 m lower than 
the existing.  

The effects of sea level rise on the maximum water surface elevation pro-
file are presented in Figure 9-48 for existing and Alternative A, which were 
the only alternatives simulated with sea level rise.   The Alternative A wa-
ter level profile remains lower than the existing profile for both the 1.5-foot 
and the 5.5-foot sea level rises.  The higher the water level the closer the 
Alternative A profile is to the exiting profile. The upstream limit of the im-
pact of raising sea level for both the 1.5-foot rise and the 5.5-foot rise is ap-
proximately the El Camino Real Bridge, where no significant difference is 
seen.   For an even greater sea level rise the upstream limit would shift far-
ther upstream.    

The model simulations showed that for flood events there in considerable 
channel incising with scour along the river thalweg.  This erosion has a sig-
nificant impact on the water surface elevation profile.  The standard FEMA 
flood modeling which assumes a fixed bed will be relatively useless in pre-
dicting the actual flood levels during extreme events. 

Maximum Current Velocity  

The 100-year event maximum current velocity magnitudes have been con-
toured and compared between the alternatives.  The local velocities in the 
vicinity of the El Camino Real Bridge are presented in Figure 9-49.  The 
maximum current velocities at the El Camino Real Bridge are increased 
with all alternatives, but greatest for Alternative B.  Alternatives A and C 
are comparable for their slight increase in the maximum velocities.   The 
greater increase in velocities for Alternative B are due to the lowering of 
the maximum water surface elevation (Figure 9-49), and thereby the flow 
depth over the armored sill under the bridge. 

The local conditions in the vicinity of the Edison weir are presented in Fig-
ure 9-50.  The maximum velocities over the Edison weir were lowered for 
all alternatives compared to the existing.   Alternative A is closer to the ex-
isting, while alternative B has the lowest maximum velocities over the 
weir.  These velocity magnitudes are directly related to the lowering of the 
maximum water surface elevation in the river at the weir (Figure 9-47).    
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Contrary to the conditions at El Camino Real Bridge where the same dis-
charge must pass through the section, at the Edison weir the lowering of 
the water level reduces the head over the weir and thereby reducing the 
flow discharge over the weir, resulting in lower velocities. 

Conditions at the Interstate 5 Bridge for the 100-year flood event are 
shown in Figure 9-51.  The maximum velocities at the Interstate 5 Bridge 
are reduced for all alternatives.  There are no apparent critical velocity ar-
eas with the peak velocities confined to the middle of the cross section.  
The reduction in velocities at the section are related to the effects of the al-
ternatives on the timing of the movement of flood waters down the estu-
ary, with the alternatives storing flood waters within the wetland. 

Maximum velocities for the 100-year flood event near Jimmy Durante 
Bridge are presented in Figure 9-52.  The maximum velocities at Jimmy 
Durante Bridge are almost identical for all alternatives, including existing.  
Alternatives A and C have very slightly higher velocities at the armored 
area southeast of the southern bridge abutment.  All alternatives show 
high velocities at the eastern end of the northern bridge abutment. 

Areas needing protection 

Current velocities are only an indicator of the potential for adverse erosion 
at certain locations.  The most rigorous tool that we have for identification 
of potential erosion problems are the sediment transport erosion predic-
tions.  These results are evaluated below for specific areas that exhibit lo-
calized erosion near infrastructure. 

Modeling has shown certain areas of potential scour for both existing and 
with project conditions.  There were no new areas of scour with project 
that were not already present in the existing simulations.  There were 
some areas where the proposed project increased the scour for some 
events and some areas were the project reduced the scour.  Sediment scour 
is a threshold problem.  If the bed were armored for existing conditions in 
the locations of predicted scour there may not have been scour for the pro-
posed project at those locations.  Evaluation of incremental impacts 
should take this into account in any proposed slope protection design for 
the project. 
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El Camino Real Bridge 

The details of the erosion predicted in the vicinity of the El Camino Real 
Bridge for the 100-year series simulation are presented in Figure 9-53.  
There is significant erosion both east and west of the armored section at 
the bridge crossing for all alternatives, including the existing conditions.  
This erosion trend is associated with head cutting moving upstream for all 
alternatives.  The armoring under the El Camino Real Bridge could be in 
jeopardy of being undercut from either the upstream or downstream end.  
The current design of the armoring should be evaluated. 

The progressive erosion effects for the 10-, 25-, 50- and 100-year single 
flood events in the vicinity of the El Camino Real Bridge are presented in  
Figure 9-54 through Figure 9-57.  The localized erosion for the 10-year 
event is slightly greater and more localized for Alternatives A and C, while 
for existing and Alternative B the erosion is more distributed laterally in 
the area just downstream of the bridge.  This is influenced by the presence 
of the freshwater marsh dike for Alternatives A and C. 

For the 25-year event (Figure 9-55) the erosion patterns for Alternatives A 
and C are still similar, with the largest erosion on the north side of the 
river channel just downstream of the bridge.  The existing has the greatest 
erosion on the south side of the river just below the bridge.  Alternative B 
erosion has features of all of the other alternatives, with erosion peaks on 
both the north and south side of the river. 

At the 50-year flood level the erosion features in the vicinity of the El 
Camino Real Bridge have begun to consolidate along the river channel.  All 
alternatives have the maximum erosion emanating from the downstream 
side of the southern abutment.  The greatest erosion is for the Alternative 
C and the least erosion for Alternative A, which is slightly greater than the 
existing erosion. 

For the 100-year flood event (Figure 9-57) the patterns seen in the 50-year 
flood event are amplified.  Maximum erosion is still focused downstream 
of the southern bridge abutment.  Alternative A is still the alternative with 
the smallest erosion, although slightly greater than the existing condition.   
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Alternatives B and C both have significant erosion extending upstream 
form the bridge crossing. 

The erosion associated with a 100-year flood and a 1.5 ft sea level rise are 
presented in Figure 9-58.  The effects for a 5.5 ft sea level rise are shown in 
Figure 9-59.  The erosion at the El Camino Real Bridge for the 100-year 
flood event with a 1.5-foot sea level rise is reduced for both the existing 
and Alternative A compared with the results for no sea level rise (Figure 
9-57).  Alternative A still exhibits greater erosion adjacent the southern 
bridge abutment than for the existing.  

 For the 5.5 ft sea level rise and the 100-year flood event the existing condi-
tions shows an increase in erosion over that for the 1.5 ft sea level rise at 
the El Camino Real Bridge.   Alternative A, however, shows a slight de-
crease in the erosion, bringing the two into closer agreement. 

Utility Corridor and Edison Weir 

Details of the erosion predicted in the vicinity of the utility corridor and 
Edison Weir are presented in Figure 9-60 for the 100-year series simula-
tion.  The morphological response in the vicinity of the utility corridor is 
very complex.  There are several features that are present in all alterna-
tives and some features unique to specific alternatives.  The existing condi-
tion shows a significant bifurcation just downstream of the utility corridor.  
The main river channel has migrated northward and eroded behind   the 
extended bank armoring that had no protection behind it.  There is also 
erosion upstream of the utility corridor.   The erosion patterns for Alterna-
tive A are very similar to existing, but with greater channel shifting to the 
southern path of the bifurcation.  The erosion behind the bank armoring is 
present but of lesser severity than the existing.  The strength of the bifur-
cation downstream of the utility corridor is less for Alternative B due to 
the diversion of flow into the W-19 wetland through the incised channel 
southward.  The erosion patterns for Alternative C exhibits the northward 
channel migration, bifurcation and erosion behind the bank armoring. 

The erosion for the 10-, 25-, 50- and 100-year flood events are presented 
in Figure 9-61 through Figure 9-64 for the vicinity of the utility corridor 
and Edison Weir.  The progression of erosion response in the vicinity of 
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the utility corridor with increasing river discharge is similar until the flows 
expand into the flood plain.  For the 20-year event erosion is limited to 
very near the river thalweg.  For the 25-year event the existing conditions 
exhibits greater erosion than any alternative. 

Alternative C for the 50-year flood gets some relief from local erosion 
through the conveyance of flow through the along-river wetland.   Alterna-
tive B also exhibits some reduction in erosion along the main river chan-
nel, while Alternative A behaves very similar to the existing. 

At the 100-year flood event level the general patterns are similar between 
alternatives.  Each shows erosion along the north shore of the river chan-
nel as it migrates northward and the incising of another flow path to the 
south.  The complexity of the differences between alternatives is much less 
for the 100-year event than for the 100-year series, which accumulates the 
impacts from each individual event in the series without resetting the ba-
thymetry prior to each event. 

The erosion associated with 1.5 ft and 5.5ft of sea level rise are shown in 
Figure 9-65 and Figure 9-66, respectively.  It is interesting that the erosion 
response in the vicinity of the utility corridor to sea level rise exhibits two 
conflicting processes.  With the 1.5 ft sea level rise the degree of incising of 
the bifurcation channel to the south increases, particularly for Alternative 
A. However, with the 5.5 ft sea level rise the conveyance down the main 
river channel is sufficient that no bifurcation pressure exists. 

Interstate 5 Bridge 

Figure 9-67 presents the erosion associated with the 100-year series simu-
lation near the Interstate 5 Bridge.   The 10-, 25-, 50- and 100-year erosion 
patterns near the Interstate 5 Bridge are presented in Figure 9-68 through 
Figure 9-71.  The effects of sea level rise are shown in Figure 9-72 and Fig-
ure 9-73 for the 100-year flood event near the Interstate 5 Bridge. 

The erosion patterns at the Interstate 5 Bridge are very similar for all alter-
natives for all alternatives for all testing.  Alternative A is closest to the ex-
isting for most of the flood events and the 100-year series simulation.   
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Both the existing and Alternative A show reduced erosion at the Interstate 
5 Bridge with progressive sea level rise. 

Jimmy Durante Bridge 

Details of the erosion predicted in the vicinity of the Jimmy Durante 
Bridge are presented in Figure 9-74 for the 100-year series simulation.  All 
alternatives are exhibiting the same erosion patterns.  Of particular inter-
est are the evidence of erosion behind the bank protection on both the 
north and south shores upstream of the bridge. 

The erosion for the 10-, 25-, 50- and 100-year flood events are presented 
in Figure 9-75 through Figure 9-78 for the vicinity of the utility corridor 
and Edison Weir.  At the 10- and 25-year flood levels the erosion is aligned 
the same for all alternatives along the thalweg of the current river channel.  
At the 50-year flood level the design alternatives are showing erosion to 
the north as a cut-off channel is emerging.  At the 100-year flood level all 
alternatives show the cut-off channel.  At lower flood levels the flow is con-
fined to the main channel and the secondary current effects of erosion on 
the outside of a bend are significant.  At higher flood levels the entire sys-
tem is inundated and formation of the cut-off channel results based on an 
advantageous hydraulic gradient 

The erosion associated with 1.5 ft and 5.5ft of sea level rise are shown in 
Figure 9-79 and Figure 9-80, respectively.  At the 1.5 ft sea level rise there 
is little difference in the existing and Alternative A or with the results with-
out sea level rise.  At the 5.5 ft sea level rise both the existing and Alterna-
tive A show reduced erosion 

River Mouth 

Erosion in the lower end of the river near the mouth are shown in Figure 
9-81 for the 100-year series simulation for each of the alternatives.  Ero-
sion for the 10-, 25-, 50- and 100-year flood events are presented in Figure 
9-82 through Figure 9-85, respectively.  The effects of sea level rise s of 1.5 
ft and 5.5 ft are presented in Figure 9-86 and Figure 9-87, respectively.  
The behavior in the lower end of the system is essentially the same for all 
alternatives. 
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The infrastructure and embankments in the river mouth are much more 
exposed to erosion during riverine flooding compared to tidal flows.   Peak 
spring tidal flows are locally maximum at around 5 feet per second in the 
inlet.  The peak flood velocities for a 100-year flood event are on the order 
of 18 feet per second based on the ERDC model simulations (see Figure 
9-88). 

The effects of the project in the inlet on velocities and erosion are strongly 
coupled, since erosion is a response to the velocities.   Because of the ex-
treme erosion (on the order of 4 m) in the inlet channel, the primary con-
trol on conditions there is the peak discharge passing through the inlet 
mouth.  The magnitude of the river discharges produces velocities in the 
inlet mouth at least three times greater than the peak tidal currents, which 
leads to sediment transport potential an order of magnitude greater.   The 
erosion potential for river floods tends to make the incised morphology of 
the inlet channel independent of the initial inlet condition.  Local tempo-
rary geometry changes (sand traps) that are constructed for dry season 
sediment management are essentially blown out to sea by the flood event 
flows.  Consequently, there is little impact of the project on the impacts on 
local infrastructure and bank line stability for the project design compared 
to the existing conditions. 

Effects of W-19 on SCE wetlands 

Physical flood, sedimentation and scour impacts were evaluated and ana-
lyzed in detail for this project.  Particular attention was given to impacts 
on the existing SCE wetland functionality.  The project modeling shows 
that the W-19 project is not expected to cause additional damage or im-
pacts for the SCE restoration areas. All modeling compared existing condi-
tions against the conditions after implementation of the W-19 project or 
Alternative.  

The functionality of the SCE wetlands on the northern side of the river has 
been shown by the current analysis to be essentially unaffected by the con-
struction of the W-19 wetlands on the southern side of the river.  The con-
trols on the conditions within the SCE wetlands during flood events are 
the relative water surface elevations at the upstream weir and at the mouth 
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of the wetlands at the western end of the dike.  The W-19 wetlands are de-
signed to keep the water surface elevation profile at or below the existing 
profiles.  There is no additional flooding of the SCE wetlands with con-
struction of the W-19 wetlands (see Figure 9-44 through Figure 9-48). 

By accomplishing that the flow of water and sediment over the SCE weir is 
not increased.  Consequently, no additional sedimentation was observed 
within the SCE wetlands, nor were any scour conditions observed.  There 
was sediment deposition at the mouth of the SCE wetlands for each of the 
alternatives, but that was also observed in the existing conditions simula-
tions.  For all W-19 alternatives for all flood events tested the deposition at 
the mouth of the SCE wetlands was reduced.  For the 100-year series sim-
ulations the maintenance volumes were reduced by 38 percent, 15 percent 
and 5 percent for alternatives A, B and C, respectively (see Table 9-9). 

The proposed project would not create additional maintenance needs for 
the existing features within the lagoon complex.  Comparison of sediment 
displacement under existing conditions and with the proposed project 
shows the proposed project does not create additional maintenance needs 
downstream for SCE wetlands.  The bed displacement during storm 
events, under both existing conditions and the proposed project, show 
similar patterns within the W4/W16 and W5/W10 wetlands.   

Periodic maintenance of the entrance to W4 will be required under exist-
ing conditions, based on the modeling herein.  The preferred project (Al-
ternative A) actually shows a general reduction in the estimated mainte-
nance volumes, with or without having the utility corridor armored.  
Figure 9-89 presents the volumes of deposition in W4 for each of the 
model event simulations.  The model predicted that for every simulation, 
except for the 25-year flood event with the utility corridor armored, the 
preferred project would reduce the deposition in W4, the majority of 
which occurs in the mouth of W4 close to the river (see Figure 9-14 
through Figure 9-18). 

In both existing conditions and after implementation of the proposed pro-
ject, the simulations show that the river channel shifts to flow through the 
W5/W10 wetlands with major storm events.  Comparing the 25-year storm 
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event with bed displacement for existing conditions to the proposed pro-
ject, the modeling indicates that the proposed project may provide some 
protection to the W5/W10 wetlands.  W5/W10 will be severely impacted 
by larger storm events with or without W-19.  Thus, additional mainte-
nance related to the SCE wetlands is not anticipated because no increased 
sedimentation is expected to occur with implementation of the proposed 
project.  No significant impacts were identified under the proposed project 
since the existing condition would not be worsened with implementation 
of the proposed project. 

In summary, the impacts of the W-19 wetland project (on the SCE wet-
lands for flooding/sedimentation based on all of the numerical modeling 
simulations (10-yr, 25-yr, 50-yr, 100-yr, and 100-yr series) are: 

1. No significant change in the water surface elevation, velocity, sedi-
mentation/scour impacts on SCE wetlands. 

2. Under existing and with W-19 project, modeling shows deposition 
of sediment at the inlet to W4/W16 after 25-yr or greater storm 
events. 

3. Modeling shows the river channel shifted south through W5/W10 
with a 25-yr or greater storm event under existing and with a 50-yr 
or greater event with the proposed project 

4. Modeling shows possible scouring of the SCE berm upstream of the 
weir where the RSP ends under both existing conditions and with 
the proposed project starting with the 50-yr event. 

The impacts of the proposed project on the sedimentation environment in 
the mouth of the tidal inlet were not addressed in this study because of the 
lack of a coastal wave model in the current study.  In addition, the stability 
of the inlet is assumed to be a dry-season problem, which was not the fo-
cus of this study. 
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San Dieguito Lagoon state marine conservation area 

The San Dieguito Lagoon state marine conservation area (SMCA) is lo-
cated west of Interstate 5 and south of the San Dieguito River.  The area 
experienced essentially no deposition during any of the numerical flood 
events for any of the proposed alternatives and the existing conditions. 

Summary of Final Screening 

The final three alternatives tested lead to the consensus that Alternative A was 

the preferred alternative. 
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Table 9-1  Sediment Delivery to Jimmy Durante Bridge (1000s cubic yards) 

Event 

Existing Alt A Alt B Alt C 

K CY K CY 
% 

Change 
K CY 

% 
Change 

K CY 
% 

Change 

10 year 25.0 23.2 -7.2 20.0 -20.0 22.4 -10.4 

25 year 142.2 126.9 -10.8 101.0 -29.0 121.8 -14.3 

50 year 320.7 312.0 -2.7 257.8 -19.6 297.5 -7.2 

100 year 407.3 432.9 +6.3 369.9 -9.2 420.4 +3.2 

100 year - 
SL1 

427.0 448.4 +5.0 * * * * 

100 year - 
SL2 

303.4 300.8 -0.9 * * * * 

100-year 
Series 

990.1 915.0 -7.6 733.9 -25.9 889.1 -10.2 
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Table 9-2  Sediment delivery (1000s cubic yards) to Jimmy Durante Bridge for the 100-year 
series simulation by size class  

Size Class 

Alternative 

Exist-
ing Alt A Alt B Alt C 

K CY K CY 
% 
Change 

K CY 
% 
Change 

K CY 
% 
Change 

Very Fine 
Sand 
(VFS) 

16.6 16.6 0.0 13.5 -18.7 16.0 -3.6 

Fine Sand 
(FS) 

189.7 182.5 -3.8 135.5 -28.6 171.4 -9.6 

Medium 
Sand (MS) 

639.0 584.9 -8.5 473.0 -26.0 570.1 -10.8 

Coarse 
Sand (CS) 

136.6 123.5 -9.5 105.6 -22.7 124.2 -9.1 

Very 
Coarse 
Sand 
(VCS) 

8.2 7.4 -9.6 6.3 -23.2 7.5 -8.5 

Total 990.1 915.0 -7.6 733.9 -25.9 889.1 -10.2 
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Table 9-3  Volumes of bed displacement for existing conditions with no armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 

Channel 30,375 -26,245 4,130 67,304 -45,345 21,959 82,977 -51,386 31,592 117,703 -48,344 69,358 

Flanks 18,477 -9,131 9,346 38,569 -58,594 -20,026 42,332 -88,079 -45,746 103,232 -107,720 -4,489 

Overbank 2,670 -1,651 1,018 28,295 -22,665 5,631 99,929 -65,555 34,374 212,361 -207,277 5,082 

total 51,521 -37,028 14,493 134,168 -126,604 7,564 225,239 -205,019 20,220 433,295 -363,342 69,952 

SCE  

Channel 981 0 981 1,467 -1 1,466 2,858 -1 2,857 3,370 -3 3,367 

Flanks 180 0 180 696 0 696 2,157 0 2,157 2,924 0 2,924 

Overbank 2 -1 1 59 0 59 250 -2 248 325 -155 170 

total 1,163 -1 1,162 2,222 -1 2,221 5,265 -3 5,262 6,619 -158 6,461 

I5 to JDB River 

Channel 10,288 -19,024 -8,737 26,800 -81,452 -54,653 39,242 -105,786 -66,545 51,550 -107,509 -55,959 

Flanks 1,438 -146 1,292 16,713 -11,893 4,820 29,686 -34,241 -4,553 69,263 -47,058 22,208 

Overbank 48 -8 41 2,775 -3,115 -340 12,843 -35,837 -22,995 44,307 -94,454 -50,148 

total 11,774 -19,178 -7,404 46,287 -96,460 -50,173 81,772 -175,864 -94,093 165,120 -249,021 -83,900 

JDB to 
Ocean 

River 

Channel 14,741 -57,566 -42,824 28,854 -122,373 -93,519 16,325 -171,998 -155,673 28,804 -187,239 -158,436 

Flanks 1,959 -911 1,048 7,524 -5,593 1,931 18,773 -21,658 -2,885 31,739 -54,886 -23,148 

Overbank 2 -20 -18 33 -16 18 2,229 -74 2,155 7,069 -7,200 -131 

total 16,702 -58,497 -41,795 36,411 -127,982 -91,570 37,327 -193,730 -156,403 67,611 -249,325 -181,715 
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Table 9-4  Volumes of bed displacement for Alternative A with no armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 
Channel 32,261 -25,924 6,337 44,879 -38,377 6,502 88,838 -51,689 37,149 99,062 -52,963 46,099 
Flanks 21,216 -14,363 6,852 31,809 -37,589 -5,779 74,787 -108,167 -33,380 92,047 -127,664 -35,617 
Overbank 9,759 -8,401 1,358 33,387 -16,363 17,024 108,423 -90,773 17,650 161,697 -142,595 19,103 
total 63,235 -48,688 14,547 110,075 -92,329 17,746 272,049 -250,630 21,418 352,807 -323,223 29,585 

SCE  

Channel 617 -1 616 1,535 -2 1,532 2,502 0 2,501 2,903 -5 2,898 
Flanks 75 0 75 916 0 916 1,705 0 1,705 2,008 0 2,008 
Overbank 1 -1 0 61 0 61 176 -1 174 172 -21 151 
total 692 -2 690 2,512 -3 2,510 4,382 -2 4,380 5,083 -26 5,057 

Brackish 
entrance 

Channel 131 -5 126 766 -27 739 1,977 -178 1,799 2,034 -197 1,837 
Flanks 198 -75 123 1,445 -42 1,403 4,333 -544 3,789 4,485 -521 3,964 
Overbank 502 -489 13 4,014 -418 3,596 15,920 -2,503 13,416 10,788 -3,497 7,291 
total 831 -569 262 6,226 -488 5,738 22,229 -3,225 19,004 17,307 -4,215 13,092 

Brackish 
Marsh 
inner 

Channel 2 0 1 12 -3 9 571 -7 563 2,510 -9 2,501 
Flanks 5 0 5 29 0 29 1,320 0 1,320 4,948 0 4,948 
Overbank 57 0 57 281 0 281 6,567 0 6,567 20,080 -25 20,055 
total 64 0 63 322 -3 319 8,458 -7 8,451 27,538 -34 27,504 

W19 
Wetland 
East  

Channel 1 0 1 24 0 24 678 0 678 5,331 0 5,331 
Flanks 0 0 0 20 0 20 3,630 0 3,630 23,270 -3 23,268 
Overbank 0 0 0 0 0 0 402 -4 398 1,432 -96 1,337 
total 2 0 2 44 0 44 4,710 -4 4,706 30,034 -98 29,935 

W19 
Wetland 
West  

Channel 178 -3 175 712 0 712 1,054 0 1,054 1,067 -8 1,059 
Flanks 68 -6 62 516 -9 507 613 -26 587 551 -165 386 
Overbank 0 0 0 9 0 9 13 -1 12 14 -29 -15 
total 246 -8 237 1,237 -9 1,228 1,679 -27 1,652 1,632 -202 1,430 
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Table 9-4 Volumes of bed displacement for Alternative A with no armoring of the utility corridor in cubic yards (concluded) 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

I5 to 
JDB River 

Channel 11,059 -22,643 -11,584 18,702 -79,972 -61,270 39,358 -121,512 -82,155 38,893 -125,322 -86,429 

Flanks 1,568 -166 1,402 11,416 -8,023 3,393 44,280 -36,282 7,999 53,308 -46,211 7,097 

Overbank 40 -20 20 2,110 -1,991 120 13,306 -53,167 -39,861 23,175 -96,011 -72,836 

total 12,668 -22,829 -10,162 32,228 -89,986 -57,758 96,944 -210,961 -114,017 115,376 -267,543 -152,168 

JDB to 
Ocean river 

Channel 1,412 -46,975 -45,563 4,531 -98,919 -94,388 9,888 -144,064 -134,176 10,793 -151,951 -141,158 

Flanks 1,788 -1,587 200 5,821 -6,830 -1,009 14,044 -34,939 -20,895 22,981 -57,139 -34,159 

Overbank 2 -51 -49 16 -55 -38 377 -178 199 3,537 -2,784 753 

total 3,202 -48,613 -45,411 10,368 -105,803 -95,436 24,309 -179,180 -154,871 37,310 -211,874 -174,564 

   



ERDC/LAB TR-0X-X 230 

 

 
Table 9-5  Volumes of bed displacement for existing conditions with armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 

Channel 33,375 -32,835 540 62,410 -50,126 12,284 79,369 -58,868 20,501 91,362 -51,911 39,451 

Flanks 20,335 -11,853 8,481 35,468 -58,226 -22,758 40,979 -90,494 -49,514 47,979 -112,114 -64,135 

Overbank 3,550 -2,597 952 25,534 -21,492 4,042 95,509 -67,900 27,609 138,940 -119,734 19,207 

total 57,259 -47,285 9,974 123,412 -129,845 -6,432 215,857 -217,262 -1,404 278,282 -283,759 -5,477 

SCE  

Channel 659 0 659 1,376 -3 1,373 2,853 -1 2,852 3,606 0 3,606 

Flanks 83 0 83 681 0 681 2,231 0 2,231 3,317 0 3,317 

Overbank 1 -1 0 62 0 62 268 -4 264 306 -14 292 

total 744 -2 742 2,120 -3 2,116 5,352 -5 5,347 7,229 -14 7,215 

I5 to JDB River 

Channel 11,436 -24,035 -12,600 25,660 -90,454 -64,796 36,080 -110,029 -73,952 41,466 -106,005 -64,540 

Flanks 1,441 -181 1,260 14,839 -11,702 3,137 26,107 -42,473 -16,366 35,476 -43,029 -7,552 

Overbank 48 -16 33 2,714 -2,653 61 13,008 -43,662 -30,654 20,601 -77,512 -56,913 

total 12,925 -24,232 -11,307 43,213 -104,809 -61,597 75,195 -196,164 -120,972 97,543 -226,547 -129,006 

JDB to 
Ocean River 

Channel 10,289 -64,144 -53,855 23,160 -127,791 -104,632 18,572 -173,178 -154,605 20,331 -186,570 -166,239 

Flanks 2,274 -1,061 1,213 6,877 -5,395 1,482 20,572 -25,030 -4,458 28,811 -36,356 -7,546 

Overbank 2 -33 -31 27 -30 -3 2,709 -195 2,514 5,318 -732 4,587 

total 12,566 -65,238 -52,672 30,064 -133,217 -103,153 41,853 -198,402 -156,549 54,460 -223,658 -169,198 
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Table 9-6  Volumes of bed displacement for Alternative A with armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 
Channel 28,549 -25,453 3,096 56,208 -40,412 15,796 95,405 -49,558 45,847 100,178 -51,074 49,104 
Flanks 18,859 -12,246 6,613 40,944 -50,987 -10,044 75,488 -109,204 -33,717 83,229 -121,030 -37,801 
Overbank 9,123 -7,183 1,940 39,143 -24,806 14,338 100,170 -93,720 6,452 119,226 -124,646 -5,420 
total 56,532 -44,882 11,649 136,295 -116,205 20,090 271,064 -252,482 18,582 302,633 -296,750 5,884 

SCE  

Channel 595 -2 592 1,266 -4 1,262 2,039 -5 2,034 2,854 -1 2,853 
Flanks 66 0 65 586 0 586 900 0 900 1,995 0 1,995 
Overbank 0 -1 0 40 0 39 147 -2 145 195 -21 174 
total 661 -3 658 1,891 -4 1,887 3,086 -7 3,079 5,043 -22 5,021 

Brackish 
entrance 

Channel 144 0 144 794 -26 767 1,915 -107 1,807 1,806 -89 1,717 
Flanks 195 -59 136 1,516 -112 1,404 4,201 -564 3,637 3,691 -437 3,255 
Overbank 461 -540 -79 4,741 -924 3,818 16,324 -2,668 13,656 7,874 -2,707 5,166 
total 801 -599 202 7,051 -1,062 5,989 22,440 -3,340 19,100 13,371 -3,234 10,138 

Brackish 
Marsh 
inner 

Channel 2 0 2 5 -2 4 423 -4 419 1,715 -4 1,711 
Flanks 3 0 3 17 0 17 1,034 0 1,034 3,527 0 3,527 
Overbank 47 0 47 276 0 276 6,028 -4 6,024 15,557 -6 15,552 
total 53 0 53 298 -2 296 7,485 -7 7,478 20,799 -10 20,790 

W19 
Wetland 
East  

Channel 1 0 1 9 0 9 400 0 400 2,725 0 2,725 
Flanks 18 -6 13 9 0 9 2,216 0 2,216 12,575 0 12,575 
Overbank 13 -28 -15 0 0 0 240 0 240 1,166 -40 1,125 
total 33 -34 -1 19 0 19 2,857 0 2,857 16,465 -41 16,424 

W19 
Wetland 
West  

Channel 166 -5 160 680 0 680 1,087 0 1,087 1,176 -2 1,174 
Flanks 61 -8 53 404 -16 388 550 -23 527 557 -46 511 
Overbank 0 0 0 7 0 7 12 -1 11 12 -16 -4 
total 226 -13 213 1,091 -16 1,075 1,649 -24 1,626 1,745 -64 1,681 

  



ERDC/LAB TR-0X-X 232 

 

Table 9-6  Volumes of bed displacement for Alternative A with armoring of the utility corridor in cubic yards (concluded)  

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

I5 to 
JDB River 

Channel 11,334 -23,737 -12,403 24,520 -89,408 -64,889 41,041 -122,220 -81,180 39,641 -120,387 -80,747

Flanks 1,654 -147 1,507 15,799 -9,325 6,474 45,611 -36,198 9,414 49,830 -42,708 7,124

Overbank 48 -22 26 2,516 -5,446 -2,930 13,750 -55,223 -41,474 22,397 -91,257 -68,861

total 13,036 -23,906 -10,870 42,835 -104,179 -61,344 100,402 -213,641 -113,240 111,867 -254,351 -142,483

JDB to 
Ocean river 

Channel 1,726 -47,362 -45,636 7,398 -99,143 -91,745 11,692 -140,139 -128,447 11,270 -148,792 -137,522

Flanks 1,932 -1,859 73 6,027 -11,321 -5,294 15,344 -36,215 -20,871 24,579 -51,711 -27,132

Overbank 3 -33 -30 26 -38 -12 461 -239 223 4,077 -1,945 2,132

total 3,661 -49,254 -45,593 13,452 -110,502 -97,051 27,497 -176,593 -149,096 39,925 -202,448 -162,523

 
 
  



ERDC/LAB TR-0X-X 233 

 

Table 9-7  Volumes of bed displacement for Alternative B with armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 
Channel 19,462 -21,043 -1,581 52,334 -43,951 8,383 77,314 -52,332 24,982 86,828 -63,170 23,658 
Flanks 13,506 -5,551 7,955 50,941 -49,281 1,660 74,884 -79,485 -4,601 101,902 -103,726 -1,823 
Overbank 7,485 -5,771 1,715 53,644 -30,171 23,473 105,827 -62,354 43,473 156,149 -119,334 36,815 
total 40,453 -32,364 8,089 156,919 -123,403 33,516 258,025 -194,171 63,854 344,879 -286,230 58,650 

SCE  

Channel 714 -1 713 1,096 -2 1,094 2,369 -2 2,367 3,376 -8 3,368 
Flanks 122 0 122 455 0 455 1,340 -1 1,340 1,756 -9 1,746 
Overbank 1 -1 0 25 -1 24 191 -6 186 226 -82 143 
total 837 -2 835 1,576 -2 1,573 3,901 -8 3,893 5,357 -99 5,258 

Brackish 
entrance 

Channel 75 0 75 430 -29 400 1,658 -168 1,490 2,469 -136 2,333 
Flanks 88 -48 40 583 -460 123 3,343 -483 2,860 5,466 -185 5,281 
Overbank 345 -422 -77 1,395 -3,077 -1,682 13,823 -1,523 12,300 17,680 -782 16,898 
total 509 -470 39 2,408 -3,567 -1,159 18,824 -2,174 16,650 25,616 -1,104 24,512 

Brackish 
Marsh 
inner 

Channel 21 0 21 703 -3 700 3,463 -12 3,451 4,857 -18 4,839 
Flanks 42 0 42 1,499 -14 1,485 7,074 0 7,074 9,920 0 9,920 
Overbank 355 -1 354 14,263 -200 14,063 33,289 -49 33,239 47,422 0 47,422 
total 419 -1 418 16,465 -218 16,248 43,826 -61 43,764 62,199 -18 62,181 

W19 
Wetland 
East  

Channel 4 0 4 22 0 22 5,934 -33 5,900 24,154 -791 23,363 
Flanks 2 0 2 0 0 0 28,409 -1,230 27,179 85,811 -5,361 80,450 
Overbank 0 0 0 22 -72 -49 3,556 -1,602 1,954 9,409 -3,908 5,502 
total 6 0 6 45 -72 -27 37,898 -2,865 35,033 119,375 -10,059 109,315 

W19 
Wetland 
West  

Channel 192 -1 191 386 -2 384 310 -373 -63 431 -1,582 -1,151 
Flanks 88 -3 85 158 -37 121 548 -1,209 -661 1,199 -4,269 -3,070 
Overbank 0 0 0 1 0 1 61 -297 -235 133 -1,038 -905 
total 280 -4 277 544 -39 505 920 -1,879 -959 1,763 -6,889 -5,127 
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Table 9-7  Volumes of bed displacement for Alternative B with armoring of the utility corridor in cubic yards (concluded)  

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

I5 to 
JDB River 

Channel 8,155 -17,612 -9,457 26,219 -78,146 -51,928 26,956 -117,535 -90,580 29,011 -137,741 -108,732

Flanks 1,048 -128 920 19,995 -8,893 11,102 30,721 -35,514 -4,792 45,188 -34,727 10,464

Overbank 40 -16 24 3,537 -5,393 -1,857 8,968 -45,365 -36,397 18,370 -88,601 -70,233

total 9,243 -17,756 -8,513 49,750 -92,432 -42,682 66,644 -198,414 -131,770 92,569 -261,069 -168,501

JDB to 
Ocean river 

Channel 1,190 -44,467 -43,276 6,806 -102,441 -95,635 10,110 -139,224 -129,114 12,393 -153,953 -141,560

Flanks 1,810 -1,197 613 8,247 -10,303 -2,057 17,272 -24,313 -7,040 27,287 -45,076 -17,789

Overbank 3 -24 -20 80 -23 57 1,229 -71 1,158 3,196 -1,618 1,578

total 3,004 -45,687 -42,684 15,132 -112,767 -97,635 28,611 -163,607 -134,996 42,875 -200,647 -157,772
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Table 9-8  Volumes of bed displacement for Alternative C with armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 
Channel 28,339 -30,624 -2,285 44,219 -54,601 -10,383 84,823 -69,132 15,691 111,602 -59,223 52,379 
Flanks 14,775 -8,991 5,784 26,261 -37,180 -10,919 51,353 -81,387 -30,034 71,926 -110,486 -38,559 
Overbank 6,977 -2,235 4,742 26,735 -11,950 14,785 57,489 -73,600 -16,111 75,154 -106,120 -30,967 
total 50,091 -41,850 8,241 97,214 -103,731 -6,516 193,666 -224,119 -30,454 258,682 -275,829 -17,147 

SCE  

Channel 569 -2 568 1,284 -2 1,282 2,376 -4 2,372 3,054 -3 3,050 
Flanks 40 0 40 533 0 533 1,043 0 1,043 1,821 0 1,821 
Overbank 0 -1 -1 40 0 40 158 -1 157 221 -10 211 
total 610 -2 607 1,857 -2 1,854 3,577 -5 3,572 5,095 -13 5,082 

Brackish 
entrance 

Channel 151 0 150 756 -82 674 1,810 -127 1,683 1,472 -42 1,430 
Flanks 202 -76 126 1,404 -289 1,115 3,928 -826 3,102 2,761 -597 2,164 
Overbank 455 -540 -85 4,498 -1,194 3,303 15,479 -3,892 11,587 5,550 -6,017 -467 
total 808 -617 191 6,659 -1,566 5,093 21,216 -4,845 16,371 9,783 -6,657 3,127 

Brackish 
Marsh 
inner 

Channel 1 0 1 6 0 6 208 0 208 1,470 0 1,470 
Flanks 3 0 3 17 0 17 568 0 568 3,083 0 3,083 
Overbank 50 0 50 223 0 223 3,765 0 3,765 13,465 0 13,465 
total 54 0 54 247 0 247 4,541 0 4,541 18,019 0 18,019 

W19 
Wetland 
East  

Channel 1 0 1 5 0 5 72 0 72 682 0 682 
Flanks 0 0 0 4 0 4 632 0 632 8,083 0 8,083 
Overbank 0 0 0 0 0 0 76 0 76 1,309 0 1,309 
total 1 0 1 9 0 9 780 0 780 10,075 0 10,075 

W19 
Wetland 
West  

Channel 64 -1 63 248 0 248 692 0 692 831 0 831 
Flanks 73 -53 20 463 -36 427 1,303 -10 1,293 1,462 -14 1,448 
Overbank 0 0 0 2 0 2 7 0 7 8 -1 7 
total 137 -54 83 712 -36 676 2,001 -10 1,991 2,301 -15 2,286 
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Table 9-8  Volumes of bed displacement for Alternative C with armoring of the utility corridor in cubic yards (concluded) 

Bridge 
Reach Wetland Zone 

10-year Flood 25-year Flood 50-year Flood 100-year Flood 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 On-river 
wetland 

Channel 829 -128 701 13,919 -349 13,570 40,023 -701 39,322 43,686 -944 42,743

Flanks 3,423 -344 3,079 32,539 -830 31,709 100,610 -6,775 93,835 119,741 -8,091 111,650

Overbank 1,627 -266 1,362 6,110 -1,319 4,791 14,871 -4,878 9,993 18,101 -6,839 11,262

total 5,880 -737 5,142 52,568 -2,498 50,069 155,504 -12,354 143,149 181,529 -15,873 165,655

I5 to 
JDB River 

Channel 11,611 -23,739 -12,128 22,732 -88,819 -66,088 36,219 -135,099 -98,882 33,380 -130,165 -96,786

Flanks 1,585 -151 1,434 15,036 -10,021 5,016 46,539 -37,836 8,705 51,835 -44,608 7,229

Overbank 44 -22 23 2,436 -5,191 -2,755 14,491 -53,139 -38,648 23,092 -93,821 -70,730

total 13,240 -23,911 -10,671 40,204 -104,030 -63,827 97,249 -226,073 -128,825 108,306 -268,594 -160,287

JDB to 
Ocean river 

Channel 8,233 -54,148 -45,915 19,767 -109,302 -89,536 22,109 -166,994 -144,885 24,108 -170,729 -146,621

Flanks 2,065 -2,103 -38 6,998 -11,838 -4,840 15,514 -40,445 -24,931 25,048 -54,999 -29,951

Overbank 3 -33 -31 33 -25 8 249 -170 79 2,640 -2,122 517

total 10,300 -56,284 -45,983 26,798 -121,165 -94,368 37,872 -207,609 -169,736 51,796 -227,851 -176,055
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Table 9-9  Volumes of bed displacement for 100-year series with armoring of the utility corridor in cubic yards 

Bridge 
Reach Wetland Zone 

Existing Alternative A Alternative B Alternative C 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 

River 
Channel 136,347 -76,049 60,298 144,322 -61,906 82,416 102,991 -84,136 18,855 133,293 -112,369 20,924 

Flanks 98,802 -159,465 -60,663 133,693 -183,565 -49,871 136,124 -147,769 -11,644 122,680 -166,655 -43,976 

Overbank 186,216 -312,037 -125,820 135,072 -269,040 -133,968 150,773 -187,209 -36,436 63,909 -169,650 -105,742 

total 421,365 -547,551 -126,185 413,087 -514,511 -101,422 389,888 -419,114 -29,226 319,881 -448,675 -128,795 

SCE  
Channel 9,527 -50 9,477 7,467 0 7,467 9,100 -9 9,090 9,888 -26 9,862 

Flanks 8,426 -328 8,097 3,786 0 3,786 6,748 0 6,748 7,793 0 7,793 

Overbank 1,229 -838 392 610 -8 603 410 -21 389 608 -2 606 

total 19,182 -1,216 17,966 11,863 -8 11,855 16,258 -31 16,227 18,288 -27 18,261 

Brackish 
entrance 

Channel n/a n/a n/a 1,668 -485 1,184 1,775 -389 1,386 946 -284 663 

Flanks n/a n/a n/a 3,466 -1,902 1,564 3,395 -1,246 2,149 1,546 -2,103 -557 

Overbank n/a n/a n/a 7,547 -15,930 -8,382 9,085 -5,285 3,799 4,254 -23,271 -19,017 

total n/a n/a n/a 12,682 -18,316 -5,635 14,254 -6,920 7,334 6,747 -25,658 -18,911 

Brackish 
Marsh 
inner 

Channel n/a n/a n/a 2,095 -7 2,087 3,475 -23 3,452 1,437 0 1,437 

Flanks n/a n/a n/a 4,325 0 4,325 7,199 0 7,199 3,132 0 3,132 

Overbank n/a n/a n/a 17,545 0 17,545 38,098 -66 38,033 12,576 0 12,576 

total n/a n/a n/a 23,965 -7 23,957 48,772 -89 48,683 17,144 0 17,144 

W19 
Wetland 
East  

Channel n/a n/a n/a 2,353 0 2,353 57,238 -757 56,480 568 0 568 

Flanks n/a n/a n/a 8,774 0 8,774 157,488 -21,414 136,073 3,629 0 3,629 

Overbank n/a n/a n/a 833 0 833 7,889 -8,862 -973 482 0 482 

total n/a n/a n/a 11,960 0 11,960 222,615 -31,034 191,580 4,679 0 4,679 

W19 
Wetland 
West  

Channel n/a n/a n/a 9,383 0 9,383 454 -3,672 -3,218 3,739 0 3,739 

Flanks n/a n/a n/a 4,998 -21 4,977 2,583 -7,399 -4,816 6,727 0 6,727 

Overbank n/a n/a n/a 29 -16 13 187 -1,124 -937 19 0 18 

total n/a n/a n/a 14,410 -37 14,373 3,224 -12,195 -8,971 10,485 0 10,484 
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Table 9-9  Volumes of bed displacement for 100-year series with armoring of the utility corridor in cubic yards (concluded) 

Bridge 
Reach Wetland Zone 

Existing Alternative A Alternative B Alternative C 

Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet Vpos Vneg Vnet 

ECR-I5 On-river 
wetland 

Channel n/a n/a n/a n/a n/a n/a n/a n/a n/a 61,716 -3,989 57,728

Flanks n/a n/a n/a n/a n/a n/a n/a n/a n/a 168,050 -21,852 146,198

Overbank n/a n/a n/a n/a n/a n/a n/a n/a n/a 13,442 -17,013 -3,571

total n/a n/a n/a n/a n/a n/a n/a n/a n/a 243,208 -42,854 200,354

I5 to 
JDB River 

Channel 68,972 -141,125 -72,153 78,269 -138,635 -60,366 43,081 -178,299 -135,220 58,733 -159,121 -100,389

Flanks 61,315 -84,972 -23,656 62,594 -83,073 -20,477 45,936 -62,527 -16,590 58,380 -78,058 -19,676

Overbank 32,521 -100,098 -67,578 36,336 -96,504 -60,170 17,189 -87,722 -70,535 28,076 -100,504 -72,428

total 162,808 -326,195 -163,387 177,199 -318,212 -141,013 106,205 -328,548 -222,345 145,189 -337,683 -192,493

JDB to 
Ocean river 

Channel 25,474 -207,239 -181,764 15,637 -153,054 -137,417 9,516 -161,373 -151,857 32,160 -174,201 -142,041

Flanks 27,540 -46,033 -18,493 28,981 -50,884 -21,904 27,783 -43,779 -15,997 26,132 -58,815 -32,682

Overbank 2,216 -1,498 717 2,998 -2,332 666 2,878 -1,778 1,100 1,633 -3,530 -1,898

total 55,229 -254,770 -199,540 47,616 -206,270 -158,655 40,177 -206,930 -166,753 59,925 -236,546 -176,621
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Table 9-10  Peak depth of deposits (m) at the mouth of the W-19 wetland 

Simulation 
Alternative 

A B C 

10-year 0.3 0.25 0.1 

25-year 1.4 1.1 0.9 

50-year 2.3 2.0 2.4 

100-year 2.7 1.6 2.6 

100-year series 3.3 2.2 3.2 

 

 

 

Figure 9-1  Bathymetry for existing conditions. 
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Figure 9-2.  Bathymetry for Alternative A 

 

Figure 9-3.  Bathymetry for Alternative B 
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Figure 9-4.  Bathymetry for Alternative C 

 

Figure 9-5   Armoring of alternatives in the vicinity of the proposed wetland showing upper 
super-tidal, lower intertidal and buried armoring 
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Figure 9-6  Armoring in the downstream portion of the system 

 

Figure 9-7  Bed displacement for Existing conditions for the 10-year flood event 
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Figure 9-8  Bed displacement for Existing conditions for the 25-year flood event 

 

 

Figure 9-9  Bed displacement for Existing conditions for the 50-year flood event 
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Figure 9-10  Bed displacement for Existing conditions for the 100-year flood event 

 

Figure 9-11  Bed displacement for Existing conditions for the 100-year series simulation  
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Figure 9-12  Bed displacement for Existing conditions for the 100-year flood event with a 1.5 
ft sea level rise 

 

 

Figure 9-13  Bed displacement for Existing conditions for the 100-year flood event with a 5.5 
ft sea level rise 
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Figure 9-14  Bed displacement for Alternative A for the 10-year flood event 

 

 

Figure 9-15  Bed displacement for Alternative A for the 25-year flood event 
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Figure 9-16  Bed displacement for Alternative A for the 50-year flood event 

 

Figure 9-17  Bed displacement for Alternative A for the 100-year flood event 
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Figure 9-18  Bed displacement for Alternative A for the 100-year flood series event 

 

Figure 9-19  Bed displacement for Alternative A for the 100-year flood event with a 1.5 ft sea 
level rise 
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Figure 9-20  Bed displacement for Alternative A for the 100-year flood event with a 5.5 ft sea 
level rise 

 

 

Figure 9-21  Bed displacement for Alternative B for the 10-year flood event  
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Figure 9-22  Bed displacement for Alternative B for the 25-year flood event 

 

Figure 9-23  Bed displacement for Alternative B for the 50-year flood event 
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Figure 9-24  Bed displacement for Alternative B for the 100-year flood event 

 

Figure 9-25  Bed displacement for Alternative B for the 100-year flood series  
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Figure 9-26  Bed displacement for Alternative C for the 10-year flood event 

 

Figure 9-27  Bed displacement for Alternative C for the 25-year flood event 
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Figure 9-28  Bed displacement for Alternative C for the 50-year flood event 

 

Figure 9-29  Bed displacement for Alternative C for the 100-year flood event 
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Figure 9-30  Bed displacement for Alternative C for the 100-year flood series 
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Figure 9-31  Comparison of sediment delivery to Jimmy Durante Bridge for each alternative 
simulation 
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Figure 9-32  Comparison of sediment delivery to Jimmy Durante Bridge for the 100-year 
series simulation with breakdown by sediment class 
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Figure 9-33  Sedimentation volume zones for Existing Conditions 

 

Figure 9-34  Sedimentation volume zones for Alternative A 
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Figure 9-35  Details of sedimentation volume zones for Alternative A 
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Figure 9-36  Sedimentation volume zones for Alternative B 

 

Figure 9-37  Sedimentation volume zones for Alternative C 
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Figure 9-38  Summary of sedimentation between El Camino Real and Interstate 5 for each 
single event and the 100-year series simulations 
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Figure 9-39  Depth of deposits for Alternative A at the downstream end of the W-19 wetland 
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Figure 9-40  Depth of deposits for Alternative B at the downstream end of the W-19 wetland 
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Figure 9-41  Depth of deposits for Alternative C at the downstream end of the W-19 wetland 
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Figure 9-42 Effects of berm overflow at higher return period floods for Alternative B 
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Figure 9-43  Maintenance volumes for the 100-year series deposition in the entrance to the 
W-19 wetland as a function of the deposition threshold 
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Figure 9-44  Maximum water surface elevation profile comparison for the 10-year flood event 
simulation 
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Figure 9-45  Maximum water surface elevation profile comparison for the 25-year flood event 
simulation 
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Figure 9-46  Maximum water surface elevation profile comparison for the 50-year flood event 
simulation 
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Figure 9-47  Maximum water surface elevation profile comparison for the 100-year flood 
event simulation 
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Figure 9-48  Maximum water surface elevation profile comparison for the 100-year flood 
event simulations for effects of sea level rise 
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Figure 9-49  Maximum current velocity magnitudes in the vicinity of the El Camino Real Bridge 
for the 100-year flood event 
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Figure 9-50  Maximum current velocity magnitudes in the vicinity of the Edison weir for the 
100-year flood event 
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Figure 9-51  Maximum current velocity magnitudes in the vicinity of the Interstate 5 Bridge for 
the 100-year flood event 

 




