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An existing golf course located in Fallbrook, CA (San Diego County), immediately west of Gird Road, is no 

longer open to the public.  Golf operations have ceased, and the intent is to redevelop the project site as 

the Monserate Winery.   Live Oak Creek, an un-named ephemeral tributary to the San Luis Rey River, flows 

southerly across the project site, partly as a concrete lined channel and partly as a natural, unlined 

channel.  The Federal Emergency Management Agency (FEMA) has not studied Live Oak Creek and thus 

has not mapped a Special Flood Hazard Area (SFHA) across the project site. 

This study is intended to define the 100-year floodplain and floodway across the project site based on 

present day topography and the proposed development associated with the new winery.  Project-specific 

studies including a Drainage Study and SWQMP will be developed under separate cover and submitted to 

the County for approval as part of the Major Use Permit (MUP) application.   

This study deals strictly with documenting the 100-year floodplain and floodway across the project site 

and is intended for review and approval by both the County of San Diego and FEMA.   

The scope of this report is outlined below: 

1. Develop 100-year hydrology for the tributary watershed using United States Geological Survey 

(USGS) Regression Equations; 

 

2. Map the 100-year floodplain across the project site using HEC-RAS, aerial topography from 2017, 

field survey, proposed grading associated with the MUP application, and USGS 100-year 

hydrology for FEMA mapping applications.     

 

3. Plot the 100-year floodway for the entire project site using the resources mentioned above. 

 

This report intentionally omits the traditional ‘existing’ verses ‘proposed’ floodplain and floodway 

analyses, as that is considered unwarranted for this project.  Topographically, the 100-year floodplain is 

confined within the site.  Gird Road forms the easterly boundary and is raised approximately 10-15 feet 

above the site.  Foothills on the order of 100+ feet high form the westerly boundary.  Proposed 

improvements are minimal in the context of potential floodplain impacts.    
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This study develops 100-year peak flow using the USGS Regression Equations. The USGS Regression 
Equations are available online and are included in Appendix A of this study 
(https://streamstats.usgs.gov/ss/). This hydrologic approach is accepted by FEMA when submitting 
floodplain studies for review and development of Flood Insurance Rate Maps (FIRMs).  

The USGS StreamStats application allows the user to delineate tributary areas and generate 100-year 

flows using the USGS Regression Equations for points selected within a recognized watercourse. For this 

project five (5) points were chosen along Live Oak Creek within the project boundary. The points were 

chosen to account for increases in tributary area due to the confluence of minor streams. An exhibit of 

the analysis points as well as USGS Regression outputs can be found in Appendix A.  

The Army Corps of Engineers’ Hydrologic Engineering Center’s River Analysis Software (HEC-RAS 4.1.0) 

has been used to map the floodplain across the project site based on present day conditions and 

https://streamstats.usgs.gov/ss/
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regulatory requirements for hydrology and hydraulics. A steady-state, subcritical flow regime has been 

used, consistent with floodplain mapping requirements.  HEC-RAS computes water surface elevations 

(WSEs) using the one-dimensional energy equation and accounts for energy losses from friction using 

Manning’s equation.  Additional losses, including those due to expansion and contraction are also 

accounted for as a function of the change in velocity head.  This floodplain modeling software is accepted 

by FEMA when considering revisions to Flood Insurance Rate Maps (FIRMS).   

Project specific 1-foot aerial topography flown in June of 2017 combined with proposed project grading 

has been used to develop cross-sections used in the HEC-RAS model.  Where available, field survey 

performed by MBI in June of 2017 is used to supplement creation of the cross-sections.  Downstream of 

Gird Road, a combination of field survey, aerial topography from 2017 and 2-foot contour topography 

from SANDAG is used. 

HEC-RAS cross-section locations have been chosen to best represent changes in topography, channel 

dimensions, roughness coefficients, and proposed improvements.  The cross-sections are identified on 

the HEC-RAS Work Maps found in Appendix B. 

The northerly upstream limit of the model occurs along Via Del Robles (paved roadway).  Immediately 

north of this road is an off-site, existing pond, which has been intentionally omitted from both the 

hydrologic and hydraulic calculations as a conservative approach.  The pond is assumed full, thus no 

reduction to peak flow associated with potential storage has been considered.  The southerly downstream 

limit of the model occurs east of Gird Road, along the southerly project boundary.   

Manning’s roughness coefficients have been applied within HEC-RAS based on present day field 

conditions, future conditions associated with the proposed development (i.e. planting of vines), and 

guidance found on Appendix A, Table A-5 of the San Diego County Hydraulic Manual (September 2014). 

Discussion of the surface types and roughness coefficients chosen for each channel element can be found 

below.  Per correspondence with County Flood Control staff, a conservative value of 0.15 has been used 

along the main channel portion of numerous cross sections to account for the potential overgrowth in 

years to come.  This conservative value of 0.15 comes from County recommendations despite not being 

documented in the County of San Diego’s Hydraulic Design Manual (September 2014).   

Channel Bottom 

Along the upstream portion of the site (cross-section 99), the channel bottom of Live Oak Creek is 

vegetated and remains such until cross-section 92.5, where concrete begins.  Between cross-sections 92.5 

and the downstream limit of the model (cross-section 56), the channel bottom varies between concrete 

and vegetation.      

A roughness coefficient of 0.015 is used for areas where the channel (Live Oak Creek) is concrete lined.  

This occurs between cross-sections 92.5-91; and 75-72.  Where vegetation is considered medium to dense 
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density, a roughness coefficient of 0.09 has been selected, corresponding with “medium to dense brush” 

on Table A-5.  This mostly occurs in the upper reaches of the model.   

For areas of light vegetation, a roughness coefficient of 0.06 has been selected, corresponding to “light 

brush and trees” on Table A-5.  This mostly occurs in the middle and lower reaches of the model.  The 

applicant will enter into a maintenance agreement with the County should the use of these modeled 

roughness coefficients warrant such. 

A roughness coefficient of 0.15 has been applied for the main channel for cross sections 71-68 and 65-56.  

For these cross sections downstream of Gird Road, a roughness coefficient of 0.15 has been used as a 

conservative measure as no future development is planned for this area and a maintenance agreement 

to warrant lower roughness coefficients is assumed unwarranted.   

Channel Banks 

A conservative approach has been taken while modeling the channel banks. A roughness coefficient of 

0.11 has been applied wherever there is significant plant growth on the channel banks. A roughness 

coefficient of 0.11 corresponds to “heavy stand of timber, little undergrowth” on Table A-5.  Additionally, 

a roughness coefficient of 0.15 has been used in isolated locations as a conservative approach.   

Floodplain Fringe Area 

The floodplain fringe areas consist of either short grass or grape vines. The areas where grape vines are 

proposed are delineated on the Proposed Condition Floodplain Work Map in Appendix B.  

A roughness coefficient of 0.05 has been selected for grape vine areas. A coefficient of 0.05 corresponds 

to “mature field crops” on Table A-5. Maintenance will occur regularly order to take care of the crop and 

to ensure overgrowth that might raise the roughness coefficient will not be allowed to occur. A roughness 

coefficient of 0.04 for “mature row crops” could conceivably be chosen however a conservative approach 

has been assumed.  

A roughness coefficient of 0.03 has been selected for the areas of short grass. A coefficient of 0.03 

corresponds to “short grass” on Table A-5 of the San Diego County Hydraulic Manual (September 2014). 

The operations of this project will require regular maintenance for these areas.   

Ponds 

In all cases, on-site ponds are decorative features and are not intended (or modeled) to provide flood 

control relief via storage or attenuation.  A pond that used to serve the golf course is included at HEC-RAS 

cross-section 93.  Additional ponds are incorporated into the model at HEC-RAS cross sections 89 and 77.  

In all cases, these ponds have been modeled as “full” during the 100-year event.  As such, the pond water 

surface elevation has been incorporated into development of the HEC-RAS cross-section, as opposed to 

the topographic bottom of the channel.  Any flood event from Live Oak Creek will pass over these ponds 

similar to a paved surface.  As such, a roughness coefficient of 0.015 is used across the surface of each 

pond.   
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Ineffective flow areas have been included to the HEC-RAS model along the left channel berms for cross 

sections 93-92.5 and the right channel berms for cross sections 89-88. Ineffective flow areas have been 

added to these cross sections since water will experience continuous flow on the banks up until cross 

sections 93-92.5 and 89-88. This is due to the fact that the lowest point elevations of the banks continually 

decrease up until cross sections 93-92.5 and 89-88. For that reason, the flow will not return to the main 

channel once again and ineffective flow areas are necessary to account for this. 

All structures and site features such as ponds and vines are shown on the HEC-RAS Work Map in Appendix 

B.  The HEC-RAS model includes existing bridges associated with the golf cart path.  In most cases, these 

bridges are best described as a deck over a trapezoidal channel.  As such, contraction and expansion 

coefficients have not been increased in these cases. 

The bridge crossing at HEC-RAS cross section 74.5 is physically deteriorating and requires emergency 

repair to ensure life safety. The bridge has been replaced in the HEC-RAS model with a clear span crossing 

that increases cross-sectional flow area, as compared to the existing condition.  In this case, similar to the 

existing culvert beneath Gird Road, contraction and expansion coefficients have been increased per 

guidance in the HEC-RAS Hydraulic Reference Manual.   

The bridge crossing at cross-section 74.5 has been reviewed and approved by the Fire Marshall for 

vehicular fire-access to the structures located along the westerly project boundary.  In order to avoid any 

work within the natural-lined portion of Live Oak Creek, this bridge crossing at 74.5 is be re-located 

approximately 20 feet downstream such that all improvements occur over a concrete lined channel.   
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Table 1 summarizes the hydrologic results for the area tributary to the project site.  Refer to Appendix A 

for supporting calculations and exhibits. 

TABLE 1. 100 YEAR HYDROLOGIC RESULTS  

HEC-RAS Cross-Section Appendix A Location Identifier Area (sq-mi) USGS Q100 (cfs)  

101 A 4.80 1,220 

96 B 5.00 1,270 

89 C 5.30 1,320 

72 D 5.50 1,370 

61 E 6.80 1,620 

Refer to Appendix B for supporting calculations and exhibits.  There are no new or existing structures 

located within the floodplain or floodway.  Proposed development has been set-back from the channel 

thalweg to the maximum extent.  All new structures will include finished floor elevations a minimum one 

foot above the adjacent 100-year water surface elevation.  The 100-year floodplain is completely confined 

to the project site and thus does not result in flooding to adjacent roads or properties.   

USGS Regression Equations have been used to determine Q100 for floodplain mapping across the project 

site.  This hydrologic approach is accepted by FEMA when revising Flood Insurance Rate Maps (FIRMs).  

All proposed structures will be located outside the flood-fringe area.  Proposed site features such as vines 

and decorative ponds are proposed within the fringe area and have been incorporated into the HEC-RAS 

model.     

The proposed project will not adversely impact the 100-year floodplain across the project site.  Based on 

current topography and the minimal proposed grading, the project will not result in the flooding of off-

site features.   
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County, S. D. (June 2003). San Diego County Hydrology Manual.  

Diego, C. o. (September 2014). Hydraulic Design Manual.  
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Appendix B: HEC-RAS Model 
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HEC-RAS  Plan: IFA   River: Fallbrook Winery   Reach: Fallbrook Winery

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Fallbrook Winery 101     Q100 Floodplain 1220.00 402.42 404.92 404.92 405.78 0.002806 7.44 163.92 96.86 1.01

Fallbrook Winery 101     Q100 Floodway 1220.00 402.42 404.92 404.92 405.78 0.002806 7.44 163.92 96.86 1.01

Fallbrook Winery 100     Q100 Floodplain 1220.00 394.38 398.29 397.80 399.43 0.001604 8.58 142.14 487.58 0.81

Fallbrook Winery 100     Q100 Floodway 1220.00 394.38 398.29 397.81 399.43 0.001604 8.58 142.14 40.98 0.81

Fallbrook Winery 99.5    Bridge

Fallbrook Winery 99      Q100 Floodplain 1220.00 391.00 396.53 397.63 0.055439 8.41 145.06 553.48 0.78

Fallbrook Winery 99      Q100 Floodway 1220.00 391.00 396.57 397.65 0.054019 8.32 146.62 40.43 0.77

Fallbrook Winery 98      Q100 Floodplain 1220.00 385.00 393.08 393.39 0.009112 4.51 270.79 365.52 0.34

Fallbrook Winery 98      Q100 Floodway 1220.00 385.00 393.19 393.49 0.008937 4.41 276.55 51.66 0.34

Fallbrook Winery 97      Q100 Floodplain 1220.00 384.00 391.51 391.77 0.007487 4.08 304.88 504.07 0.31

Fallbrook Winery 97      Q100 Floodway 1220.00 384.00 391.64 391.90 0.007385 4.04 302.25 54.00 0.30

Fallbrook Winery 96      Q100 Floodplain 1270.00 381.00 388.98 389.29 0.010322 4.53 284.11 538.63 0.36

Fallbrook Winery 96      Q100 Floodway 1270.00 381.00 389.10 389.42 0.010447 4.55 279.13 55.00 0.36

Fallbrook Winery 95      Q100 Floodplain 1270.00 379.00 386.68 387.02 0.010851 4.65 274.58 562.28 0.37

Fallbrook Winery 95      Q100 Floodway 1270.00 379.00 386.90 387.21 0.010139 4.48 283.19 56.38 0.35

Fallbrook Winery 94      Q100 Floodplain 1270.00 377.00 384.00 384.47 0.009574 5.58 235.18 505.97 0.46

Fallbrook Winery 94      Q100 Floodway 1270.00 377.00 384.17 381.96 384.65 0.010245 5.58 227.59 48.00 0.45

Fallbrook Winery 93      Q100 Floodplain 1270.00 374.00 378.72 378.72 380.38 0.045870 10.33 122.95 350.64 1.01

Fallbrook Winery 93      Q100 Floodway 1270.00 374.00 378.73 378.73 380.38 0.045734 10.31 123.13 37.65 1.01

Fallbrook Winery 92.5    Q100 Floodplain 1270.00 371.00 376.94 375.81 377.23 0.003282 4.26 305.01 263.20 0.35

Fallbrook Winery 92.5    Q100 Floodway 1270.00 371.00 377.06 375.86 377.39 0.003697 4.60 285.50 97.00 0.37

Fallbrook Winery 92.2    Bridge

Fallbrook Winery 92.1    Q100 Floodplain 1270.00 371.00 375.26 375.26 376.51 0.022873 9.02 142.44 225.66 0.95

Fallbrook Winery 92.1    Q100 Floodway 1270.00 371.00 375.25 375.25 376.51 0.023493 9.03 142.10 59.00 0.95

Fallbrook Winery 92      Q100 Floodplain 1270.00 370.00 374.23 374.23 375.27 0.001903 8.70 194.84 197.37 0.87

Fallbrook Winery 92      Q100 Floodway 1270.00 370.00 374.22 374.22 375.77 0.002526 9.99 127.09 41.00 1.00

Fallbrook Winery 91      Q100 Floodplain 1270.00 365.00 370.59 371.25 0.018818 6.51 195.20 380.33 0.65

Fallbrook Winery 91      Q100 Floodway 1270.00 365.00 370.59 371.25 0.018817 6.51 195.21 63.10 0.65

Fallbrook Winery 90      Q100 Floodplain 1270.00 362.00 367.01 367.01 368.70 0.090717 10.43 121.79 301.69 1.00

Fallbrook Winery 90      Q100 Floodway 1270.00 362.00 367.01 367.01 368.70 0.090729 10.43 121.78 36.05 1.00

Fallbrook Winery 89      Q100 Floodplain 1320.00 355.00 362.84 362.99 0.004778 3.28 447.16 457.38 0.26

Fallbrook Winery 89      Q100 Floodway 1320.00 355.00 363.75 363.91 0.003884 3.21 410.74 70.00 0.23

Fallbrook Winery 88      Q100 Floodplain 1320.00 354.00 361.95 362.17 0.005409 3.55 353.89 266.09 0.28

Fallbrook Winery 88      Q100 Floodway 1320.00 354.00 362.63 362.99 0.008993 4.78 275.99 49.00 0.36

Fallbrook Winery 87      Q100 Floodplain 1320.00 352.17 361.51 358.90 361.79 0.006612 3.77 325.28 292.57 0.31

Fallbrook Winery 87      Q100 Floodway 1320.00 352.17 362.07 358.87 362.40 0.009337 4.66 283.06 56.00 0.37

Fallbrook Winery 86.5    Bridge

Fallbrook Winery 86      Q100 Floodplain 1320.00 351.84 359.60 360.32 0.034254 6.90 195.21 259.28 0.66

Fallbrook Winery 86      Q100 Floodway 1320.00 351.84 359.65 360.52 0.023999 7.51 175.87 38.00 0.61

Fallbrook Winery 85.5    Q100 Floodplain 1320.00 351.00 358.31 358.86 0.012949 5.76 224.98 175.68 0.49

Fallbrook Winery 85.5    Q100 Floodway 1320.00 351.00 358.88 359.38 0.009724 5.30 238.48 60.00 0.42

Fallbrook Winery 85      Q100 Floodplain 1320.00 347.85 358.25 352.91 358.46 0.003275 3.75 376.67 187.21 0.26

Fallbrook Winery 85      Q100 Floodway 1320.00 347.85 358.91 352.91 359.07 0.002116 3.22 422.22 96.00 0.21

Fallbrook Winery 84.5    Culvert

Fallbrook Winery 84      Q100 Floodplain 1320.00 347.77 357.94 358.05 0.002091 2.66 527.89 263.71 0.24

Fallbrook Winery 84      Q100 Floodway 1320.00 347.77 358.82 358.93 0.001740 2.69 490.82 102.00 0.22

Fallbrook Winery 83      Q100 Floodplain 1320.00 349.00 357.44 357.69 0.006416 4.14 342.30 343.33 0.33

Fallbrook Winery 83      Q100 Floodway 1320.00 349.00 358.44 358.66 0.004535 3.76 350.75 61.00 0.28

Fallbrook Winery 82      Q100 Floodplain 1320.00 348.80 357.01 355.56 357.29 0.008117 4.08 315.08 347.21 0.36

Fallbrook Winery 82      Q100 Floodway 1320.00 348.80 357.87 355.56 358.27 0.010486 5.06 260.70 53.00 0.40

Fallbrook Winery 81.5    Bridge

Fallbrook Winery 81      Q100 Floodplain 1320.00 348.72 356.05 356.36 0.008185 3.84 300.33 340.05 0.33

Fallbrook Winery 81      Q100 Floodway 1320.00 348.72 356.62 357.08 0.007829 3.97 268.78 83.50 0.32

Fallbrook Winery 80      Q100 Floodplain 1320.00 347.00 355.27 354.10 355.46 0.006313 4.12 397.04 530.85 0.31

Fallbrook Winery 80      Q100 Floodway 1320.00 347.00 355.60 353.84 356.00 0.010149 5.08 259.42 60.00 0.37



HEC-RAS  Plan: IFA   River: Fallbrook Winery   Reach: Fallbrook Winery (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Fallbrook Winery 79      Q100 Floodplain 1320.00 346.00 351.58 351.58 353.33 0.060226 10.61 124.40 207.11 1.01

Fallbrook Winery 79      Q100 Floodway 1320.00 346.00 352.10 353.41 0.042060 9.19 143.69 38.00 0.83

Fallbrook Winery 78      Q100 Floodplain 1320.00 341.00 348.71 346.05 348.92 0.003273 3.15 370.09 581.88 0.27

Fallbrook Winery 78      Q100 Floodway 1320.00 341.00 348.70 345.99 349.06 0.005615 4.78 272.27 67.50 0.34

Fallbrook Winery 77.75   Bridge

Fallbrook Winery 77.5    Q100 Floodplain 1320.00 341.00 348.18 348.60 0.008498 5.23 259.34 604.33 0.41

Fallbrook Winery 77.5    Q100 Floodway 1320.00 341.00 348.23 348.65 0.008363 5.19 255.32 70.00 0.41

Fallbrook Winery 77      Q100 Floodplain 1320.00 338.00 345.16 343.16 345.47 0.016219 4.59 301.45 445.48 0.47

Fallbrook Winery 77      Q100 Floodway 1320.00 338.00 345.17 343.16 345.52 0.016852 4.69 282.46 106.00 0.48

Fallbrook Winery 76      Q100 Floodplain 1320.00 337.00 341.81 341.76 343.23 0.029989 9.54 138.33 47.56 0.99

Fallbrook Winery 76      Q100 Floodway 1320.00 337.00 341.81 341.78 343.23 0.030060 9.55 138.21 47.52 0.99

Fallbrook Winery 75      Q100 Floodplain 1320.00 337.08 342.27 339.92 342.69 0.000389 5.20 254.02 69.12 0.41

Fallbrook Winery 75      Q100 Floodway 1320.00 337.08 342.27 339.92 342.69 0.000389 5.20 253.93 49.82 0.41

Fallbrook Winery 74.75   Bridge

Fallbrook Winery 74.5    Q100 Floodplain 1320.00 337.08 341.77 342.29 0.000537 5.76 228.97 49.63 0.47

Fallbrook Winery 74.5    Q100 Floodway 1320.00 337.08 341.77 342.29 0.000537 5.77 228.90 49.63 0.47

Fallbrook Winery 74.3    Q100 Floodplain 1320.00 336.00 340.85 340.85 342.05 0.002516 8.80 149.97 62.29 1.00

Fallbrook Winery 74.3    Q100 Floodway 1320.00 336.00 340.86 340.86 342.05 0.002508 8.79 150.21 62.38 1.00

Fallbrook Winery 74      Q100 Floodplain 1320.00 335.00 338.91 338.91 339.96 0.002171 8.24 160.21 76.20 1.00

Fallbrook Winery 74      Q100 Floodway 1320.00 335.00 338.89 338.89 339.96 0.002201 8.29 159.28 75.97 1.01

Fallbrook Winery 73      Q100 Floodplain 1320.00 331.00 335.84 335.84 336.94 0.002379 8.43 156.55 71.74 1.01

Fallbrook Winery 73      Q100 Floodway 1320.00 331.00 335.83 335.83 336.94 0.002399 8.46 155.96 71.58 1.01

Fallbrook Winery 72      Q100 Floodplain 1370.00 327.00 331.23 331.23 332.82 0.001951 10.99 158.31 59.68 0.97

Fallbrook Winery 72      Q100 Floodway 1370.00 327.00 331.74 331.74 334.02 0.002863 12.12 113.02 25.00 1.00

Fallbrook Winery 71      Q100 Floodplain 1370.00 322.00 329.56 329.70 0.019450 3.02 452.98 138.22 0.29

Fallbrook Winery 71      Q100 Floodway 1370.00 322.00 330.07 330.18 0.012083 2.61 524.45 138.50 0.24

Fallbrook Winery 70      Q100 Floodplain 1370.00 318.00 327.15 323.07 327.23 0.007089 2.50 618.93 239.44 0.19

Fallbrook Winery 70      Q100 Floodway 1370.00 318.00 328.15 323.07 328.25 0.006549 2.62 524.59 91.00 0.18

Fallbrook Winery 69.5    Bridge

Fallbrook Winery 69      Q100 Floodplain 1370.00 318.00 326.46 326.53 0.005048 2.44 666.84 258.68 0.17

Fallbrook Winery 69      Q100 Floodway 1370.00 318.00 327.41 327.50 0.004407 2.36 563.07 96.00 0.15

Fallbrook Winery 68      Q100 Floodplain 1370.00 318.00 322.73 322.73 323.83 0.134322 8.86 167.68 73.21 0.79

Fallbrook Winery 68      Q100 Floodway 1370.00 318.00 322.72 322.72 324.78 0.258580 11.54 118.75 29.00 1.00

Fallbrook Winery 67      Q100 Floodplain 1370.00 315.80 321.54 317.84 321.65 0.003234 2.64 520.66 103.10 0.20

Fallbrook Winery 67      Q100 Floodway 1370.00 315.80 321.79 317.83 321.89 0.002800 2.51 545.51 101.58 0.19

Fallbrook Winery 66.5    Culvert

Fallbrook Winery 66      Q100 Floodplain 1370.00 315.40 321.38 321.47 0.002529 2.39 573.32 106.15 0.18

Fallbrook Winery 66      Q100 Floodway 1370.00 315.40 321.65 321.73 0.002205 2.28 600.74 105.00 0.17

Fallbrook Winery 65      Q100 Floodplain 1370.00 315.00 320.79 321.19 0.053171 4.98 269.03 230.81 0.48

Fallbrook Winery 65      Q100 Floodway 1370.00 315.00 321.17 321.50 0.031979 4.10 306.06 127.00 0.38

Fallbrook Winery 64      Q100 Floodplain 1370.00 314.00 320.57 319.56 320.77 0.009739 2.56 414.81 323.62 0.21

Fallbrook Winery 64      Q100 Floodway 1370.00 314.00 320.98 319.55 321.19 0.008442 2.45 413.79 145.00 0.20

Fallbrook Winery 63.5    Bridge

Fallbrook Winery 63      Q100 Floodplain 1370.00 314.00 318.95 319.13 0.009250 2.47 446.14 255.92 0.21

Fallbrook Winery 63      Q100 Floodway 1370.00 314.00 319.95 320.13 0.005929 2.27 469.78 152.00 0.17

Fallbrook Winery 62      Q100 Floodplain 1370.00 313.00 317.93 318.07 0.012401 2.08 485.10 365.89 0.23

Fallbrook Winery 62      Q100 Floodway 1370.00 313.00 318.55 318.87 0.041497 4.33 302.49 131.00 0.42

Fallbrook Winery 61      Q100 Floodplain 1620.00 308.01 314.58 314.45 314.97 0.023681 4.06 363.01 324.17 0.33

Fallbrook Winery 61      Q100 Floodway 1620.00 308.01 315.32 315.72 0.010547 2.99 370.87 143.00 0.23

Fallbrook Winery 60      Q100 Floodplain 1620.00 305.50 311.88 312.01 0.006473 2.12 602.27 494.34 0.17

Fallbrook Winery 60      Q100 Floodway 1620.00 305.50 312.57 313.21 0.008748 2.70 321.38 105.00 0.21

Fallbrook Winery 59      Q100 Floodplain 1620.00 302.92 310.94 311.03 0.002357 1.33 794.64 523.96 0.11

Fallbrook Winery 59      Q100 Floodway 1620.00 302.92 311.15 311.31 0.005200 1.96 574.02 181.97 0.15

Fallbrook Winery 58      Q100 Floodplain 1620.00 304.00 310.75 306.54 310.81 0.000851 1.30 991.79 259.09 0.10



HEC-RAS  Plan: IFA   River: Fallbrook Winery   Reach: Fallbrook Winery (Continued)

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Fallbrook Winery 58      Q100 Floodway 1620.00 304.00 310.73 306.54 310.81 0.001931 1.96 768.99 156.00 0.14

Fallbrook Winery 57.5    Culvert

Fallbrook Winery 57      Q100 Floodplain 1620.00 300.00 306.45 306.59 0.005938 2.96 547.02 115.65 0.24

Fallbrook Winery 57      Q100 Floodway 1620.00 300.00 306.45 306.59 0.005938 2.96 547.05 115.66 0.24

Fallbrook Winery 56      Q100 Floodplain 1620.00 298.00 304.93 302.79 305.25 0.010017 4.51 359.23 105.84 0.43

Fallbrook Winery 56      Q100 Floodway 1620.00 298.00 304.93 302.79 305.25 0.010005 4.51 359.38 105.88 0.43
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 101    Cross section of Via Del Robles
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 100    The channel is concrete lined at this location

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

EG Q100 Floodway

EG Q100 Floodplain

WS Q100 Floodway

WS Q100 Floodplain

Crit Q100 Floodway

Crit Q100 Floodplain

Ground

Ineff

Bank Sta

Encroachment

.03 .09 .015 .
0
9

.03



 

0 200 400 600 800 1000
394

396

398

400

402

404

406

408

410

Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 99.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 99.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 99    A Manning's n Value of 0.05 is used to model vines on the LOB.

Station (ft)

E
le

v
a
ti
o
n
 (

ft
)

Legend

EG Q100 Floodway

EG Q100 Floodplain

WS Q100 Floodway

WS Q100 Floodplain

Ground

Ineff

Bank Sta

Encroachment

.05 .
1
1

.09 .
1
1

.03



 

100 200 300 400 500 600 700 800
384

386

388

390

392

394

396

398

400

402

Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 98    A Manning's n Value of 0.05 is used to model vines on the LOB.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 97    A Manning's n Value of 0.05 is used to model vines on the LOB.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 96    A Manning's n Value of 0.05 is used to model vines on both banks
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 95    A Manning's n Value of 0.05 is used to model vines on both banks
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 94    Manning's n Value of 0.05 is used to model vines on both banks.
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 93    A Manning's n Value of 0.015 is used in LOB to model water surfa
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 92.5    Existing Concrete Channel.
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 92.2     BR    Deck Crossing that served the golf course
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 92.2     BR    Deck Crossing that served the golf course
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 92.1    Existing Concrete Channel.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 92    Existing Concrete Channel.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 91    Existing Concrete Channel.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 90    A Manning's n Value of 0.05 is used to model vines on the ROB.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 89    Pond modeled at ROB from station 343 to station 558.5 (model doe
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 88    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 87    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 86.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 86.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 86    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 85.5    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 85    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 84.5     Culv    CM Pipe IE's based on in-field Survey Data
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 84.5     Culv    CM Pipe IE's based on in-field Survey Data
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 84    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 83    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 82    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 81.5     BR    Deck Crossing that served the golf course
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 81.5     BR    Deck Crossing that served the golf course
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 81    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 80    A Manning's n Value of 0.05 is used to model vines on the ROB an
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 79    A Manning's n Value of 0.05 is used to model vines on the ROB.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 78    A Manning's n Value of 0.05 is used to model vines on the ROB.
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 77.75    BR    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 77.75    BR    
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 77.5    A Manning's n Value of 0.05 is used to model vines on the ROB.
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 77    Pond modeled at ROB from station 649 to station 728 (model does 
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 76    No change to existing natural channel
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 75    Begin Concrete Channel - upstream face of bridge
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 74.75    BR    Deck Crossing that served the golf course has deteriorated and m
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Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 74.75    BR    Deck Crossing that served the golf course has deteriorated and m
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 74.5    Concrete Channel - downstream face of bridge A      ------>
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 74.3    Existing Concrete Channel.                                      
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 74    Existing Concrete Channel.
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 73    Existing Concrete Channel.                                      
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 72    Downstream limit of concrete channel                         ---
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 71    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 70    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 69.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 69.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 69    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 68    
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 67    upstream face of Gird Road culvert
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 66.5     Culv    Gird Road Culvert
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 66.5     Culv    Gird Road Culvert
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 66    downstream face of Gird Road culvert
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 65    LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 64    LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 63.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 63.5     BR    Deck Crossing that served the golf course
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 63    LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 62    LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 61    MBI Survey March 2018 __LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 60    MBI Survey March 2018 __LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 59    MBI Survey March 2018 __LOB includes vines (roughness of 0.05)
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 58    Upstream Oak Cliff Culvert
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 57.5     Culv    Oak Cliff Drive
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 57.5     Culv    Oak Cliff Drive
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 57    Downstream Oak Cliff Culvert
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Fallbrook Floodplain & Floodway       Plan: IFA Model Run    10/24/2018  4:58:08 PM
Geom: IFA Model    Flow: USGS Q100 Floodplain

River = Fallbrook Winery   Reach = Fallbrook Winery      RS = 56    
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Appendix C: Supporting Material 
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Fallbrook 
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Site Photo Log For HEC-RAS Roughness Coefficients 

 

 
Looking downstream at HEC-RAS Cross Section 101 (roughness of 0.015 used along channel bottom and 

0.09 used along banks. 

 

 

 
Looking downstream at HEC-RAS Cross Section 98 (roughness of 0.09 used along channel bottom and 

0.11 used along banks. 



 

 

 
Looking upstream at HEC-RAS Cross Section 90 

 

 
Looking downstream at HEC-RAS Cross Section 90 (roughness of 0.06 use along channel bottom – the 

greenery seen here is easily flattened during minor storm events.  These are intrusive weeds that get 

blown out when any measurable flow occurs; roughness of 0.09 used along banks, similar case).  

 

 

 



 
Looking Upstream at the Existing Bridge at HEC-RAS Cross Section 75.5 (requires repair).  This existing 

structure is intentionally omitted from the HEC-RAS modeling.  Rather, a 50-foot clear-span bridge (46-

foot wide rectangular flow conveyance) is proposed and included in the HEC-RAS model.  The new 

bridge-crossing will be relocated approximately 20-feet downstream to ensure all improvements occur 

over existing concrete and no disturbance to the upstream natural-channel occurs as a result of this 

repair. 

 

 
Looking downstream at HEC-RAS Cross Section 75 



 
Immediately upstream of Gird Road culvert (HEC-RAS Cross Section 67) 

 

 

 
Immediately downstream of Gird Road culvert (HEC-RAS Cross Section 66) 

 









Proposed Bridge-crossing at HEC-RAS cross-section 75



                                                                  

 

       www.excelbridge.com                         
               12001 Shoemaker Ave                                                                            
            Santa Fe Springs CA 90670                                                                       
             (800) 548-0054                                                           
                  Fax (562) 944-4025                                                                                                       

LIST OF TOOLS 
suggested for bridge installation, in addition to the usual rigging. 

 
NOTE! your most important tool is your phone: 
 
• At time of order and during fabrication, the customer should keep Excel abreast 

of the latest expected installation date.  You must call Excel at least two weeks 
before the delivery date to confirm.  Coordination of the delivery is as much the 
contractors responsibility as it is Excel’s.  There are variables on both sides like 
weather, construction problems, right-of-way permits, material shortages, special truck 
trailer type coordination, over sized shipment permits, shipping curfews, etc.  The 
telephone is your most important installation tool.  Call Excel with your questions early 
and often. 

• Excel Shop Drawings that were approved for fabrication. READ the installation 
instructions and notes on the drawings.  If your project has a concrete deck, the re-bar 
design will be indicated in the notes or on the drawings. 

• Wrenches for anchor bolt nuts 
• Timbers 
• lever bar 
• Grease  
• If your project has a splice(s), you may need: 
• AISC manual which includes turn-of-the-nut method instructions    
• Hand winches to pull splices together for spliced bridges 
• Large tapered pins, wedges and lever bars 
• Paint, crayon or scribe to mark bolt heads for spliced bridges 
• Hammer and long chisel to remove nubs sometimes found on bolt holes inside tubes 

on spliced bridges 
• If your project is painted:  Straps instead of chains, and brushes etc. for touch up work 
• If your project has a wood deck, a few deck planks must sometime be shipped loose at 

the splice area.  To install them you may need:  A drill with correct size bits, possibly a 
counter sink, and possibly a star driver for your drill.  Wrenches will be needed for the 
nuts & bolts on these loose planks.  If self tapping bolts are used, pay very close 
attention to drilling the correct sized holes in the correct order.  Warning, if your project 
has an Ironwood® deck, this hard wood will shear bolts off if over tightened or if the 
drilled hole is too small. 

• If your project comes with a concrete form pan, check the shop drawings for the 
method of attaching the loose sheets at the splice point, if any.   

 

http://www.excelbridge.com/
















Live Oak Culvert Plan & Section Views




