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EXECUTIVE SUMMARY

This study presents a hydraulic assessment for the proposed Frick Springs Bridge Project
over San Miguelito Creek, in City of Lompoc. The following tables summarizes the hydrology
and hydraulics of the San Miguelito Creek at the proposed bridge site:

Table A Hydrology and Hydraulics Summary

Drainage Area : 1.71 Square Miles (Approximate)

Stream Slope : 7%
Precipitation : 14 inches/year (Avg.)
Q100 : 732 ft3/Sec
Water Surface Profiles
Existing Proposed Bridge FEMA
Event Cross Section Water Surface Water Surface FIS
Elevation (ft) Elevation (ft)

100-yr Up Stream Side 837.3 837.3 NA

Bridge Performance Data

Iltem Bridge

Freeboard at 100-year event (ft) 2'
Overtopping Flow (cfs) NA
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INTRODUCTION

The City of Lompoc is planning to replace the existing Low Water Crossing with a single span
bridge over San Miguelito Creek, used for utility access near MP 4.57, San Miguelito Road,
Lompoc. The proposed bridge will be 12-foot-wide, 60-foot-long, pre-manufactured steel
structure. The location of the bridge is shown in the vicinity map. This report is prepared for
the City of Lompoc.

The structure is to be constructed at the site of the existing low-water-crossing. The bridge
abutments will be constructed behind the creek banks to improve hydraulic conveyance of the
San Miguelito Creek and provide all-year access to the spring sites. The new bridge will

comply with ADA access requirements.

HYDROLOGIC ANALYSIS

San Miguelito Creek is a well established channel that runs north-east parallel to the San
Miguelito Road at the project site. The drainage area above the project site is 1.71 square
mile. The watershed is mountainous, with elevations ranging from approximately 830 feet
near the project site to 2122 feet near Sudden Peak. Much of the watershed is wooded,
heavily vegetated with grace combination. Annual average precipitation for the watershed is
14 inches. A map of the bridge project watershed is shown in the attachment.

Summary of the Hydrologic Analysis

The hydrologic analysis of the design flow was made using HydroCAD (Version 7) computer
program. The Santa Barbara Unit Hydrograph (SBUH) Run-Off-Method was used to develop
the flow. The SCS 24-hour, Type | rainfall distribution, with a total 5.76 inches of rainfall in
24-hour were considered for the watershed flow calculation. The calculated flow was
increased by 20% to account for the possible debris and mud flow during flood events. The

recommended peak discharge for the 100-year is 732 cfs.
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HYDRAULIC ANALYSIS

The hydraulic analysis of San Miguelito Creek at the Frick Springs Bridge was made using the
HEC-RAS (Version 3.1.3) River Analysis System computer model for calculating water

surface profiles in rivers (Corps of Engineers, 2005).

The city-provided survey was used to generate the hydraulic model.

Two hydraulic computer models were created to analyze the facility including:
e Existing condition without the bridge.
e Future conditions with the bridge.

ANALYSIS OF PROPOSED BRIDGE

Bengal Engineering has performed hydraulic backwater model analysis using HEC-RAS

computer program. The analysis includes:
1. Existing-conditions model through the project site.
2.  Post-project conditions model.

The analysis compared the water surface elevations calculated for the 100-year flood (Q100)
for the above two conditions at the Frick Springs Bridge.

The topographic data provided by the City of Lompoc, Public Works Department was entered
into the computer program. The downstream check structure was modeled as an in-line weir.

Only the vicinity of Bridge was analyzed.

The computer model used Q100 = 732 cfs flow at the bridge. The analysis revealed that the
100-year flood elevation calculated for the existing conditions at the upstream side of the
bridge is 837.3 ft.

The analysis shows that there will be no change in flood elevation due to the construction of
the new bridge. The proposed project will have “No-Loss” of flow conveyance and “No-Rise”
in flood depth during the occurrence of the 100-year flood (defined as 1- percent annual

chance of exceedence discharge).
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SCOUR ANALYSIS

Three components of scour were considered for the Frick Springs Bridge: 1) contraction
scour, 2) long-term scour, and 3) abutment scour through the bridge opening. The creek
profile at the project site changes in a cyclic pattern. It is effected by the rainfall induced
landslides. In general, the creek has a tendency to degrade. Previous attempts of grade
stabilization are visible at the project site. The creek may be subjected to limited lateral

migration due to local scour and debris collections on banks and trees.

It is recommended to use deep foundation for the structure and provide bank rock rip-rap
protection to protect the structure from creek lateral migration.

CONCLUSIONS AND RECOMMENDATIONS

1. The proposed bridge will provide year-round access to the springs.

2. The proposed bridge will result in “No-Loss” of flow conveyance and “No-Rise” in flood
depth during the occurrence of the100-year flood (defined as 1- percent annual chance of

exceedence discharge).

3. Rock rip-rap bank protection is recommended to protect the structure from creek lateral

migration.
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LIMITATIONS

This report is intended for the use of the City of Lompoc, Public Works Department for the
Frick Springs Bridge Project. This report is based on the project as described and the
information obtained from City and available at the time of this report. The findings are based
on the results of the field, and office investigations combined with an interpolation and
extrapolation of conditions and data. The results reflect an interpretation of the direct evidence
obtained. The recommendations presented in this report are based on the assumption that an
appropriate level of field review will be provided during construction. Bengal Engineering
should be notified of any pertinent changes in the project plans or if subsurface conditions are
found to vary from those described herein. Such changes or variations may require a re-

evaluation of the recommendations contained in this report.

The data, opinions, and recommendations of this report are applicable to the specific design
elements and location that is the subject of this report. The report is not applicable to any other
design elements or to any other locations. Any and subsequent users accept any and all
liability resulting from any use or reuse of the data, opinions, and recommendations without

the prior written consent of Bengal Engineering.

Bengal Engineering has no responsibility for construction means, methods, techniques,
sequences, or procedures, or for safety precautions or programs in connection with the
construction, for the acts or omissions of the contractor, or any other person performing any of
the construction, or for the failure of any of them to carry out the construction in accordance

with the Final Construction Drawings and Specifications.
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VICINITY MAP
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Project Location

Frick Springs Bridge Project; Hydrology & Hydraulic Analysis

Miguelito County Park

Vicinity Map
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WATERSHED MAP
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© 2002 DeLorme (www.delorme.com). 3-D TopoQuads ®. Data copyright of content owner. San M|gue“t0 Cl’eek 2,000 ft
Scale: 1: 25,000 Map Rotation: 0° Magnetic Declination: 14.1°E .
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HEC-RAS OUTPUT

6/21/2006



Frick Springs Bridge Project
Hydrology & Hydraulic Analysis

PRELIMINARY GENERAL PLAN

6/21/2006



