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BRIDGE HYDRAULICS STUDY
PEACH TREE ROAD AT PANCHO RICO CREEK

FILE (Dist/Co/Route) 05-Mon-Co.Rd.
County Bridge No. 412 (44C-0151)

INTRODUCTION

This report describes the results of the hydraulic investigation of the existing and proposed Peach
Tree Road Bridge at Pancho Rico Creek in Monterey County, California. These hydraulic
analyses were completed as part of the seismic retrofit study for the existing bridge and build upon
previous analyses. The purpose of this study is to:

1 document the existing bridge hydrology and hydraulics;

2 evaluate pier and contraction scour; and

3. identify long-term channel degradation/aggradation potential; and
4

evaluate the proposed project hydraulics.

PROJECT DESCRIPTION

The proposed project includes the replacement of the Peach Tree Road Bridge at Pancho Rico Creek
and accompanying roadwork to conform to the existing roadway. The replacement bridge would be
located in the same location as the existing bridge, which will be removed during construction.
Attachment A includes the General Plan of the proposed bridge from the March 3, 2010 Type
Selection.

Existing Bridge

The existing Peach Tree Road Bridge is a three-span structure constructed in 1955. The
superstructure consists of simply supported steel deck units. The bridge is supported at the
abutments and bents by four ‘Z’-shaped piles built up from two 6-inch by 6-inch steel angles welded
together. The bridge supports are skewed 45 degrees to the bridge deck to align with the Pancho
Rico Creek channel. The abutment fills are retained by perforated steel channels/panels spanning
between the abutment piles. The wingwalls are also comprised of perforated steel channels/panels
and are reinforced with steel rail piles and cross bracing. Concrete slurry has been injected at both
abutments to prevent loss of fill and settling of the approach fills.

Schaaf & Wheeler 2 Bridge Hydraulics Study
Peach Tree Road at Pancho Rico Creek 03/09/10




The existing bridge is 58.67 feet long with individual spans of 18.5 feet, 20.8 feet, and 18.5 feet from
south to north. The bridge has one traveled way measuring 13 feet from curb to curb, with two 18-
inch curbs.

Proposed Replacement Bridge

Based on the Type Selection General Plan (03/02/10), the proposed replacement bridge for Peach
Tree Road is a clear-span structure, using a precast/prestressed concrete voided slab. Although
previously planned with one support bent within the stream channel, the current project plans do not
include any bents within the channel. The bridge abutments would be skewed 45 degrees to the
bridge deck to align with the stream channel.

The proposed bridge is 80 feet long, with one span, 26.83 feet wide, with two 10.0-feet traffic lanes
and 2-foot shoulders. The remaining bridge section includes two 1.42-feet concrete barriers on
either side.

HYDROLOGY

The Salinas River drains the Salinas Valley northward to the Pacific Ocean. The discharge to the
ocean is located north of the City of Marina. Pancho Rico Creek is in the eastern portion of the
Salinas River watershed, draining westward out of the San Andreas fault zone near the
Monterey/Fresno County line into the Salinas River near San Ardo.

The 100-year flood discharge at the Peach Tree Road Bridge was estimated using the US Army
Corps of Engineers (COE) HEC-1 rainfall-runoff computer program. The hydrologic analysis was
based on the rainfall-runoff model developed by the COE and subsequently used by the Federal
Emergency Management Agency (FEMA) when developing the (1998) Flood Insurance Study for
this portion of Monterey County. The COE model generated flood hydrographs for ungaged basins
using the Soil Conservation Service (SCS) curve number methodology, which uses the basin area
unit hydrograph, soil type, ground cover, antecedent moisture condition (AMC), and a storm rainfall
depth and time distribution to develop runoff hydrographs. The AMC was calibrated based on
frequency statistics of the El Toro Creek stream gage. The precipitation pattern used to distribute
the rainfall was the SCS Type 1 pattern, adjusted to reflect the rainfall statistics for Monterey
County. An AMC of 2.5 was used to compute the 100-year flood discharge at the Peach Tree Road
Bridge.

The 100-year, 24-hour precipitation depth for the basin was estimated by a comparison to the mean
annual precipitation (MAP) of the basin. Using the Department of Water Resources (DWR) Rainfall
Depth-Duration-Frequency for California report, the MAP values for 15 rain gages in Monterey
County were plotted against the 100-year, 24-hour depths. A best-fit line was drawn through the
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points, representing an average relationship between the MAP and 100-year, 24-hour depth for the
15 gages within the county. The MAP for the basin draining to the Peach Tree Road Bridge was
determined, and based on the relationship between MAP and 24-hour depth for the gages within the
county, the corresponding 100-year, 24-hour depth was estimated. The estimated 100-year flood
discharge at the Peach Tree Road Bridge is 3,630 cubic feet per second (cfs).

The estimated 50-year flood discharge at the Peach Tree Road Bridge was 3,090 cfs, and the
estimated 500-year flood discharge was 4,830 cfs. The 50-year and 500-year flood discharges were
estimated based on ratios of the 50-year and 500-year flood discharges to the 100-year flood
discharge. The ratios were computed from a statistical analysis of peak flow data for the Arroyo
Seco stream gage near Soledad.

For comparison purposes, the 100-year discharge was also calculated based on the USGS regional
regression equations. The estimated 100-year discharge for the 14 square mile watershed at Peach
Tree Road was 1,600 cfs based on the USGS equations.

REGULATORY FLOOD CONDITIONS

The 100-year floodplain at the Peach Tree Road Bridge was studied by approximate methods for the
FEMA Flood Insurance Study. The floodplain delineation was based on the COE report on the
January and February 1969 floods. The 100-year floodplain at the bridge is shown as Zone A (see
Figure 1). No flood discharges or flood elevations are included.

Figure 1 - FEMA FIRM showing 100-year Floodplain near Peach Tree Road
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HYDRAULICS APPROACH

The 50-year, 100-year, and 500-year flow conditions for the Pancho Rico Creek were modeled using
the COE HEC-RAS (Version 4.0.0) computer program. The channel cross sections for the model
were based on 1998 field surveys. Recent field surveys (2009) confirmed unchanged conditions
from the previous survey. The field surveys were based on the NGVD29 datum. The channel
roughness factor was estimated by field observation. The estimated roughness factor for the channel
was 0.04.

The computed 100-year water surface elevation at the upstream face of the existing Peach Tree Road
Bridge is 1,739.6 ft. This is approximately 0.1 feet above the top of road elevation, and 1.9 feet
above the bridge soffit elevation. The average channel velocity through the bridge is 11.5 feet per
second (fps). The maximum depth of flow at the bridge is approximately 11.2 ft. The HEC-RAS
model results for the Existing Conditions are included in Attachment B.

For the proposed replacement bridge, the estimated 100-year water surface elevation at the upstream
face of the bridge is 1,737.9 feet, a decrease of approximately 1.7 feet over existing conditions. The
maximum channel velocity within the bridge is 11.6 fps. For the 50-year flood, the water surface
elevation at the upstream face of the bridge is 1,737.2 feet, a decrease of approximately 1.4 feet over
the existing 50-year flood conditions. A summary of the HEC-RAS model calculations for the
proposed Project Conditions are included in Attachment C.

PROPOSED BRIDGE HYDRAULICS SUMMARY

Drainage Area (Pancho Rico Creek at Peach Tree Road Bridge): 14.2 square miles

Flood Event
Frequency (Years) 50 100 500
Discharge (cfs) 3,090 3,630 4,830
Water Surface (ft) 1,737.2 | 1,737.9 | 1,739.5
Freeboard' (ff) 1.7 1.0 -0.6

'Freeboard is based on estimated water surface elevations, the lowest
bridge deck elevation of 1,741.60 feet, and a structure depth of 2.75 feet.

DRIFT

Pancho Rico Creek at Peach Tree Road is subject to significant floating debris. The creek has

extensive riparian vegetation which is likely to become floating debris in a major flood event. The
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upstream channel is a natural channel with exposed rocks and cobbles which may become bed load
debris in a large flood event.

Since the project does not include a pier, no analysis of debris catching on the piers is necessary.
Any potential debris would not significantly affect the estimated 100-year water surface for the
project conditions.

SCOUR

The proposed Peach Tree Road Bridge was evaluated for scour based on the Federal Highway
Administration (FHWA) circular, HEC-18 (May 2001).

Pier Scour

There is no pier planned for the proposed bridge, so pier scour is not a concern and has not been
estimated for the current analysis.

General/Contraction Scour

Contraction scour was not considered to be significant for the proposed Peach Tree Road Bridge.
Contraction scour is due to the increased flow velocities through a bridge cross section which is
narrow compared to the upstream channel. The channel section upstream of the bridge is maintained
through the bridge without a contraction.

Another type of general scour is pressure flow scour. Given the height of the bridge over the
estimated 100-year water surface elevation, pressure flow will not occur. Therefore, pressure flow
scour is not a consideration for this bridge.

Abutment Scour

The Peach Tree Road bridge is located on a bend in Pancho Rico Creek. The low-flow channel
within the creek bed is located on the outside of the channel bend between Bent 3 and Abutment 4,
the east abutment. The east abutment has been subject to scour at the toe of the abutment. The
abutment toe has been protected with rock and mortar slope protection.

Abutment scour was not considered to be significant for the proposed Peach Tree Road Bridge.
Abutment scour is due to abutment fill areas which project into overbank areas upstream of the
bridge. The proposed Peach Tree Road Bridge does not include abutment fills within the channel.
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Long-Term Bed Elevation Changes

The Pancho Rico Creek at the Peach Tree Road Bridge is not expected to be subjected to long-term
channel degradation or aggradation. These are long-term stream bed elevation changes due to
modifications to the stream or watershed. Such changes may be the result of natural processes or
man’s activities. Bridge inspections have not indicated a trend of either a positive or negative
elevation change at Peach Tree Road. The current stream bed elevations are consistent with the
original ground elevations from the bridge construction plans. The bridge was constructed in 1955.

CONCLUSIONS

The existing Peach Tree Road Bridge at Pancho Rico Creek does not have capacity for the estimated
50-year flood. The estimated 50-year water surface elevation is 0.9 feet above the upstream soffit
elevation. The estimated 100-year water surface elevation is 0.1 feet above the existing top of road
elevation. Flood events greater than the 100-year flood would overtop the bridge and the approach
roads.

The proposed replacement bridge and associated grading would improve the hydraulic conditions at
the bridge. The proposed bridge would have a longer span with no bents instead of the existing two
bents within the channel. The proposed bridge would have 1.7 feet of freeboard for the 50-year
flood and 1.0 foot of freeboard for the 100-year flood.
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Attachment A

Bridge Plans
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Attachment B
HEC-RAS Calculations

Existing Conditions
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