
LOCATION HYDRAULICS MEMORANDUM

Route 1 / Route 9 Intersection
 Improvement Project

San Lorenzo River

City of Santa Cruz, Santa Cruz County, California

Prepared for

Caltrans District 4

March 5, 2012

Design Engineer:

BKF ENGINEERS
4670 Willow Road, Suite 250

Pleasanton, CA 94588
Edward Boscacci, Jr. P.E.

(650) 482-6334
PE 34369

Project Engineer
BKF No 20076027



Location Hydraulics Memorandum
Route 1/9 Intersection Project

2

Table of Contents

Setting 1
Project Description 1
National Flood Insurance Maps 2
Methodology 2
Bridge Hydraulics 2
Impact on Floodplain 3
Conclusions 4



Location Hydraulics Memorandum
Route 1/9 Intersection Project

3

FIGURES:

Figure 1 Project Location Map

TABLES:

Appendix A

Exhibit 1 Firmette of FLOODPLAIN FEMA Map Number 060687 C0332D



map

PROJECT
LOCATION

PROJECT LOCATION MAP
Route 1/Route 9 Intersection Improvement Project

in the City of Santa Cruz
in Santa Cruz County

05-SCr-1 PM 17.5/17.7 and 05-SCr-9 PM 0.0/0.2
EA 465800

NO SCALE



PROJECT VICINITY MAP
Route 1/Route 9 Intersection Improvement Project

in the City of Santa Cruz
in Santa Cruz County

05-SCr-1 PM 17.5/17.7 and 05-SCr-9 PM 0.0/0.2
EA 465800

NO SCALE

LEGEND

Limit of Work

San Lorenzo River
Multipurpose Path

Tannery
Arts Center

Santa Cruz
Memorial
Cemetery

Central
Home
Supply

Rebele
Family
Shelter

Gateway
Plaza

Shopping
Center

San Lorenzo
River Bridge

Arroyo de San
Pedro Regaldo

PROJECT
LIMITS



Location Hydraulics Memorandum
Route 1/9 Intersection Project

1

SETTING

The California Department of Transportation District 4 is proposing to improve the Route 1 and
Route 9 Intersection (Intersection) in the City of Santa Cruz (project). The project area is in the
vicinity of the San Lorenzo River (River). The project proposes roadway widening and pavement
resurfacing 400 feet west of the San Lorenzo River. This grading would have no affect on River
water levels. As currently proposed, the project will be outside of the Federal Emergency
Management Agency 100-year inundation area except for a limited area of fill associated with
roadway widening that will be placed at the northeast corner of the Intersection, upstream of the
Highway 1 Bridge. The fill is downstream of two existing buildings that block flows through the
project area, making the zone where the fill will be placed ineffective for conveying River flow.
The fill needed for roadway widening will not impact 100-year water levels in the San Lorenzo
River. The project vicinity is shown in Figure 1.

The proposed project will be adjacent to the overland flow path of the San Lorenzo River. The
purpose of this report is to present the following:

The design 100-year flow rates
Existing 100-year water levels
Impact of project on the 100-year water level

The area has a relatively mild climate, with temperatures ranging from an average high of about
75 degrees Fahrenheit during July to an average low of 39 degrees Fahrenheit in January. Fog
and low overcast are common during the night and morning hours. Nearby temperature gages are
Santa Cruz (2 miles away) and Felton (6 miles away). About ninety percent of the rainfall occurs
between November 1 and April 30.  January is usually the month with the most rainfall.
Although thunderstorms do occur during the summer months, they do not contribute
significantly to the annual precipitation. At the project location, the mean annual precipitation is
about 30 inches.

The peak recorded flow in the San Lorenzo River at the Santa Cruz gage (USGS 11161000 SAN
LORENZO R A SANTA CRUZ CA) is 30,400 cfs on December 23, 1955. Gage data is
available for 1953 through 1960 and for 1988 through current. The highest reading for the 1988
through current period is 19,000 cfs on February 3, 1988. The USGS reports a total drainage area
of 115 square miles at the stream gage. Flood control improvements were constructed along the
San Lorenzo River through downtown Santa Cruz following the 1955 floods.

PROJECT DESCRIPTION

The project proposes widening and pavement replacement at the intersection of Route 1 and
Route 9. The project includes relocating the outfall for Arroyo de San Pedro Regaldo. About 10-
feet to the east to accommodate the Route 9 roadway widening. Modifications to Arroyo de San
Pedro Regaldo are not included in this Location Hydraulics Study.
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NATIONAL FLOOD INSURANCE MAPS

The project is adjacent to the 100-year inundation area of the San Lorenzo River. The San
Lorenzo River is shown on the Federal Emergency Management Agent (FEMA) Flood Insurance
Rate Map (FIRM), with a substantial overbank area identified as Hazard Zone A. The FEMA
Flood Insurance Rate Map is attached as Exhibit 1 in Appendix A. The flood map shows that
runoff overtops the Creek banks, but does not overtop the existing Route 1 Bridge. No in-stream
improvements are proposed that would affect 100-year water levels.

EXHIBIT 1 –Santa Cruz County, California, Panel 332 of 470. The map is Community
Panel number 060687 C0332D and has a revised date of March 2, 2006.

METHODOLOGY

No Creek modeling was conducted as a part of this evaluation. Water levels and design flows are
from the FEMA FIS.

BRIDGE HYDRAULICS

The 100-year water level of the Creek at the San Lorenzo River Highway 1 Bridge is identified
on the FEMA Flood Insurance Study as Elevation 27 upstream of the bridge and elevation 26
downstream of the bridge.

Based on the City of Santa Cruz Flood Insurance Study by FEMA, the peak flow rate in the San
Lorenzo River during the 100-year storm event (1-percent design flood) is 47,600 cfs upstream
of the confluence with Branciforte Creek about one mile downstream of the project. The FEMA
50-year flow at this location is 39,600 cfs and the 500-year flow is 66,500 cfs. The upstream
tributary area is 118 square miles.

Scour - The project will not impact Creek flows or scour potential.

IMPACTS ON FLOODPLAIN

The following addresses project impacts on the floodplain.

1. Risk Associated with Implementation of the Action

There is no increase in flooding risk associated with the project. The proposed project will
fill a small portion of the Creek overbank reducing total overbank flow area by less than 1%.
The grading would occur above the 10-year water level and will not change hydraulics for
storm events more frequent than a 10-year event. The fill would occur outside the effective of
flow  path  of  the  bridge  and  will  not  impact  flow  velocities  and  friction  losses.  The  risks
associated with the proposed action are not significant.
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2. Impacts on Natural and Beneficial Flood-plain Values

There are no detrimental project impacts on natural and beneficial flood-plain values. The
project proposes no changes below top of bank and impacts only an area that is already
developed.

3. Support of Probable Incompatible Floodplain Development.

The proposed project includes grading of the overbank. The project will not adversely affect
the floodplain. The project will not result in or support incompatible floodplain development.

4. Measures to Minimize Floodplain Impacts Associated with the Action

No actions are proposed within the floodplain.

5. Measures to Restore and Preserve the Natural and Beneficial Floodplain Values Impacted by
the Action

No actions are proposed within the top of bank of the River, thereby preserving the natural
floodplain value.

6. Practicability of Alternatives to any Significant Encroachment

No significant floodplain encroachments are proposed as a part of the project, and no
incompatible floodplain development is proposed.

7. Practicability of Alternatives to any Longitudinal Encroachment

The proposed project is not a longitudinal encroachment of the base floodplain.

CONCLUSION

The proposed changes to pavement and roadway will result in a minor reduction in ineffective
100-year flow area within the San Lorenzo River floodplain. Work will be away from the top of
bank of the River and will have no direct affect on River conditions. The adjacent area will be
inundated to elevation 27 during a 100-year event. The project proposes minor fill to an area
below elevation 27, including for the relocation of the Arroyo de San Pedro Regaldo outfall. No
flooding of the Intersection roadway improvements would occur during the 100year event. The
project does not impact beneficial uses of the Creek or adversely impact floodplain values.






