APPENDIX C

Fish Screen Design for Baldwin Creek

I. Introduction

This document addresses the design of a fish screen for Baldwin Creek. Design guidelines for the screen were taken from NMFS 1997 Fish Screen Criteria for Anadromous Salmonids located in Appendix D. The screen in question has been designed and installed in order to protect and enhance fish populations in the area (See Figure 1). 

Irrigation has played an important role in the development of the north coast of Santa Cruz County and agriculture has been a mandated element of Wilder Ranch State Park.  Over the past 100 years the Marconi family has been removing water from Baldwin Creek to water the fields adjacent to Baldwin drainage. 

Baldwin Creek flows from the uplands of Wilder Ranch State Park to the ocean and passes under Highway One and Union Pacific Railroad before it reaches the ocean. Water is diverted approximately 500’ south of the railroad culvert into two holding ponds. It is at this diversion that a fish screen has been installed.

II.
Screen Criteria for Juvenile Salmonids

A.
Structure Placement

1. General

Water will be withdrawn from an appropriate elevation considering juvenile fish attraction. Water temperature control is not an issue because water is not released downstream. Water will only be withdrawn during the spring, summer and fall. Due to California’s Mediterranean climate rainfall is not expected during much of this time, consequently the flow of water is not expected to change drastically.  Immediately before the winter rains the flashboard will be installed and no water will be removed until the end of high water flow winter season. Again, during this time water surface elevations are not expected to change.

2. Stream

It is practical and preferable to install the fish screen at the diversion entrance. The screen face will not be placed parallel to the river flow because the flow is ~2  cfs.  If the diversion flow is under 40 cfs and the screen orientation is six feet or less, the screen orientation may be angled perpendicular to the flow.  

Since we are able to install the fish screen at the diversion, a juvenile bypass system is not being used.

B. Approach Velocity (SV)

1. Fry Criteria

Fry sized salmonids have been found in the vicinity of the diversion, therefore fry are considered to be present and certain criteria apply.  Approach Velocity shall not exceed 0.33 feet per second.

2. The total submerged screen area required (excluding area of structural components) is calculated by dividing the maximum diverted flow by the allowable approach velocity.

maximum diverted flow

50%

allowable approach velocity       X  .33 cfs
= 16.5 cfs    

3. The screen design is a box frame with wire covering it, this provides for uniform flow distribution over the surface of the screen, thereby minimizing approach velocity. There is a pool of water around the box wire frame and water flow in this area is minimal.
C. Sweeping Velocity

Sweeping velocity (SV) is the water vector component parallel and adjacent to the screen face.  SV shall be greater than the approach velocity.

D. Screen Face Material

1. Fry Criteria

Woven wire was used for this screen and the openings do not exceed 3/32 inches (2.38 mm) measured diagonally.  The material provides a minimum of 27% open space.

E. Civil Works and Structural Features

The face of the screen has been placed flush with any adjacent screen walls, this allows fish unimpeded movement parallel to the screen face.  A trash rack has not been installed to protect the structural feature of the screen from large debris. This is unnecessary as large woody debris rarely makes it to this portion of the stream. The screen will be maintained daily by employees of Morelli Farms to insure that the screen is debris free and the other components are functioning correctly.

F, G, H, I 
All relate to bypass systems and do not apply

F. Operations and Maintenance

The screen will be installed during the summer around May when the rainfall season is past.   There is no specific date for the installation as it depends on the rainfall.  Sandbags, which are present at site, are used to block the flow of stream to culvert.  Once the water flow has been diverted the screen can be installed.  The wire box is placed around the culvert.  The backside of the wire box is plywood and fits snugly against the culvert preventing any fish entrance to the diversion. When the first storm of the winter season approaches the wire box is removed until the following year.

An employee of Morelli Farms will maintain the screen on a daily basis by brushing the screen and removing debris. This diversion is an open channel and this would normally require a trash rack.  In this case large woody debris does not make it to this portion of the stream, therefore, a trash rack is not necessary.

G. Modified Criteria for Small Screens (Diversion Flow less than 40 cfs)

1. Required Screen area is a function of the approach velocity listed in Section B, Approach Velocity, Parts 1, 2, and 3 above.

2. For screens lengths six feet of less, screen orientation may be angled perpendicular to the flow. 
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Length (in)
Depth 
Area 

L * D=A
Velocity
Cfs

V *A



7
0.1
0.7
0.01
0.007



8
0.325
2.6
1.48
3.848



8
0.31
2.48
1.7
4.216



6
0.25
1.5
2.05
3.075



8
0.325
2.6
1.82
4.732



6
0.3
1.8
1.36
2.448



8
0.08
0.64
0
0


Avg.




2.618
Ft/sec

