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OUR COMMITMENT TO SUSTAINABILITY  |  ESA helps a variety of 
public and private sector clients plan and prepare for climate change and 
emerging regulations that limit GHG emissions. ESA is a registered 
assessor with the California Climate Action Registry, a Climate Leader, 
and founding reporter for the Climate Registry. ESA is also a corporate 
member of the U.S. Green Building Council and the Business Council on 
Climate Change (BC3). Internally, ESA has adopted a Sustainability Vision 
and Policy Statement and a plan to reduce waste and energy within our 
operations. This document was produced using recycled paper.   



 

Chorro Creek Ecological Reserve Floodplain Restoration  i ESA / 140012.00 
Water Control Plan March 2017 

TABLE OF CONTENTS 
Chorro Creek Ecological Reserve Floodplain 
Restoration –Water Control Plan 

Page 
Introduction ........................................................................................................................... 1 
Water Control Plan ................................................................................................................ 1 

Construction Access ...................................................................................................... 1 
Channel B ...................................................................................................................... 2 
Instream Flows ............................................................................................................... 2 
Water Diversion ............................................................................................................. 3 
Pump Intake ................................................................................................................... 4 
Pump Equipment ........................................................................................................... 5 
Coffer Dam ..................................................................................................................... 5 
Cofferdam Installation .................................................................................................... 5 
Piping ............................................................................................................................. 6 
Point of Discharge .......................................................................................................... 6 
Normal Operation ........................................................................................................... 6 
Emergency Operations .................................................................................................. 7 

 
Attachment 
A. Water Control Diagram ............................................................................................A-1 

 



Water Control Plan 
 

Chorro Creek Ecological Reserve Floodplain Restoration ii ESA / 140012.00 
Water Control Plan March 2017 

This page intentionally left blank 

 

 

 



Chorro Creek Ecological Reserve Floodplain Restoration 1 ESA / 140012.00 
Water Control Plan March 2017 

CHORRO CREEK ECOLOGICAL RESERVE 
FLOODPLAIN RESTORATION 
Water Control Plan 

Introduction 
The Chorro Creek Ecological Reserve Floodplain Restoration project site is located within the 
Chorro Creek Ecological Reserve (CCER), a 580-acre open space preserve bisected by Highway 
1 in San Luis Obispo, County. The CCER is owned and managed by California Department of 
Fish and Wildlife (CDFW). The project reach spans 0.5 miles of Chorro Creek, approximately 
four miles upstream from the creek outlet at Morro Bay.   

The proposed design is focused on formalizing the connection of two channel avulsions, where 
the main stem has jumped its bank and cut new secondary channels, with the main stem. The 
design preserves the planform of the well-defined lower secondary channel, which appears to 
have a relatively natural meander pattern, while creating a new sinuous alignment for 
the upper secondary channel, which is currently a straight alignment following a dirt road. 
Additionally, the floodplain will be excavated and the upper avulsion levee breach 
expanded to inundate the floodplain at more frequent flow events and provide a better 
connection to groundwater. The revegetation plan has been designed to support establishment 
of native plants within the riparian zone. 

In addition to the side channel and floodplain enhancements, the existing at-grade vehicle 
crossing will be improved to allow equipment access to the site, as well as support ongoing 
PG&E access to the power line and habitat maintenance activities by CDFW. The banks at the 
existing crossing are over-steepened due to ongoing main channel incision and bank erosion, and 
the design involves grading out the banks to a drive-able slope. 

Water Control Plan 
There are two areas of work in or directly bordering the main stem, shown in Figure 1: (1) 
construction access across Chorro Creek and (2) grading activities at the upstream connection of 
the Channel B to the main stem.  

Construction Access 
The construction access across Chorro Creek will require formalizing and improving the 
approaches to an existing at-grade crossing and installing a temporary flow bypass system for 
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construction vehicles to be able to cross the creek on an elevated roadway above the channel. The 
crossing is located at an existing riffle where flow depth is at a minimum. It is anticipated that the 
contractor will use one of the following methods to cross the channel without adversely impacting 
the channel bed or existing habitat.  Contractually the contractor is required to propose their own 
means and methods, which will be reviewed and approved by the Engineer. 

The contractor may lay crane mats across the channel, maintaining clearance above the water 
level. The crane mats would be expected to provide a travel way at least 15 feet wide and be 
covered with a nonwoven filter fabric (Caltrans Class A) to reduce the risk of sediment falling off 
vehicles and into the channel. In addition, a silt fence or similar barrier would be expected to be 
erected at the edge of the crane mats to prevent falling soil or debris from entering the channel.  

A second option would be for the contractor to install several culverts on the channel bed and 
construct a temporary road, made of imported gravel, on top of the culverts. The ground below 
culverts and gravel would be expected to be protected with a nonwoven geotextile fabric 
(Caltrans Type A) to facilitate removal of all imported material at the end of the project. The 
minimum road width would be expected to be 15 ft. A silt fence or similar barrier would be 
expected to be erected at the edge of the gravel to prevent falling soil or debris from entering the 
channel. If this option or similar is selected by the contractor, then temporary flow control and 
dewatering will be required for the installation of a flow bypass system. It is expected that five (5) 
12-inch culverts will be sufficient to pass summertime baseflow under the temporary road 
crossing. 

After construction is complete the elevated crossing will be removed including any creek bed 
protection. The crossing will continue to be used by maintenance crews and PG&E staff to access 
infrastructure.  

Channel B 
Channel B will begin to convey flow at Q2 (approximately 663 cfs). The improved connection to 
the main stem will lower the existing berm to be approximately four (4) feet above the invert of 
the main stem. Since work will not be occurring directly in the wetted portion of the creek, a silt 
fence or similar enclosure will be employed to isolate the work from the flow in the channel to 
limit the release of turbid water from the site. 

Instream Flows 
The flow in Chorro Creek is typical of a creek in a Mediterranean climate: peaks related to storm 
systems occur from November through March, and base flow steadily decreases from March 
through October. The graph below in Figure 2 shows discharge records for 2014 with typical 
summer flow conditions for Upper Chorro Creek. Discharge approaches 1 cfs in mid-June and 
continues at that rate until the first storms in the fall. Construction and vehicle access to the site 
will be complete by October 15. Table 2 below summarizes data related to the channel crossing. 
It is the contractor’s responsibility to verify the flow rate and depth and propose a viable water 
control plan to control the actual conditions at the time of construction. 
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THE WATER CONTROL SYSTEM IS DESIGNED BASED ON THE FOLLOWING: 

 

Table 1 Data for construction access crossing location. 

Origin of Water  Surface Flow in Chorro Creek 

River Flow Rate (daily max.)  1 cfs (450 gpm) 

Elevation Change (upstream to downstream) ~ 0.5 ft 

Channel Slope ~ 2.4% 

Channel Width ~ 15 ft 

Flow Depth ~ 0.5 ft 

System Install Date June 1 

System Removal Date October 15, same year 

 

Water Diversion 
A dewatering and flow bypass system is needed to complete the work, and a Water Control Plan 
is required by the Technical Specifications in the construction documents. The Biological 
Opinions issued by the US Fish and Wildlife Service (USFWS) and the National Marine Fisheries 
Service (NMFS) include guidelines for flow diversion design. Additionally, California 
Department of Fish and Wildlife’s (CDFW) Streambed Alteration Agreement imposes limits on 
the duration and location of diversion activities. 

If the contractor elects to place materials in the channel to facilitate construction access, then the 
channel would be temporarily dewatered and flow diverted during the fill placement operation. 
The secondary channel connections described above would not require dewatering of the channel 
but the placement of enclosures would divert flow around the active grading areas. These 

Figure 2 Flow in Chorro Creek in 2014 is representative of annual summer baseflows. The project site is located 
near the Upper Chorro Creek gaging station  (Source: MBNEP 2015 Data Summary Report, p. 4-118). 

http://www.mbnep.org/wp-content/uploads/2016/02/2015-Data-Summary-Report.pdf
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enclosures would be kept close to the bank and have a minimal impact on the natural flow in the 
creek. 

The dewatering location would be located at approximate river station 55+20 and return flow will 
be delivered at approximately station 54+70 as shown on Figure 3. The channel will be 
completely dewatered during the installation of the temporary creek crossing, which is anticipated 
to last up to five (5) days. 

The dewatering and flow bypass system will collect all of the river flow from a pool upstream of 
the crossing location and deliver it to the creek just downstream of the crossing. The anticipated 
length of channel dewatering is approximately 50 linear feet but may vary depending on the 
actual site conditions. 

The Contractor will ensure that all materials and equipment will be available for the water 
diversion system prior to the commencement of work. If for some reason the system is not 
operating properly, construction activities will be stopped until the system deficiencies are 
rectified. Installation and removal of the diversion system will be coordinated with the project’s 
biological monitor and the Owner’s Representative. 

The primary water bypass and dewatering system will include the following components: 

• Pump Intake 

• Pumping Equipment 

• Coffer Dam(s) 

• Bypass Piping/Pipeline 

• Point of Discharge 

Please refer to Attachment A for a schematic representation of the proposed water diversion 
components and layout. 

Pump Intake 
The submersible pump has a built-in coarse screen at the inlet chamber. In addition, a smaller 
mesh screen will be placed around the intake zone to exclude small invertebrates. The screen 
mesh openings will be approximately 3/32 inch (2.38 mm) and will consist of woven wire screen 
(or a perforated plate screen) with a minimum of 27% open area. The mesh screen will be affixed 
to metal t‐posts and 12‐gauge wire or other appropriate support.  

At the upstream cofferdam location, the pump intake fish screen will be installed as one of the 
first steps. Close coordination with the project’s biological monitor will be maintained at all 
times. The intake screen will be selected and installed in accordance with the National Marine 
Fisheries Service (NMFS) Fish Screening Criteria for Anadromous Salmonids 
(http://swr.nmfs.noaa.gov/hcd/fishscrn.pdf) and the Addendum for Juvenile Fish Screen Criteria 
for Pump Intakes (http://swr.nmfs.noaa.gov/hcd/pumpcrit.pdf ). 

http://swr.nmfs.noaa.gov/hcd/fishscrn.pdf
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Upstream of the intake zone, a blocknet screen will be placed across the channel and keyed into 
the bed and banks prior to installation of the coffer dam. A biologist will be on site during the 
dewatering activity to monitor the installation, provide guidance on avoiding fish stranding, and 
to rescue and relocate fish located in the work area.  

The pump will then be used to draw down the flow of the creek via the bypass pipe. Once the 
flow is drawn down to a sufficient level the upper cofferdam will be installed followed by the 
downstream cofferdam, if need depending on backwater conditions. 

Pump Equipment 
Electric submersible pump(s) will be placed in an area upstream of the cofferdam location. This 
pump will operate continuously for the duration of the work within a given area to ensure a 
continuous flow of the river at the rate of the existing flow at the time the pump is installed. The 
pump will likely be powered by a diesel‐powered electric generator set (e.g., a genset).  

Coffer Dam 
Depending on the conditions encountered, the Contractor may use various coffer dam materials. 
The default coffer dam will consist of sand bags wrapped with 10‐mil polysheeting. This 
proposed coffer dam construction has proven effective on many other projects. The coffer dam 
will be installed at the upstream limit of each diversion zone. A secondary cofferdam will be 
installed downstream limit of the diversion zone if needed to prevent back flow into the work 
area. The cofferdams will be approximately 2 to 4 feet wide (at base) by 2 to 3 feet high and run 
from bank to bank on the existing channel. Depending on flow conditions present at the time of 
dewatering, two coffer dams may be required (i.e., upstream and downstream).  

To prevent turbidity during the cofferdam installation a very detailed work sequence will be 
applied as discussed below. 

Prior to the installation of the cofferdam all the necessary bypass piping will be assembled and 
placed along the edge of the river bank outside of the grading limits and along the low flow 
channel to the downstream cofferdam (if needed) or diversion limit location. 

Cofferdam Installation 
Cofferdam installation will follow these steps: 

1. Mobilization of the pump, mini excavator, materials, and personnel along the river bank 
(low flow channel edge) 

2. Coordinate with fisheries biologist 
3. Stage materials including pipe along bank, filled sandbags at up and downstream locations 
4. Prepare sump and install pump and connect to pipe 
5. Haze aquatic species from cofferdam location 
6. Install fish exclusion screening 



Water Control Plan 
 

Chorro Creek Ecological Reserve Floodplain Restoration 6 ESA / 140012.00 
Water Control Plan March 2017 

7. Begin pumping into bypass 
8. Install sandbags incrementally from one side of the channel toward the other so that the 

diversion increases 50% to 100% diverted. 
9. Install the last sections of sand bags in the active channel after at least four hours passes. 
10. Use plastic sheet to seal the cofferdams if needed. 

Cofferdams will be at least 2 feet high and run from bank to bank on the existing channel. 

Piping 
The water will be pumped from the upstream of the cofferdam to the discharge point through a 
solid 6‐8” bypass pipe. This bypass pipe will be secured at mid bank or higher of the low flow 
channel (outside of grading footprint and in‐stream structures) using metal t‐posts or wood stakes. 
When work on the channel bank takes place the bypass pipe will temporarily be relocated.  

The pipe will carry channel water directly from the electric pump to a dissipation device placed at 
the downstream limit of the dewatered channel segment. The piping will be primarily located on 
the side of the river where there is least impact. 

Point of Discharge 
An energy dissipation device will be constructed at the discharge point of the bypass piping. The 
basin will consist of a combination of gravel bags, filter fabric (non‐woven geotextile) and silt 
fence or wattles. The fabric will be laid across the bypass pipe opening to a 5‐foot width and 
extended 5 feet downstream. The dissipation device will reduce the velocity of the clean water 
exiting from the bypass pipe. A sediment barrier consisting of filter fabric attached to wire 
fencing will be installed just downstream of this basin to reduce turbidity, if necessary. Silt 
curtains can be deployed to assist with turbidity control but only if the water depth is 4 feet or 
deeper. 

Normal Operation 
Normal operation is expected to handle the expected flows in the river, up to a maximum flow of 
1 cfs (448 gpm). It is possible that perched water will be encountered or base flow exceeds the 
estimate provided. The pump size may need to be adjusted during the bypass operations if flow 
rates increase. The contingency bypass system components include the following: 

Additional Well Points and/or Sumps: If groundwater is encountered in construction areas which 
cannot be accommodated by the system, additional well points or sumps (with small pumps) will 
be installed as needed. This additional water may be directed to the dissipation device at the 
downstream end or in the case of smaller volumes, discharged along the river bank in areas of 
existing vegetation or where dust control is needed. Materials will be available at the job site to 
tie these intake points into the dewatering system. 

Increased Pump Size: A backup pump will be available on standby at all times and to be 
delivered to the site to replace the primary pump in the event the primary pump does not function 
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properly. If either the primary pump or the secondary pump cannot accommodate the dewatering 
requirements, larger pumps will be operated.  

The diesel generator will require refueling periodically during the system operation. A crew 
member will be responsible for checking the tank each day (including weekends) and add fuel as 
needed. Fueling will be performed in accordance with the SWPPP and Spill Prevention and 
Response Plan (separate submittals). The generator will be underlain with plastic sheeting and a 
sandbag berm (or Spillguard BMP) to serve as containment in the event of a spill. 

The generator set will be typically located well above the main channel and protected from 
excavation equipment. At the beginning of each work day, the generator and pump will be 
checked for disruption or damaged and corrected as necessary. 

Emergency Operations 
The project permits will likely require that all work be completed within the river channel by 
October 15th. In the event of a predicted storm that may overwhelm the bypass system, the 
Contractor will be available to shut down operations and remove the upper cofferdam(s) or a 
portion of the dam(s) to create a weir. 
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ATTACHMENT A 
Water Control Diagram 
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