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south Delta export facilities 

Head of Old River (HOR) gate operations 

Additionally, the operation of the following facilities is included in the PA once the north Delta 
diversions are operational, but no changes to their operations are proposed.  

Delta Cross Channel (DCC) gate operations 

Suisun Marsh facilities 

North Bay Aqueduct (NBA) Intake 

The proposed operational criteria are described in the following sections and in Table 3.3-1. The 
longfin smelt is a species listed under the California Endangered Species Act (CESA). Therefore, it 
will be necessary for DWR to meet CESA permit issuance criteria for this species. To avoid a 
reduction in overall abundance for longfin smelt, the PA includes spring outflow criteria, which are 
intended to be provided by appropriate beneficiaries through the acquisition of water from willing 
sellers. If sufficient water cannot be acquired for this purpose, the spring outflow criteria will be 
accomplished through operations of the CVP/SWP to the extent an obligation is imposed on either 
the SWP or CVP under federal or applicable state law. Best available science, including that 
developed through a collaborative science program, will be used to analyze and make 
recommendations on the role of such flow in supporting longfin smelt abundance to CDFW, who 
will determine whether it is necessary to meet CESA permitting criteria.  

Operations under the PA may result in substantial change in Delta flows compared to the expected 
flows under the existing Delta configuration, and in some instances real-time operations will be 
applied for water supply, water quality, flood control, and/or fish protection purposes. Two key 
drivers of CVP/SWP operations, Fall X2 and spring outflow, as well as many of the individual 
operational components described below, are designed to adapt to developing scientific information 
as a consequence of the level of uncertainty associated with those criteria. A Collaborative Science 
and Adaptive Management Program will be used to evaluate and consider changes in the 
operational criteria based on information gained before and after the new facilities become 
operational. Described in more detail in Section 3.4.6 Collaborative Science and Adaptive 
Management Program this program will be used to consider and address scientific uncertainty 
regarding the Delta ecosystem and to inform implementation of the operational criteria in the near 
term for existing BiOps for the coordinated operations of the CVP/SWP (U.S. Fish and Wildlife 
Service 2008, National Marine Fisheries Service 2009) and the 2081b permit for the SWP facilities 
and operations (California Department of Fish and Game 2009), as well as in the future for the new 
BiOp and 2081(b) for this PA. 

3.3.2 Operational Criteria 

Table 3.3-1 provides an overview of the proposed new criteria and other key criteria assumed for 
Delta operations when the proposed north Delta diversion intakes are operational. The proposed 
operational criteria were developed in coordination with NMFS, USFWS, and DFW to minimize 
project effects on listed species. Further descriptions, including the intent of the specific criteria for 
each facility are described below, except the spring outflow criterion which is not associated with 
any facility.  
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The purpose of the spring outflow criteria is to maintain spring outflows consistent with the current 
Biological Opinions (FWS 2008; NMFS 2009), as described above.  

A brief description of the modeling assumptions for each criterion is included. Additional detail 
regarding modeling assumptions is included in Table 3.3-2. Actual operations will also rely on real-
time operations as described in Section 3.3.3, Real-Time Operational Decision-Making Process. 
Criteria presented in Table 3.3-1, as annotated, for south Delta operations represent the maximum 
restrictions on exports. Even though this BA attempts to describe the temporal scale at which some 
of the operational criteria will be implemented (e.g. north Delta bypass flow requirements and OMR 
requirements), a detailed operations plan will be developed by Reclamation and DWR in 
coordination with DFW, NMFS and USFWS prior to the new facilities becoming operational.  

 
Table 3.3-1. New and Existing Water Operations Flow Criteria and Relationship to Assumptions in 
CALSIM II Modeling27 
 

 

Parameter 
 

Criteria Summary of CALSIM II Modeling 
Assumptionsa 

New Criteria Included in the Proposed Action 
North Delta 
bypass flows 28 

 Bypass Flow Criteria (specifies bypass flow 
required to remain downstream of the North Delta 
intakes): 
 October, November: Minimum flow of 7,000 

cfs required in river after diverting at the North 
Delta intakes. 

 December through June: see below 
 July, August, September: Minimum flow of 

5,000 cfs required in river after diverting at the 
North Delta intakes. 

  Pulse Protection: 
 Low-level pumping of up to 6% of total 

Sacramento River flow at Freeport such that 
bypass flow never falls below 5,000 cfs. No 
more than 300 cfs can be diverted at any one 
intake. 

 Low level pumping maintained  
during the pulse protection period. 

 Pulse is determined based on the real- time 
monitoring of juvenile fish movement as 
described in Section 3.3.3.1 North Delta 
Diversion 

 If the initial pulse begins and ends before Dec 
1, the bypass flow criteria for 

 Initial Pulse Protection: 
 Low-level pumping of up to 6% of 

total Sacramento River flow such 
that bypass flow never falls below 
5,000 cfs. No more than 300 cfs 
can be diverted at any one intake. 

 If the initial pulse begins and ends 
before Dec 1, criteria for the 
appropriate month (Oct–Nov) go 
into effect after the pulse until Dec 
1. On Dec 1, the Level 1 rules 
defined in Table 3.3-2 apply until  
a second pulse, as defined in Table 
3.3-3 occurs. The second pulse 
will have the same protective 
operation as the first pulse. 

                                                 
27 In coordination with NMFS, USFWS, and CDFW, several updates to CWF operational criteria were made during the 
ESA and CESA consultation processes. An analysis was performed (model results submitted to USFWS on 5/5/17) to 
determine if the updated operational criteria would result in additional effects outside of those analyzed in this BA. The 
modeling results confirmed the effects of the operational updates are within the range analyzed in the BA. As a result, 
the PA effects analysis in Chapters 5 and 6 are representative of potential project effects and no additional analysis is 
necessary.  
28 Sacramento River flow upstream of the intakes to be measured flow at Freeport. Bypass flow is the Sacramento River 
flow quantified downstream of the Intake # 5. Sub-daily north Delta intakes’ diversion operations will maintain fish 
screen approach and sweeping velocity criteria 
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Parameter 
 

Criteria Summary of CALSIM II Modeling 
Assumptionsa 

   the month (Oct-Nov) when the pulse 
occurred would take effect. On Dec 
1, the Level 1 rules defined below apply unless 
a second pulse occurs.  

 Post-pulse Criteria (specifies bypass flow  
required to remain downstream of the North Delta 
intakes): 
 December through June: once the  pulse 

protection ends, post-pulse bypass flow 
operations will not exceed Level 1 pumping 
unless specific criteria have been met to 
increase to Level 2 or Level 3. If those criteria 
are met, operations can proceed as defined in 
Table 3.3-2.  Allowable diversion will be greater 
of the low-level pumping or the diversion allowed 
by the post-pulse bypass flow rules in Table 3.3-
2.The specific criteria for transitioning between 
and among pulse protection, Level 1, Level 2, 
and/or Level 3 operations, will be developed 
and based on real-time fish monitoring and 
hydrologic/behavioral cues upstream of and in 
the Delta as discussed in Section 3.3.3.1, North 
Delta Diversion. During operations, 
adjustments to the default allowable diversion 
level specified in Table 3.3-2 are expected to 
be made to improve water supply and/or 
migratory conditions for fish by making real- 
time adjustments to the diversion levels at the 
north Delta intakes. These adjustments are 
expected to fall within the operational bounds 
analyzed for the BA and will be managed 
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South 
Delta 
operatio
ns2930 

 October, November: To be determined 
based on real time operations and 
protection of the D-1641 San Joaquin 
River 2-week pulse. 

 December: OMR flows will not be more negative 
than an average of -5,000 cfs when the 
Sacramento River at Wilkins Slough pulse (same 
as north Delta diversion bypass flow pulse 
defined in Table 3.3-2) triggers31, and no more 
negative than an average of -2,000 cfs when the 
delta smelt USFWS (2008) BiOp action 1 
triggers. No OMR flow restriction prior to the 
Sacramento River pulse or delta smelt action 1 
triggers. 

 October, November32: Assumed 
no south Delta exports during the 
D- 1641 San Joaquin River 2-
week pulse, no OMR restriction 
during 2 weeks prior to pulse, and 
−5,000 cfs in November after 
pulse. 

 December: −5,000 cfs only when 
the Sacramento River pulse based 
on the Wilkins Slough flow (same 
as the pulse for the north Delta 
diversion) occurs. If the USFWS 
(2008) BiOp Action 1 is 
triggered,−2,000 cfs 

 
 

                                                 
29 The criteria do not fully reflect the complexities of CVP/SWP operations, dynamic hydrology, or spatial and 
temporal variation in the distribution of aquatic species. As a result, the criteria will be achieved by operating within an 
initial range of real time operational criteria from January through March and in June. This initial range, including 
operational triggers, will be determined through future discussion, including a starting point of -1250 to -5000 cfs based 
on a 14-day running average, and will be informed by the Adaptive Management Program, including real time 
monitoring. Further, the 3-day averaging period may be modified through future discussion. Modifications to the 3-day 
average period and the range of operating criteria may be needed, in part, because:  1) the water year type is forecasted 
in February but not finalized until May and 2) 0 cfs, or positive, OMR in wet and above normal years may be attained 
coincident with unimpaired flows. 
30 OMR measured through the currently proposed index-method (Hutton 2008) with a 14-day averaging period 
consistent with the current operations (USBR 2014). 
31 December Sacramento River pulse determined by flow increases at Wilkins Slough of greater than 45% within 5- day 
period and exceeding 12,000 cfs at the end of 5-day period, and real-time monitoring of juvenile fish movement. 
Preliminary discussions with engineers indicates ramping down can begin within an hour of the trigger and full ramp 
down could be complete within approximately 12 hours. The Wilkins Slough trigger will be reviewed through future 
discussion, which will be informed by the Adaptive Management Program, including real time monitoring. 
32 As a result of formal consultation with USFWS and NMFS, and as a result of DFW’s issuance of the Draft 2081(b) 
ITP, DWR and Reclamation have included clarifications to the CWF operations flow criteria contained in Table 3.3-1 
table. Although the October/November south Delta operational criteria were updated for the PA (see criteria described 
in the left column), for CALSIM modeling purposes in the effects analysis for the BA, the operational criteria listed 
here were used in the PA scenario to compare against the NAA, which has no OMR flow restrictions in October or 
November. As described in footnote 27, an analysis (model results submitted to USFWS on 5/5/17) was performed 
which indicated that the effects of the updated operational criteria are consistent with the effects analyzed in this BA; 
therefore, it was determined no changes to the CALSIM II modeling assumptions or performance of additional analysis 
was necessary.  
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Parameter 
 

Criteria Summary of CALSIM II Modeling 
Assumptionsa 

  January, February33: OMR flows will not be  
more negative than a 3-day average of 0 cfs 
during wet years, −3,500 cfs during above-normal 
years, or −4,000 cfs during below-normal to 
critical years, except −5,000 in January of dry and 
critical years. 

 March34: OMR flows will not be more negative 
than a 3-day average of 0 cfs during wet or 
above- normal years or −3,500 cfs during below- 
normal and dry year and -3,000 cfs during critical 
years. 

 April, May35: Allowable OMR flows depend on 
gaged flow measured at Vernalis, and will be 
determined by a linear relationship. If Vernalis 
flow is below 5,000 cfs, OMR flows will not be 
more negative than -2000 cfs. If Vernalis is 6,000 
cfs, OMR flows will not be less than +1000 cfs. If 
Vernalis is 10,000 cfs, OMR flows will not be  
less than +2,000 cfs. If Vernalis is 15,000 cfs, 
OMR flows will not be less than +3,000 cfs. If 
Vernalis is at or exceeds 30,000 cfs, OMR flows 
will not be less than 6,000 cfs. 

 June: Similar to April and May, allowable flows 
depend on gaged flow measured at Vernalis 
(except without interpolation). If Vernalis is less 
than 3,500 cfs, OMR flows will not be more 
negative than −3,500 cfs. If Vernalis exceeds 
3,500 cfs up to 10,000 cfs, OMR flows will not  
be less than 0 cfs. If Vernalis exceeds 10,000 cfs 
up to 15,000 cfs, OMR flows will not be less than 
+1,000 cfs. If Vernalis exceeds 15,000 cfs, OMR 
flows will not be less than +2,000 cfs. 

 July, August, September: No OMR flow 
constraints 36. 

 OMR criteria under 2008 USFWS and 2009 
NMFS BiOps or the above, whichever results in 

requirement for 14 days is assumed. 
Remaining Dec days were assumed 
to have an allowable OMR of -8000 
cfs to compute a composite monthly 
allowable OMR level. 

 April, May: OMR requirement for 
the Vernalis flows between 5000 cfs 
and 30000 cfs were determined by 
linear interpolation. For example, 
when Vernalis flow is between 5,000 
cfs and 6,000 cfs, OMR requirement 
is determined by linearly 
interpolating between −2,000 cfs and 
+1,000 cfs. 

 January–March and June– 
September: Same as the criteria 

 New OMR criteria modeled as 
monthly average values. 

 
 
 
 

                                                 
33 Water year type based on the Sacramento 40-30-30 index to be based on 50% forecast per current approaches; the first 
update of the water year type to occur in February. CALSIM II modeling uses previous water year type for October 
through January, and the current water year type from February onwards 
34 Water year type as described in the above footnote. 
35 When OMR target is based on Vernalis flow, will be a function of 5-day average measured flow. 
36 The PA operations include a preference for south Delta pumping in July through September months to provide limited 
flushing flows to manage water quality in the south Delta. 
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Parameter 
 

Criteria Summary of CALSIM II Modeling 
Assumptionsa 

 more positive, or less negative OMR flows, will 
be applicable37. 

 

HOR gate 
operations 

 October 1–November 30: RTO management – 
with the current expectation being that the HOR gate 
will be operated to protect the D- 1641 pulse 
flow. 

 January-March 31, and June 1-15: RTO will 
determine exact operations to protect salmon fry 
when migrating, During this migration, operation 
will be  to close the gate subject to RTO for 
purposes of water quality, stage, and flood 
control considerations. 

 April-May: Initial operating criterion will be to 
close the gate 100% of time subject to RTO for 
purposes of water quality, stage, and flood control 
considerations (Section 3.3.3, Real-Time 
Operational Decision-Making Process). 
Reclamation, DWR, NMFS, USFWS, and DFW 
will actively explore the implementation of 
reliable juvenile salmonid tracking technology 
that may enable shifting to a more flexible real 
time operating criterion based on the 
presence/absence of listed fishes. 

 June 16 to September 30, December: Operable 
gates will be open. 

 Assumed 50% open from January 1 
to June 15, and during days in 
October prior to the D-1641 San 
Joaquin River pulse. Closed during 
the pulse. 100% open in the 
remaining months. 

 
 
 
 
 
 
 
 
 
 
 
 

                                                 
37 Change in CVP/SWP pumping from the south Delta will occur to comply with OMR targets and will be achieved to the extent 
exports can control the flow. The OMR targets would not be achieved through releases from CVP/SWP reservoirs. The combined 
CVP/SWP export rates from the proposed north Delta intakes and the existing south Delta intakes will not be required to drop below 
1,500 cfs to provide water supply for health and safety needs, critical refuge supplies, and obligation to senior water rights holders. 
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Parameter 
 

Criteria Summary of CALSIM II Modeling 
Assumptionsa 

Delta Cross 
Channel Gates 

 Operating criteria as required by NMFS (2009) 
BiOp Action IV.1 and D-1641, and DCC 
closure for downstream flood control will be 
based on Sacramento River flow at Freeport, 
upstream of the NDD facilities. 

 Delta Cross Channel gates are closed 
for a certain number of days during 
October 1 through December 14 
based on the Wilkins Slough flow, 
and the gates may be opened if the 
D-1641 Rock Slough salinity standard 
is violated because of the gate closure. 
Delta Cross Channel gates are 
assumed to be closed during 
December 15 through January 31. 
February 1 through June 15, Delta 
Cross Channel gates are operated 
based on D-1641 requirements. 

Spring Outflow38 March, April, May: Initial operations will 
maintain the March–May average delta 
outflow that would occur with existing 
facilities under the operational criteria 
described in the 2008  USFWS BiOp and 2009 
NMFS BiOp (U.S. Fish and Wildlife Service 
2008; National Marine Fisheries Service 
2009).39 

 2011 NMFS RPA for San Joaquin 
River i-e ratio constraint is the primary 
driver for the Apr-May Delta outflow 
under the No Action Alternative, this 
criterion was used to constrain Apr-
May total Delta exports under the PA 
to meet Mar- May Delta outflow 
targets. 

Key Existing Delta Criteria Included in Modeling40 
Fall Outflow  No change. September, October, November: 

implement the USFWS 2008 BO Fall X2 
requirements in wet (W) and above normal (AN) 
year types. 

 September, October, November: 
implement the 2008 USFWS BiOp 
“Action 4: Estuarine Habitat During 
Fall” (Fall X2) requirements (U.S. 
Fish and Wildlife Service 2008). 

Winter and 
summer outflow 

 No change. Flow constraints established under D- 
1641 will be followed if not superseded by 
criteria listed above. 

 SWRCB D-1641 Delta outflow and 
February – June X2 criteria. 

 
 
 
 
 

 

Parameter 
 

Criteria Summary of CALSIM II Modeling 
Assumptionsa 

                                                 
38 For modeling purposes, the criteria described in the CALSIM modeling assumptions column were used for the PA 
scenario. However, the 2081(b) ITP is expected to include final operations related to spring outflow. Although the 
expected spring outflow requirements from DFW are not components for the proposed action, DFW’s expected 
operational criteria related to spring outflow was modeled and included in the draft 2081(b) ITP and presented in the 
table below: Spring Outflow Criteria Upon initiation of the Test Period and throughout the CDFW permit term, 
average Delta outflow for LFS based on the 50% exceedance forecast for the current month’s ELT 8 River Index (8RI).) 
(From DFW ITP) 
39 If best available science resulting from collaborative scientific research program shows that Longfin Smelt abundance 
can be maintained in the absence of spring outflow, and DFW concurs, an alternative operation for spring outflow could 
be developed to follow flow constraints established under D-1641. Any changes in the PA will be implemented consistent 
with the CWF AMP, including coordination with USFWS and NMFS 
40 All the CALSIM II modeling assumptions are described in Appendix 5.A, CALSIM Methods and Results. 


	Description of the Proposed Action0F
	3.1 Introduction
	3.1.1 Guiding Principles
	3.1.2 Central Valley Project
	3.1.3 State Water Project
	3.1.4 Coordinated Operations Agreement
	3.1.5 Delta Operations Regulatory Setting
	3.1.5.1 1995 Water Quality Control Plan
	3.1.5.2 Decision 1641 and Revised D1641
	3.1.5.3 2006 Revised WQCP
	3.1.5.4 Current Water Quality Control Plan Revision Process
	3.1.5.5 Annual/Seasonal Temperature Management Upstream of the Delta

	3.1.6 Current Real-Time Operations
	3.1.7 Ongoing Processes to support Real-Time Decision Making
	3.1.8 Groups Involved in Real-Time Decision Making and Information Sharing
	3.1.8.1.1 Water Operations Management Team
	Operations and Fisheries Technical Teams
	The Sacramento River Temperature Task Group
	Smelt Working Group
	Delta Operations for Salmonid and Sturgeon Workgroup
	Delta Condition Team
	American River Group


	3.1.9 Take Authorization Requested
	3.1.10 Construction Phase
	3.1.11 Operations Phase

	3.2 Conveyance Facility Construction
	3.2.1 Geotechnical Exploration
	3.2.1.1 Overview of Geotechnical Exploration
	3.2.1.2 Methods for Land-Based Exploration
	3.2.1.3 Methods for Overwater Exploration
	3.2.1.4 Extent of Phase 2a Land-based and Overwater Work
	3.2.1.5 Extent of Phase 2b Land-based and Overwater Work
	3.2.1.6 Schedule

	3.2.2 North Delta Diversions
	3.2.2.1 Intake Design
	3.2.2.2 Fish Screen Design
	3.2.2.3 Construction Overview and Schedule
	3.2.2.4 Levee Work
	3.2.2.4.1 Levee Widening
	3.2.2.4.2 On-Bank Intake Structure, Cofferdam, and Cutoff Walls
	3.2.2.4.3 Box Conduits

	3.2.2.5 Pile Installation for Intake Construction

	3.2.3 Tunneled Conveyance
	3.2.3.1 Design
	3.2.3.2 Schedule
	3.2.3.3 Construction
	3.2.3.3.1 Shaft Site Facilities
	3.2.3.3.2 Shaft Site Preparation
	3.2.3.3.2.1 Access Routes
	3.2.3.3.2.2 Fill Pads

	3.2.3.3.3 Shaft Construction
	3.2.3.3.4 Tunnel Excavation
	3.2.3.3.5 Intermediate Tunnel Access

	3.2.3.4 Landscaping

	3.2.4 Intermediate Forebay
	3.2.4.1 Design
	3.2.4.2 Schedule
	3.2.4.3 Construction

	3.2.5 Clifton Court Forebay
	3.2.5.1 Design
	3.2.5.1.1 Clifton Court Pumping Plant
	3.2.5.1.2 Clifton Court Forebay
	3.2.5.1.3 Clifton Court Forebay Technical Team

	3.2.5.2 Construction
	3.2.5.2.1 Clifton Court Pumping Plant
	3.2.5.2.1.1 Overview
	3.2.5.2.1.2 Site Access
	3.2.5.2.1.3 Cofferdam and Fill Work
	3.2.5.2.1.4 Dewatering

	3.2.5.2.2 Clifton Court Forebay
	3.2.5.2.2.1 Embankments
	Phased Construction at Clifton Court Forebay
	14F15F
	CCF Spillway



	3.2.6 Connections to Banks and Jones Pumping Plants
	3.2.6.1 Design
	3.2.6.2 Construction
	3.2.6.2.1 NCCF Canal
	3.2.6.2.2 NCCF Siphon 1 (Beneath SCCF Outlet)
	3.2.6.2.3 NCCF Siphon 2 (Beneath Byron Highway)
	3.2.6.2.4 Canal Control Structures


	3.2.7 Power Supply and Grid Connections
	3.2.7.1 Design
	3.2.7.2 Construction

	3.2.8 Head of Old River Gate
	3.2.8.1 Design
	3.2.8.1.1 HOR Gate Technical Team

	3.2.8.2 Construction
	3.2.8.2.1 Dredging
	3.2.8.2.2 Gate Construction


	3.2.9 Temporary Access and Work Areas
	3.2.10 Common Construction-Related Activities
	3.2.10.1 Clearing
	3.2.10.2 Site Work
	3.2.10.3 Ground Improvement
	3.2.10.4 Borrow Fill
	3.2.10.5 Fill to Flood Height
	3.2.10.6 Dispose Spoils
	3.2.10.7 Dewatering
	3.2.10.8 Dredging and Riprap Placement
	3.2.10.9 Barge Landing Construction and Operations19F
	3.2.10.10 Landscaping and Associated Activities
	3.2.10.11 Pile Driving


	3.3 Operations and Maintenance of New and Existing Facilities
	3.3.1 Implementation
	3.3.2 Operational Criteria
	3.3.2.1 Operational Criteria for North Delta CVP/SWP Export Facilities
	3.3.2.2 Operational Criteria for South Delta CVP/SWP Export Facilities
	3.3.2.3 Operational Criteria for the Head of Old River Gate
	3.3.2.4 Operational Criteria for the Delta Cross Channel Gates
	3.3.2.5 Operational Criteria for the Suisun Marsh Facilities
	3.3.2.5.1 Suisun Marsh Salinity Control Gates
	3.3.2.5.2 Roaring River Distribution System
	3.3.2.5.3 Morrow Island Distribution System
	3.3.2.5.4 Goodyear Slough Outfall

	3.3.2.6 Operational Criteria for the North Bay Aqueduct Intake

	3.3.3 Real-Time Operational Decision-Making Process
	3.3.3.1 North Delta Diversion
	3.3.3.1.1 Pulse-Protection


	3.1.1 50F51F52F53F54F
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.1.1
	3.3.4 South Delta Diversions
	3.3.4.1 Head of Old River Gate

	3.3.5 Operation of South Delta Facilities
	3.3.5.1 C.W. “Bill” Jones Pumping Plant and Tracy Fish Collection Facility
	3.3.5.2 Harvey O. Banks Pumping Plant and Skinner Delta Fish Protective Facility
	3.3.5.3 Clifton Court Forebay Aquatic Weed Control Program
	3.3.5.4 Contra Costa Canal Rock Slough Intake

	3.3.6 Water Transfers (source: DWR 2009 and BDCP 2013)
	3.3.7 Maintenance of the Facilities
	3.3.7.1 North Delta Diversions
	3.3.7.1.1 Intake Dewatering
	3.3.7.1.2 Sediment Removal
	3.3.7.1.3 Debris Removal
	3.3.7.1.4 Biofouling
	3.3.7.1.5 Corrosion
	3.3.7.1.6 Equipment Needs
	3.3.7.1.7 Sedimentation Basins and Drying Lagoons

	3.3.7.2 Tunnels

	3.1.1
	3.3.8 Intermediate Forebay
	3.3.8.1  Clifton Court Forebay and Pumping Plant
	3.3.8.2 Connections to Banks and Jones Pumping Plants
	3.3.8.3 Power Supply and Grid Connections
	3.3.8.4 Head of Old River Gate
	3.3.8.5 Existing South Delta Export Facilities


	3.4 Conservation Measures
	3.4.1 Restoration and Protection Site Management Plans
	3.4.2 Conservation Banking
	3.4.3 Summary of Restoration for Fish Species
	3.4.3.1 Chinook Salmon and CCV Steelhead
	3.4.3.1.1 Avoidance and Minimization Measures
	3.4.3.1.1.1 Nonphysical Fish Barrier at Georgiana Slough

	3.4.3.1.2 Restoration Actions58F




	NMFS 2009 RPA Action I.7: Improve Yolo Bypass Adult Fish Passage
	Pursuant to the RPA in the 2009 NMFS biological opinion for the long-term operations of the Central Valley Project and State Water Project, DWR, Reclamation and the State and Federal Water Contractors shall improve adult salmonid and sturgeon passage ...
	NMFS 2009 RPA Action I.6.1: Increase Juvenile Salmonid Access to Yolo Bypass, and Increase Duration and Frequency of Yolo Bypass Floodplain Inundation
	Pursuant to the RPA in the 2009 NMFS biological opinion for the long-term operations of the Central Valley Project and State Water Project, DWR, Reclamation and the State and Federal Water Contractors shall increase juvenile salmonid access to the Yol...
	Pursuant to the RPA in the 2009 NMFS biological opinion for the long-term operations of the Central Valley Project and State Water Project, DWR, Reclamation and the State and Federal Water Contractors shall complete all required actions, monitoring, a...
	Pursuant to the RPA in the 2009 NMFS biological opinion for the long-term operations of the Central Valley Project and State Water Project, DWR, Reclamation and the State and Federal Water Contractors shall increase the overall through-Delta survival ...
	NMFS 2009 RPA Action I.2.6: Complete Battle Creek Salmon and Steelhead Restoration Project
	EcoRestore
	Tidal Perennial Habitat Restoration
	Channel Margin Habitat Restoration
	3.4.3.1.2 South Delta Habitat Restoration
	3.4.3.2 Green Sturgeon
	3.4.3.2.1 Avoidance and Minimization Measures
	Tidal Perennial Habitat Restoration Actions

	3.4.3.3 Southern Resident Killer Whale
	3.4.3.3.1 Avoidance and Minimization Measures
	3.4.3.3.2 Restoration Actions

	3.4.3.4 Delta Smelt
	3.4.3.4.1 Avoidance and Minimization Measures
	3.4.3.4.2 Conservation Measures

	3.4.4 Spatial Extent, Location, and Design of Restoration for Listed Species of Wildlife
	3.4.5 Terrestrial Species Conservation
	3.4.5.1 Riparian Brush Rabbit
	3.4.5.1.1 Habitat Description
	3.4.5.1.2 Avoidance and Minimization Measures
	3.4.5.1.2.1 Head of Old River Gate
	3.4.5.1.2.2 Geotechnical Exploration
	3.4.5.1.2.3 Power Supply and Grid Connections
	3.4.5.1.2.4 Restoration Activities


	3.4.5.2 San Joaquin Kit Fox
	3.4.5.2.1 Habitat Definition
	3.4.5.2.2 Avoidance and Minimization Measures
	3.4.5.2.2.1 Activities with Fixed Locations
	3.4.5.2.2.1.1 San Joaquin Kit Fox Surveys
	3.4.5.2.2.1.2 Avoidance of San Joaquin Kit Fox Dens
	3.4.5.2.2.1.3 Construction Related Avoidance and Minimization Measures
	Clifton Court Forebay Operations and Maintenance

	3.4.5.2.2.2 Activities with Flexible Locations
	3.4.5.2.2.2.1 Geotechnical Exploration
	3.4.5.2.2.2.2 Power Supply and Grid Connections
	3.4.5.2.2.2.3 Restoration


	3.4.5.2.3 Compensation for Effects
	3.4.5.2.4 Siting Criteria for Compensation of Effects
	3.4.5.2.5 Management and Enhancement

	3.4.5.3 California Least Tern
	3.1.1.1.1 Habitat Definition
	3.1.1.1.2 Avoidance and Minimization Measures

	3.4.5.4 Western Yellow-Billed Cuckoo
	3.4.5.4.1 Habitat Definition
	3.4.5.4.2 Avoidance and Minimization Measures
	3.4.5.4.2.1 Activities with Fixed Locations
	3.4.5.4.2.2 Activities with Flexible Locations
	3.4.5.4.2.2.1 Geotechnical Exploration
	3.4.5.4.2.2.2 Safe Haven Work Areas
	3.4.5.4.2.2.3 Power Supply and Grid Connections
	Safe Havens
	3.4.5.4.2.2.4 Restoration/Mitigation Activities


	3.4.5.4.3 Compensation to Offset Impacts

	3.4.5.5 Giant Garter Snake
	3.4.5.5.1 Habitat Definition66F
	3.4.5.5.2 Avoidance and Minimization Measures
	3.4.5.5.2.1 Activities with Fixed Locations
	3.4.5.5.2.2 Activities with Flexible Locations
	Geotechnical Activities
	Safe Haven Work Areas
	Power Lines and Grid Connections


	3.4.5.5.3 Compensation for Effects
	3.4.5.5.4 Siting Criteria for Compensation for Effects

	3.4.5.6 California Red-Legged Frog
	3.4.5.6.1 Habitat Definition
	3.4.5.6.2 Avoidance and Minimization Measures
	3.4.5.6.2.1 Activities with Fixed Locations
	3.4.5.6.2.2 Activities with Flexible Locations
	3.4.5.6.2.2.1 Geotechnical Exploration
	3.4.5.6.2.2.2 Power Lines and Grid Connections
	3.4.5.6.2.2.3 Restoration


	3.4.5.6.3 Compensation to Offset Impacts
	3.4.5.6.4 Siting Criteria for Compensation for Effects
	3.4.5.6.5 Management and Enhancement

	3.4.5.7 California Tiger Salamander
	3.4.5.7.1 Habitat Definition
	3.4.5.7.2 Avoidance and Minimization Measures
	3.4.5.7.2.1 Activities with Fixed Locations
	3.4.5.7.2.2 Activities with Fixed Locations
	3.4.5.7.2.3 Activities with Flexible Locations
	3.4.5.7.2.3.1 Geotechnical Exploration
	3.4.5.7.2.3.2 Safe Havens
	3.4.5.7.2.3.3 Power Supply and Grid Connections
	3.4.5.7.2.3.4 Restoration
	3.4.5.7.2.3.4.1 Vernal Pool Restoration
	3.4.5.7.2.3.4.2 Tidal Restoration



	3.4.5.7.3 Compensation for Effects
	3.4.5.7.4 Siting Criteria for Compensation for Effects
	3.4.5.7.5 Management and Enhancement

	3.4.5.8 Valley Elderberry Longhorn Beetle
	3.4.5.8.1 Habitat Definition
	3.4.5.8.2 Avoidance and Minimization Measures
	3.4.5.8.2.1 Activities with Fixed Locations
	3.4.5.8.2.2 Activities with Flexible Locations
	3.4.5.8.2.2.1 Geotechnical Activities
	3.4.5.8.2.2.2 Safe Haven Work Areas
	3.4.5.8.2.2.3 Power Lines and Grid Connections
	3.4.5.8.2.2.4 Restoration


	3.4.5.8.3 Compensation to Offset Impacts
	3.4.5.8.4 Siting Criteria for Compensation for Effects
	3.4.5.8.4.1 Long-Term Protection

	3.4.5.8.5 Management and Enhancement
	3.4.5.8.5.1 Levee Maintenance
	3.4.5.8.5.2 Weed Control
	3.4.5.8.5.3 Pesticide and Toxicant Control
	3.4.5.8.5.4 Litter Control
	3.4.5.8.5.5 Fencing
	3.4.5.8.5.6 Signs


	3.4.5.9 Vernal Pool Fairy Shrimp and Vernal Pool Tadpole Shrimp
	3.4.5.9.1 Habitat Definitions
	3.4.5.9.2 Avoidance and Minimization Measures
	3.4.5.9.2.1 Activities with Known Locations
	3.4.5.9.2.2 Activities with Uncertain Locations

	3.4.5.9.3 Compensation for Effects
	3.4.5.9.4 Siting Criteria for Compensation for Effects
	3.4.5.9.4.1 Protection
	3.4.5.9.4.2 Restoration
	3.4.5.9.4.3 Site-Specific Restoration Plans

	3.4.5.9.5 Management and Enhancement
	3.4.5.9.5.1 Vegetation Management
	3.4.5.9.5.2 Hydrologic Function of Vernal Pools



	3.4.6 Least Bell’s Vireo
	3.4.6.1.1 Habitat Definition
	3.4.6.1.2 Avoidance and Minimization Measures
	3.4.6.1.2.1 Activities with Fixed Locations
	3.4.6.1.2.2 Activities with Flexible Locations
	3.4.6.1.2.2.1 Geotechnical Exploration
	3.4.6.1.2.2.2 Safe Haven Work Areas
	3.4.6.1.2.2.3 Power Supply and Grid Connections
	3.4.6.1.2.2.4 Safe Havens
	3.4.6.1.2.2.5 Restoration/Mitigation Activities


	3.4.6.1.3 Compensation to Offset Impacts

	3.4.7 Collaborative Science and Adaptive Management Program
	3.4.8 Monitoring and Research Program
	3.4.8.1 Impacts of Continued Monitoring and Operations on Listed Species
	3.4.8.2 Required Compliance Monitoring
	3.4.8.3 Monitoring Prior to Operations
	3.4.8.4 Monitoring after Operations Commence
	3.4.8.4.1 Monitoring Addressing Conveyance Facilities Operations
	3.4.8.4.2 Monitoring Addressing Habitat Affected by Operations of the New Facilities
	3.4.8.4.3 Monitoring Addressing Habitat Protection and Restoration Sites


	3.5 Reinitiation of Consultation
	3.6 Interrelated or Interdependent Actions
	3.7 Drought Procedures
	3.7.1 Water Management in Drought Conditions
	3.7.1.1 Historic Drought Management Actions
	3.7.1.2 Recent Drought Management Processes and Tools

	3.7.2 Proposed Future Drought Procedures

	3.8   References

	2_rev_App_3 F_General_AMMs 052317_Tracks.pdf
	Appendix 3.F, General Avoidance and Minimization Measures
	3.F General Avoidance and Minimization Measures
	3.F.1 Introduction
	3.F.2 Avoidance and Minimization Measures
	3.F.2.1 AMM1 Worker Awareness Training
	3.F.2.2 AMM2 Construction Best Management Practices and Monitoring
	3.F.2.3 AMM3 Stormwater Pollution Prevention Plan
	3.F.2.4 AMM4 Erosion and Sediment Control Plan
	3.F.2.5 AMM5 Spill Prevention, Containment, and Countermeasure Plan
	3.F.2.6 AMM6 Disposal of Spoils, Reusable Tunnel Material, and Dredged Material
	3.F.2.6.1 Storage Area Determination
	3.F.2.6.2 Storage Site Preparation
	3.F.2.6.3 Draining, Chemical Characterization, and Treatment

	3.F.2.7 AMM7 Barge Operations Plan
	3.F.2.7.1 Sensitive Resources
	3.F.2.7.2 Responsibilities
	3.F.2.7.3 Avoidance Measures
	3.F.2.7.4 Environmental Training
	3.F.2.7.5 Dock Approach and Departure Protocol
	3.F.2.7.6 Performance Measures
	3.F.2.7.7 Contingency Measures

	3.F.2.8 AMM8 Fish Rescue and Salvage Plan
	3.F.2.8.1 Qualifications of Fish Rescue Personnel
	3.F.2.8.2 Seining and Dipnetting
	3.F.2.8.3 Electrofishing
	3.F.2.8.4 Dewatering
	3.F.2.8.5 Contingency Plans
	3.F.2.8.6 Final Inspections and Reporting

	3.F.2.9 AMM9 Underwater Sound Control and Abatement Plan
	3.F.2.10 AMM10 Methylmercury Management
	3.F.2.10.1 Implementation

	3.F.2.11 AMM11 Design Standards and Building Codes
	3.F.2.12 AMM12 Transmission Line Design and Alignment
	3.F.2.13 AMM13 Noise Abatement
	3.F.2.13.1 Construction and Maintenance Noise
	3.F.2.13.2 Operation Noise

	3.F.2.14 AMM14 Hazardous Materials Management
	3.F.2.15 AMM15 Construction Site Security
	3.F.2.16 AMM16 Fugitive Dust Control
	3.F.2.16.1 Basic Fugitive Dust Control Measures
	3.F.2.16.2 Enhanced Fugitive Dust Control Measures for Land Disturbance
	3.F.2.16.3 Measures for Entrained Road Dust
	3.F.2.16.4 Measures for Concrete Batching

	3.F.2.17  AMM17 Notification of Activities in Waterways

	3.F.3 References Cited


	3_Proposed Final Adaptive Management Program CLEAN.pdf
	1 Executive Summary
	2 Introduction
	3 Intent and Objectives
	4 Conceptual Framework: Decision Making, Process, Governance
	4.1 Decision-Making
	4.1.1 Interagency Implementation and Coordination Group (IICG)

	4.2 Relationship of Adaptive Management to Real-Time Operations
	4.3 Adaptive Management Response to Climate Change
	4.4 Adaptive Management Program
	4.4.1 Phase 1: Plan
	4.4.1.1 Design and Operations Planning in the Context of Endangered Species Act and CESA
	4.4.1.1.1 Multi-year Planning:
	4.4.1.1.2 Setting Objectives and Triggers:


	4.4.2 Phase 2: Assess
	4.4.2.1 Annual Review

	4.4.3 Phase 3: Integrate
	4.4.4 Phase 4: Adapt
	4.4.5 Structured Decision Making
	4.4.6 Conceptual Models


	5 Research and Scientific Support
	5.1 Delta Smelt Research and Understanding
	5.2 Longfin Smelt Research and Understanding
	5.3 Salmonid and Sturgeon Research and Understanding
	5.3.1 Integrated Scientific and Management Information System
	5.3.2 Mechanistic Studies
	5.3.2.1 Assess impacts of predation
	5.3.2.2 Investigate salmon route selection and fish guidance technology
	5.3.2.3 Implement restoration science and effectiveness monitoring

	5.3.3 Modeling and Synthesis
	5.3.3.1 Support system-wide physical models
	5.3.3.2 Support system-wide ecosystem models
	5.3.3.3 Support salmon and sturgeon life cycle models
	5.3.3.4 Develop winter-run Chinook salmon ocean forecast model
	5.3.3.5 Develop real-time salmon movement and survival model

	5.3.4 Data Access


	6 Funding
	7 Summary of Relationships to Other Programs
	7.1 Current Efforts
	7.1.1 CSAMP
	7.1.1.1 Organization
	7.1.1.2 Mission Statement

	7.1.2 Interagency Ecological Program
	7.1.2.1 Organization

	7.1.3 Delta Stewardship Council, Delta Independent Science Board (DISB) and Delta Science Program (DSP)


	8 Reporting
	8.1 Annual Work Plan and Budget
	8.2 Annual Progress Report

	9 REFERENCES
	Allan, C., & Stankey, G. H. (2009). Adaptive Environmental Management (Vol. 351). Springer.
	Ben-Haim, Y. (2001). Information-gap decision theory: decisions under severe uncertainty. Academic Press.
	California Department of Fish and Wildlife. (2009). Report to the Fish and Game Commission: A Status Review of the Longfin Smelt (Spirinchus thaleichthys) in California, January 23, 2009. https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=10263
	California Hatchery Scientific Review Group (California HSRG). (2012). California Hatchery Review Report. Prepared for the US Fish and Wildlife Service and Pacific States Marine Fisheries Commission. June 2012. 100 pgs.
	Collaborative Adaptive Management Team (CAMT). 2015. Annual Progress Report to the Collaborative Science Policy Group. 25pp.
	Delta Independent Science Board. (2015). Flows and Fishes in the Sacramento-San Joaquin Delta, Research Needs in Support of Adaptive Management, Sacramento, CA. 37 pp. Available from: http://deltacouncil.ca.gov/docs/delta-isb-s-final-report-flows-and-...
	Delta Independent Science Board. (2016). Improving Adaptive Management in the Sacramento– San Joaquin Delta, Sacramento, CA. 48 pp. Available from: http://deltacouncil.ca.gov/docs/final-delta-isb-adaptive-management-review-report
	Delta Science Program. (2013). Delta Science Plan. Sacramento, CA: Delta Stewardship Council. Available from: http://deltacouncil.ca.gov/sites/default/files/documents/files/Delta-Science-Plan-12-30-2013.pdf
	Gregory, R., G. Long, and D. Ohlson. 2008. What is structured decision making? Available:  https://www.fws.gov/habitatconservation/windpower/past_meeting_presentations/robin_ gregory.pdf, accessed October 10, 2016.
	Hobbs, J. A., Lewis, L. S., Ikemiyagi, N., Sommer, T., & Baxter, R. D. (2010). The use of otolith strontium isotopes (87Sr/86Sr) to identify nursery habitat for a threatened estuarine fish. Environmental biology of fishes, 89(3-4), 557-569.
	Holling, C. S. (1978). Adaptive environmental assessment and management. Adaptive environmental assessment and management.
	Luoma, Samuel N.; Dahm, Clifford N.; Healey, Michael; & Moore, Johnnie N. (2015). Challenges Facing the Sacramento–San Joaquin Delta: Complex, Chaotic, or Simply Cantankerous? San Francisco Estuary and Watershed Science, 13(3).
	Maunder, M. N., and R. B. Deriso. 2011. A state-space multistage life cycle model to evaluate population impacts in the presence of density dependence: illustrated with application to Delta Smelt (Hypomesus transpacificus). Canadian Journal of Fisheri...
	National Marine Fisheries Service, Southwest Region. (2009) Biological Opinion and Conference Opinion on the Long-term Operations of the Central Valley Project and State Water Project, Endangered Species Act Section & Consultation, Sacramento, CA, Jun...
	Nobriga, Matt. 2008. Sacramento-San Joaquin Delta Regional Ecosystem Restoration Implementation Plan Ecosystem Conceptual Model: Fish Habitat Linkages. Available https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=6409, accessed 2016.10.27.
	Peterman, R. M., and C. N. Peters. (1999). Decision analysis: taking uncertainty into account in forest resource management. Pages 105–127 in V. Sit and B. Taylor, editors. Statistical methods for adaptive management studies. British Columbia Ministry...
	Rose, K., J. Anderson, M. McClure and G. Ruggerone. (2011). Salmonid Integrated Life Cycle Models Workshop. Report of the Independent Workshop Panel. Prepared for the Delta Stewardship Council
	U.S. Fish and Wildlife Service. (2008). Formal Endangered Species Act Consultation on the Proposed Coordinated Operations of the Central Valley Project (CVP) and State Water Project (SWP). Memorandum from Regional Director, Fish and Wildlife Service, ...
	Walters, C. J., & Hilborn, R. (1978). Ecological optimization and adaptive management. Annual review of Ecology and Systematics, 9, 157-188.
	Williams, B. K. (2011). Adaptive management of natural resources—framework and issues. Journal of Environmental Management, 92(5), 1346-1353.
	Williams, B. K., Szaro, R. C., & Shapiro, C. D. (2009). Adaptive management. Technical Guide. The US Department of the Interior, 172.
	10 APPENDICES
	Appendix 1—Initial Objectives Derived From BDCP, Current Biops/CESA and CWF
	Appendix 2—Key Uncertainties and Potential Research Actions Relevant to Listed Fish Species
	Appendix 3—Key Uncertainties and Potential Research Actions Relevant to the 2009 NMFS Operations Biop RPA Elements for Yolo Bypass
	Appendix 4—Key Uncertainties and Potential Research Actions Relevant to Tidal Wetland Restoration
	Appendix 5—Key Uncertainties and Potential Research Actions Relevant to Channel Margin Restoration
	Appendix 6—Delta Outflow
	Appendix 7—Groups Involved In Each Phase of the Adaptive Management Program
	Phase 1: Plan. Facilities and Operations, Restoration/Ecosystem Management, and Monitoring and Research.
	Phase 2: Assess. Collaborative Science, Synthesis and Performance Assessment to Inform Management Direction and Change As Uncertainty Is Addressed.
	Phase 3: Integrate. Management and Science Integration.
	Phase 4: Adapt. Process for Making Adaptive Management Changes.

	4_Final Agreement for Implementation of AMP_04272017.pdf
	1.0 PURPOSES OF THIS AGREEMENT
	2.0 PARTIES TO THIS AGREEMENT
	3.0 AUTHORITIES
	3.1.1 CDFW
	3.1.2 DWR
	3.1.3 NMFS
	3.1.4 Reclamation
	3.1.5 SWP/CVP Contractors
	3.1.6 USFWS

	4.0 DEFINITIONS
	4.1 Action
	4.2 Adaptive Management
	4.3 Adaptive Management Changes
	4.4 Agreement
	4.5 Annual Monitoring and Research Plan
	4.6 Application
	4.7 Biological Assessments
	4.8 Biological Opinions
	4.9 Central Valley Project or CVP
	4.10 CESA
	4.11 Collaborative Science Workgroups
	4.12 Consensus
	4.13 Conveyance Facilities
	4.14 Delta or Sacramento–San Joaquin Delta
	4.15 Designated Representative
	4.16 ESA
	4.17 Fish and Wildlife Agencies
	4.18 Interagency Implementation Coordination Group
	4.19 IICG Manager
	4.20 NPPA
	4.21 Party and Parties
	4.22 Permits
	4.23 Protected Species
	4.24 Operational Opportunities
	4.25 State Water Project or SWP
	4.26 SWP/CVP Contractors
	5.0 ADAPTIVE MANAGEMENT PROGRAM
	5.1 Purpose
	5.2 Scope of Adaptive Management Program and Actions
	5.2.1 Actions
	5.2.2 Other CVP and SWP-related Actions
	5.2.3 Collaborative Science
	5.2.4 Monitoring and Research
	5.2.5 Routine and Administrative Matters

	5.3 Interagency Implementation Coordination Group
	5.3.1 Purpose and Function
	5.3.2 Membership and Composition
	5.3.3 Decision-making and Review Process
	5.3.4 Meetings of the Interagency Implementation Coordination Group
	5.3.4.1 Consideration of Adaptive Management Changes

	5.4 Collaborative Science and Monitoring
	5.4.1.1 Staff Resources

	5.5 Reinitiation of Consultation or Permit Amendment
	6.0 IMPLEMENTATION STRUCTURE
	6.1 IICG Manager
	6.2 DWR, Reclamation, and the SWP/CVP Contractors
	7.0 MISCELLANEOUS PROVISIONS
	7.1 Nature of Agreement
	7.2 Relationship to Other Regulatory Requirements
	7.3 References to Regulations
	7.4 Applicable Laws
	7.5 Entire Agreement
	7.6 Severability
	7.7 Amendments
	7.8 No Third Party Beneficiaries
	7.9 Availability of Funds
	7.10 Duplicate Originals
	7.11 Governing Law
	7.12 Due Authorization




