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Options to enable a comparison of the Options’ relative ability to provide flow and water 1 
quality conditions that benefit the species. For the purpose of evaluating the operating 2 
flexibility of each Option, hydrodynamic models CALSIM II and DSM 2 were applied using 3 
input parameters that spanned a range of potential operations for each Option. The results of 4 
these models were interpreted for anticipated effects on each fish species based on published 5 
and unpublished literature and best professional judgment. Each Option’s effect on each species 6 
is based on an assessment of how the Option affects the species’ stressors and the degree of 7 
those effects is compared among the Options using the metrics established for each of the 8 
biological criteria. 9 

While the Options do not include any specific locations for habitat restoration, the evaluation 10 
also identifies the relative opportunities and constraints of each Option for physical restoration 11 
of high functioning habitat that would improve ecological conditions for covered species.  12 

1.2.2 Planning Criteria 13 

The planning criteria focus on the ability of each Option to achieve the BDCP planning goals. 14 
This comparative evaluation is based on the results of hydrodynamic modeling to estimate the 15 
ability of each Option to achieve water supply goals; a cost comparison of both initial 16 
construction and long-term costs; and the relative practicability of the implementation.  17 

1.2.3 Flexibility/durability/sustainability Criteria 18 

These criteria address the flexibility, durability, and sustainability of each Option.   These 19 
criteria focus primarily on the long-term ability of each Option to meet conservation and 20 
planning goals in the face of changing environmental conditions and expanding ecological 21 
knowledge. The report uses information from preliminary results of Delta Risk Management 22 
Strategy (DRMS) studies in evaluating the durability of the Options in response to catastrophic 23 
events in the Delta and long-term climate change. 24 

1.2.4 Other Resource Impacts Criteria 25 

The other resource impacts criteria focus on the unintended adverse effects of implementing 26 
each Option on the human environment and on other biological resources within and outside 27 
the Delta. This evaluation is based on prior environmental studies in the Delta that have 28 
evaluated actions similar to the four Options and on the outputs of the hydrodynamic 29 
modeling. 30 

1.2.5 Other Important Stressors and Conservation Elements 31 

A number of potentially important ecological stressors on fish are not directly addressed by the 32 
Options as they are presently defined such as toxics, predation, competition, harvest, and 33 
turbidity. While the Options may indirectly address these stressors, there are many 34 
conservation elements that could be added to the Options that would more fully address them.  35 
These important stressors and the conservation elements that could address them and benefit 36 
specific covered species are discussed in Section 8 of the evaluation. Conservation elements 37 
addressing such stressors may be equally applicable under all Options and, therefore, do not 38 
serve to distinguish among the Options in the evaluation. Conservation elements addressing 39 
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southerly along an alignment in the East Delta adjacent to, and west of, Interstate 5. The 1 
conveyance canal would terminate south of Clifton Court Forebay and tie into the 2 
existing SWP and CVP facilities. 3 

Water operations 4 

Water operations for Option 4 have not been characterized at this time. For the purpose of this 5 
evaluation, key input parameters to the CALSIM II and DSM2 hydrologic models were 6 
developed and used for the purpose of assessing the potential of this Option to meet specific 7 
biological and planning criteria. Two sets of parameter values were used to bracket a broad 8 
range of potential hydrologic and hydrodynamic conditions that could be associated with water 9 
operations under Option 4 (see Section 2.2). The operational inputs were developed solely for 10 
the purpose of this evaluation and do not represent any specific proposal for operations from 11 
any member of the Steering Committee or other entity. Model parameters and parameter values 12 
used to capture a range of water operations under Option 4 are presented in Appendices A and 13 
B. 14 

Habitat restoration and enhancement 15 

Under Option 4, all of the SWP and CVP exports would occur through a state-of-the-art positive 16 
barrier fish screen located on the Sacramento River near Hood or Clarksburg. Hydrodynamic 17 
conditions within the Delta would be expected to have a net westerly flow, thus restoring more 18 
natural Delta conditions (Figure 1-5). Under the export and Delta hydrologic conditions 19 
expected to occur under Option 4, opportunities for habitat restoration and enhancement would 20 
include most of the Delta (Figure 1-5). Habitat restoration and enhancement opportunities 21 
under Option 4 would encompass all opportunities identified under Options 1, 2, and 3. 22 
Additionally, Option 4 would support opportunities to create floodplains, seasonal bypasses, 23 
corridors for migration, and shallow tidally inundated wetland areas extended geographically 24 
eastward to approximately Interstate 5.  25 

Under Option 4, opportunities to establish more natural hydrologic conditions would occur 26 
throughout the Delta extending eastward to approximately Interstate 5 (Figure 1-5). 27 

1.4 BASE CONDITIONS 28 

Base Delta conditions are used in this evaluation to provide a common basis of comparison 29 
from which to assess the performance of each Option to each relevant criterion.  Base conditions 30 
for the biological and physical environment are defined as the present state of the Delta 31 
ecosystem and supporting processes, including the present distribution and abundance of the 32 
covered fish species as of the most recent monitoring and research information available for the 33 
specific resource. For the Delta hydrodynamics used in the hydrodynamic modeling, base 34 
conditions for the Delta are defined as ongoing operation of existing facilities, current year 35 
water supply demands, and existing regulatory constraints as outlined in the State Water 36 
Resources Control Board (SWRCB) Water Rights Decision 1641 (D-1641) and the most recent U. 37 
S. Fish and Wildlife Service (FWS) and National Marine Fisheries Service (NMFS) biological 38 
opinions on coordinated operations of CVP and SWP and the Operating Criteria and Plan 39 
(OCAP) (SWRCB 1999; FWS 2005; NMFS 2004).  40 
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No attempt was made to identify a Delta environmental baseline under federal or state 1 
environmental regulations for use in this evaluation of the Options. The comparative evaluation 2 
of Options is an early screening-level planning process that does not require the level of detail 3 
or regulatory specificity that later, more detailed BDCP effects analyses will include. 4 

1.5 EVALUATION CRITERIA 5 

The evaluation of the four Options is based on the application of seventeen evaluation criteria 6 
adopted by the BDCP Steering Committee. The methods, metrics, and scales used to apply each 7 
of these criteria are presented in Section 2, “Evaluation Methods.”  These criteria are the same as 8 
those that were used to evaluate the BDCP Conservation Element Bundles (BDCP 2007). The 9 
criteria were developed based on the BDCP Planning Agreement planning goals (Section 3) and 10 
preliminary conservation objectives (Section 6), the draft BDCP conservation objectives 11 
approved by the BDCP Steering Committee, and previously developed criteria for evaluating 12 
approaches to conserving the Delta (Mount et al. 2006). The criteria are classified into four 13 
categories:  biological, planning, flexibility/durability/sustainability, and other resource 14 
impacts.  15 

Biological Criteria 16 

1. Relative degree to which the Option would reduce species mortality attributable to non-17 
natural mortality sources to enhance production (reproduction, growth, and survival), 18 
abundance, and distribution for each of the covered fish species (BDCP Conservation 19 
Objective). 20 

2. Relative degree to which the Option would provide water quality and flow conditions 21 
necessary to enhance production (reproduction, growth, and survival), abundance, and 22 
distribution for each of the covered fish species (BDCP Conservation Objective). 23 

3. Relative degree to which the Option would increase habitat quality, quantity, 24 
accessibility, and diversity to enhance and sustain production (reproduction, growth, 25 
and survival), abundance, and distribution, and to improve the resiliency of each of the 26 
covered species’ populations to environmental change and variable hydrology (BDCP 27 
Conservation Objective).  28 

4. Relative degree to which the Option would increase food quality, quantity, and 29 
accessibility (e.g., phytoplankton, zooplankton, macro-invertebrates, and forage fish) to 30 
enhance production (reproduction, growth, and survival) and abundance for each of the 31 
covered fish species (BDCP Conservation Objective). 32 

5. Relative degree to which the Option would reduce the abundance of non-native 33 
competitors and predators to increase native species production (reproduction, growth, 34 
and survival), abundance, and distribution for each of the covered fish species (BDCP 35 
Conservation Objective). 36 

6. Relative degree to which the Option improves ecosystem processes in the BDCP 37 
planning area to support aquatic and associated habitats (BDCP Conservation 38 
Objective). 39 
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7. Relative degree to which the Option can be implemented within a timeframe to meet the 1 
near-term needs of each covered fish species (assumed following BDCP authorization). 2 

Planning Criteria 3 

8. Relative degree to which the Option allows covered activities to be implemented in a 4 
way that meets the goals and purposes of those activities. 5 

9. The relative feasibility and practicability of the Option, including the ability to fund, 6 
engineer, and implement.  7 

10. Relative costs (including infrastructure, operations, and management) associated with 8 
implementing the Option. 9 

Flexibility/Durability/Sustainability Criteria 10 

11. Relative degree to which the Option will be able to withstand the effects of climate 11 
change (e.g., sea level rise and changes in runoff), variable hydrology, seismic events, 12 
subsidence of Delta islands, and other large-scale changes to the Delta. 13 

12. Relative degree to which the Option could improve ecosystem processes that support 14 
the long-term needs of each of the covered species and their habitats with minimal 15 
future input of resources. 16 

13. Relative degree to which the Option can be adapted to address the needs of covered fish 17 
species over time. 18 

14. Relative degree of reversibility of the Option once implemented. 19 

Other Resource Impacts Criteria 20 

15. Relative degree to which the Option avoids impacts on the distribution and abundance 21 
of other native species in the BDCP planning area.  22 

16. Relative degree to which the Option avoids impacts on the human environment. 23 

17. Relative degree the Option avoids impacts on sensitive species and habitats in areas 24 
outside of the BDCP planning area. 25 

1.6 REPORT ORGANIZATION 26 

The sections and content of this Options Evaluation Report are described below: 27 

Section 1, “Introduction,” describes the background and purpose this report and the approach 28 
to the evaluation, provides descriptions of the conservation strategy options, lists the current 29 
conditions of the site, and presents the evaluation criteria used to compare the Options.     30 
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Section 2, “Evaluation Methods,” describes the species stressors and hydrodynamic modeling 1 
methods and results that were used to evaluate the Options and the metrics and assumptions 2 
used to evaluate the performance of each Option for each evaluation criterion. 3 

Section 3, “Conservation Strategy Option 1 Evaluation,” presents the evaluation results for 4 
Option 1 by evaluation criteria category. 5 

Section 4, “Conservation Strategy Option 2 Evaluation,” presents the evaluation results for 6 
Option 2 by evaluation criteria category. 7 

Section 5, “Conservation Strategy Option 3 Evaluation.” presents the evaluation results for 8 
Option 3 by evaluation criteria category. 9 

Section 6, “Conservation Strategy Option 4 Evaluation.” presents the evaluation results for 10 
Option 4 by evaluation criteria category. 11 

Section 7, “Comparison of the Options,” compares the relative performance of each of the 12 
Options based on the metrics and scales established for each of the evaluation criterion. 13 

Section 8, “Opportunities for Conservation Elements Available Under all Options,” describes 14 
additional conservation elements that could be implemented within the planning area under all 15 
of the Options and identifies species stressors that are not addressed by the Options, but which 16 
could be addressed by additional conservation elements implemented inside or outside of the 17 
planning area. 18 

Section 9, “References,” lists the references and personal communications cited in this Options 19 
Evaluation Report. 20 

Figure 1-1 identifies features in of the BDCP planning area that are mentioned in this report.  21 
The contents of appendices to this Options Evaluation Report are described below: 22 

Appendix A, “Description of Hydrologic/Hydrodynamic Analytical Tools and Summary of 23 
Modeling Results,” describes the CALSIMII and DSM2 models used in the evaluation and 24 
summarizes the modeling results. 25 

Appendix B, “Flow Parameters and Parameter Values used in CALSIM2 and DMS2 Modeling 26 
of the Options,” presents the range of flow parameter values used in the CALSIM2 and DMS2 27 
models. 28 

Appendix C, “Covered Fish Species Stressors,” presents the highly and moderately important 29 
stressors for each of the covered fish species and the process used to identify the stressors. 30 

Appendix D, “CALSIM2 and DMS2 Modeling Results for Option 1,” presents the 31 
hydrodynamic modeling results for Option 1. 32 

Appendix E, “CALSIM2 and DMS2 Modeling Results for Option 2,” presents the hydrodynamic 33 
modeling results for Option 2 as originally described with a gravity siphon. 34 
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Appendix F, “CALSIM2 and DMS2 Modeling Results for Option 3,” presents the hydrodynamic 1 
modeling results for Option 3. 2 

Appendix G, “CALSIM2 and DMS2 Modeling Results for Option 4,” presents the 3 
hydrodynamic modeling results for Option 4. 4 

Appendix H, “Options Scores by Evaluation Criteria Metrics,” presents the evaluation scores for 5 
each Option by metrics used to assess Option performance relative to each of the evaluation 6 
criterion. 7 
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