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Feasibility Study - Formulation 

• Study Goals & Objectives

• Decision Support Tools

• Evaluation Criteria

• Identify Potential Actions

• Assess Expected Benefits

• Receive Stakeholder Input

• Refine Actions

• Implementation Strategy
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Opportunities Constraints

Matrix of Possible 
Actions

Analyze Effects:
• Hydraulic
• Science/Bio
• Land-use 
• Regulatory

Refine, Reformulate, 
Reanalyze

Formulate Actions

IMPLEMENTATION
STRATEGY

Input:
Advisory 

Committee

Input:
Adhoc

Committees

Feasibility Study 
Process
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Study Development Tools

Study will develop tools to evaluate 

effectiveness and impacts of potential 

improvements and management actions
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Study Development Tools
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Decision support tools using Numerical and GIS based models

• Hydrodynamic models

• Hydro‐spatial tools to quantify habitat metrics

• GIS‐based tools to evaluate landscape scale habitat  metrics

• Data visualization tools



Tools to Access Evaluation Criteria
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Land Use Impacts:

Agriculture:

• Minimize impacts post Mar 15

Managed Wetlands:

• Habitat Availability – minimize 

impacts flood up to drawdown

• Habitat Quality – minimize impacts 

post drawdown

Availability Quality

Date – Water Year

Flood
Start

End of 
Drawdown

0

Management
Depth



Tools to Access Evaluation Criteria
Evaluation Criteria
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Salmon:

• Time: Nov 1- Jun 30

• Duration: 18-24 days

• Depth: 0.5’ – 5.2’

• Velocity: < 0.8 ft/s, < 4 ft/s

• Cover, Management

Waterfowl:

• Time: Oct 1- Mar 30

• Depth: 4” – 18”

• Cover: non-riparian

Shorebirds:

• Time: all year

• Depth: < 4”

• Cover: non-riparian

Example Habitat Quantification:
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Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 342                 342                 342                 342                 342                 342                 342                 210                 210                 342                 342                 

2016 191,133         196,383         196,383         191,075         191,888         191,133         190,827         182,906         182,906         190,955         179,510         

2013 144,195         145,747         145,747         144,338         145,345         144,312         143,936         121,570         121,570         144,002         154,853         

2016 141,524         144,905         145,149         144,885         141,382         141,542         141,285         124,780         124,649         141,512         146,223         

2013 42,079           39,489           38,957           40,925           41,822           41,832           41,921           41,118           40,600           42,130           42,725           

2016 56,911           59,043           59,043           56,886           56,998           56,986           56,863           35,562           35,562           56,863           56,359           

Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% -38.63% -38.63% 0.00% 0.00%

2016 2.75% 2.75% -0.03% 0.40% 0.00% -0.16% -4.30% -4.30% -0.09% -5.99%

2013 1.08% 1.08% 0.10% 0.80% 0.08% -0.18% -11.63% -11.63% -0.13% 6.93%

2016 2.39% 2.56% 2.37% -0.10% 0.01% -0.17% -8.86% -8.96% -0.01% 3.01%

2013 -6.16% -7.42% -2.74% -0.61% -0.59% -0.38% -1.66% -2.90% 0.12% 6.88%

2016 3.75% 3.75% -0.04% 0.15% 0.13% -0.09% -37.51% -37.51% -0.09% -0.48%

Agriculture Land

Managed Wetland 

Habitat Availability

Managed Wetland 

Habitat Quality

Agriculture Land

Managed Wetland 

Habitat Availability

Managed Wetland 

Habitat Quality

% Difference In Cumulative Impact Acre-Days vs. Baseline

Impact Type Year
Baselines Flow Actions Management Actions Vegetation 

Management

Cumulative Impact Acre-Days

Impact Type Year
Baselines Flow Actions Management Actions Vegetation 

Management

Flow-2A 2016
Agriculture Land Use Impact

Flow-2A 2016
Managed Wetland Habitat 

Availability Impact
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Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 172,437         173,869         174,005         174,166         172,867         172,705         171,740         170,698         170,755         172,377         175,755         

2016 229,213         235,182         236,207         230,124         228,950         229,484         228,396         228,721         228,926         229,028         231,155         

2013 39,883           39,635           39,612           41,406           40,590           39,931           39,737           50,255           51,801           39,905           39,548           

2016 45,425           45,671           46,403           47,993           46,366           45,504           45,231           51,342           51,930           45,468           45,360           

2013 83,309           83,383           83,416           85,314           86,886           83,389           83,320           89,370           91,976           83,536           80,808           

2016 93,540           93,784           95,515           97,570           97,320           93,748           93,329           96,081           97,641           93,959           91,069           

Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 0.83% 0.91% 1.00% 0.25% 0.16% -0.40% 0.90% 0.94% -0.03% 1.92%

2016 2.60% 3.05% 0.40% -0.11% 0.12% -0.36% 0.46% 0.55% -0.08% 0.85%

2013 -0.62% -0.68% 3.82% 1.77% 0.12% -0.37% 30.03% 34.03% 0.06% -0.84%

2016 0.54% 2.15% 5.65% 2.07% 0.17% -0.43% 15.93% 17.26% 0.09% -0.14%

2013 0.09% 0.13% 2.41% 4.29% 0.10% 0.01% 15.11% 18.46% 0.27% -3.00%

2016 0.26% 2.11% 4.31% 4.04% 0.22% -0.23% 6.91% 8.64% 0.45% -2.64%

salmon

shorebird

waterfowl

salmon

shorebird

waterfowl

% Difference in Accumulated Weighted Usable Area (WUA) vs. Baseline

Species Year
Baselines Flow Actions Management Actions Vegetation 

Management

Accumulated Weighted Usable Area (WUA) - [[acre-days]]

Species Year
Baselines Flow Actions Management Actions Vegetation 

Management

Base-1B 
2016

Salmon 
Rearing 

Suitability

Flow-2A 
2016

Salmon 
Rearing 

Suitability
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Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 172,437         173,869         174,005         174,166         172,867         172,705         171,740         170,698         170,755         172,377         175,755         

2016 229,213         235,182         236,207         230,124         228,950         229,484         228,396         228,721         228,926         229,028         231,155         

2013 39,883           39,635           39,612           41,406           40,590           39,931           39,737           50,255           51,801           39,905           39,548           

2016 45,425           45,671           46,403           47,993           46,366           45,504           45,231           51,342           51,930           45,468           45,360           

2013 83,309           83,383           83,416           85,314           86,886           83,389           83,320           89,370           91,976           83,536           80,808           

2016 93,540           93,784           95,515           97,570           97,320           93,748           93,329           96,081           97,641           93,959           91,069           

Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 0.83% 0.91% 1.00% 0.25% 0.16% -0.40% 0.90% 0.94% -0.03% 1.92%

2016 2.60% 3.05% 0.40% -0.11% 0.12% -0.36% 0.46% 0.55% -0.08% 0.85%

2013 -0.62% -0.68% 3.82% 1.77% 0.12% -0.37% 30.03% 34.03% 0.06% -0.84%

2016 0.54% 2.15% 5.65% 2.07% 0.17% -0.43% 15.93% 17.26% 0.09% -0.14%

2013 0.09% 0.13% 2.41% 4.29% 0.10% 0.01% 15.11% 18.46% 0.27% -3.00%

2016 0.26% 2.11% 4.31% 4.04% 0.22% -0.23% 6.91% 8.64% 0.45% -2.64%

salmon

shorebird

waterfowl

salmon

shorebird

waterfowl

% Difference in Accumulated Weighted Usable Area (WUA) vs. Baseline

Species Year
Baselines Flow Actions Management Actions Vegetation 

Management

Accumulated Weighted Usable Area (WUA) - [[acre-days]]

Species Year
Baselines Flow Actions Management Actions Vegetation 

Management

Flow-1 2016
Shorebird Suitability

Flow-1 2016
Waterfowl Suitability
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Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 172,437         173,869         174,005         174,166         172,867         172,705         171,740         170,698         170,755         172,377         175,755         

2016 229,213         235,182         236,207         230,124         228,950         229,484         228,396         228,721         228,926         229,028         231,155         

2013 39,883           39,635           39,612           41,406           40,590           39,931           39,737           50,255           51,801           39,905           39,548           

2016 45,425           45,671           46,403           47,993           46,366           45,504           45,231           51,342           51,930           45,468           45,360           

2013 83,309           83,383           83,416           85,314           86,886           83,389           83,320           89,370           91,976           83,536           80,808           

2016 93,540           93,784           95,515           97,570           97,320           93,748           93,329           96,081           97,641           93,959           91,069           

Base-1A Base-1B Flow-2A Flow-1 Flow-3 Flow-4 Flow-5 Man-1A Man-1B Man-2

2013 0.83% 0.91% 1.00% 0.25% 0.16% -0.40% 0.90% 0.94% -0.03% 1.92%

2016 2.60% 3.05% 0.40% -0.11% 0.12% -0.36% 0.46% 0.55% -0.08% 0.85%

2013 -0.62% -0.68% 3.82% 1.77% 0.12% -0.37% 30.03% 34.03% 0.06% -0.84%

2016 0.54% 2.15% 5.65% 2.07% 0.17% -0.43% 15.93% 17.26% 0.09% -0.14%

2013 0.09% 0.13% 2.41% 4.29% 0.10% 0.01% 15.11% 18.46% 0.27% -3.00%

2016 0.26% 2.11% 4.31% 4.04% 0.22% -0.23% 6.91% 8.64% 0.45% -2.64%

salmon

shorebird

waterfowl

salmon

shorebird

waterfowl

% Difference in Accumulated Weighted Usable Area (WUA) vs. Baseline

Species Year
Baselines Flow Actions Management Actions Vegetation 

Management

Accumulated Weighted Usable Area (WUA) - [[acre-days]]

Species Year
Baselines Flow Actions Management Actions Vegetation 

Management

Man-1A 2013
Salmon Suitability



Sutter/Tisdale Shiny App

Data Visualization Tools



Sutter/Tisdale Shiny App

Summary Statistics – Management Unit

Select field to view data 
for in dropdown menu 

or map



Sutter/Tisdale Shiny App

Summary Statistics – Plot

Data shown in
plot window

for selected unit
based on 

selections in 
drop downs 
above plot



Plan Development Tools Examples

15



Plan Development Tools Examples
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Plan Development Tools Examples
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Schedule

Fall/Winter 2022/23Fall/Winter 2021/22 Spring 2022

Establish Existing Conditions & 
Identify Opportunities
. 
Develop & Evaluate Actions 

Summer 2022Activity

Refine Actions 

Implementation
Strategy

Stakeholder Engagement

Spring 2023



Study Documentation
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• Goals & Objectives

• Existing Conditions

• Decision Support Tool Development

• Evaluation Criteria

• Opportunity Identification

• Evaluation and Refinement of Actions

• Implementation Strategy


