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1. Introduction 

The purpose of this hydraulic impact analysis is to identify potential impacts related to increased flood 
risk from the proposed Lower Elkhorn Basin Levee Setback (LEBLS) project. For this analysis, the 
differences in stages at various locations within the Sacramento River Flood Control System were used 
to quantify impacts for selected hydrologic events (i.e., approximate 100- and 200-year flood events). 
Four scenarios described in Section 3, “Hydraulic Modeling Methods,” were modeled to represent the 
following different conditions for all action alternatives: 

 Existing Conditions (existing conditions without LEBLS project) 
 Existing With-Project (existing conditions with LEBLS project) 
 Future Without-Project (future conditions without LEBLS project) 
 Future With-Project (future conditions with LEBLS project) 
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2. Hydrologic Methods 

2.1 Products and Tools  
The Central Valley Hydrology Study (CVHS) products and tools were applied to develop the model 
hydrology. The CVHS was a joint project conducted by the U. S. Army Corps of Engineers (USACE) 
and California Department of Water Resources (DWR) to support future planning and implementation 
efforts to reduce flood risk in the Central Valley. The CVHS developed products and tools that can be 
applied for developing design storm hydrographs, water surface elevations (WSEs), and supporting risk 
analysis studies. This includes use of four specified historic flow patterns and the various scaled versions 
of that dataset. 

CVHS tools were used to perform reservoir simulations, including reservoir operating rules and starting 
conditions, using the USACE Hydrologic Engineering Center (HEC) ResSIM software. The Task Order 
34 Sacramento River Routing HEC-RAS model for the Sacramento River system (TO 34 SRR model) 
was used for hydraulic routing of the flows downstream as described in Section 3, “Hydraulic Modeling 
Methods.”   

2.2 Reservoir Simulation 
The Sacramento River HEC-ResSim system model, originally developed for CVHS by DWR and 
USACE, was updated for this analysis. Specifically, the forecast-based operation at Folsom Reservoir, 
which incorporates the new spillway, was configured into the model. The reservoir operation baseline 
condition and all with-project conditions are the same, so one model was developed. The selected events 
(as described below) were simulated using the updated reservoir operations model. 

2.3 Event Selection 
Specific scaled historic hydrologic events were used to identify potential impacts by comparing the 
without- and with-project conditions. The scaled event selection is based on the process used for the 
Sacramento River Basin-Wide Feasibility Study (BWFS) to support the Central Valley Flood Protection 
Plan (CVFPP) 2017 Update.  During the process, DWR ran the full set of CVFPP Baseline HEC-RAS 
models. The full set of models include varying scales of historic flood events: 1956, 1965, 1986, and 
1997. The simulated models were run without levee breaches while allowing overtopping. In-channel 
regulated flow-frequency curves were computed throughout the Sacramento River system for 15 index 
points on the main river stems and bypasses (Figure 1). Combined regulated flow-frequency curves were 
computed from the four storm events. Since the 1997 storm was found to be the dominant event among 
the four observed, the 1997 scaled event that produced similar peak flows as the combined regulated 
flow-frequency curve was chosen to represent the 100- and 200-year recurrence interval flows. The 
median representation of the Yolo Bypass system hydrology used two scaled historic events, 1997 x 
95% and 1997 x 110%, which approximately correspond to the 100- and 200-year recurrence-interval 
flows, respectively. 
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Figure 1. Location of Index Points 
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3. Hydraulic Modeling Methods 

3.1 Topography and Datums 
Topographic data were obtained from two sources: (1) Central Valley Floodplain Evaluation and 
Delineation (CVFED) LiDAR 2007 data developed by DWR, and (2) design-level topographic surveys 
and survey control reports. The vertical project datum is North American Vertical Datum, 1988 (NAVD 
88) and the horizontal datum is the North American Datum, 1983 (NAD 83).  

3.2 Model Selection 
Hydraulic modeling was used to route the flows downstream through the river basin to compare 
without- and with-project peak stages. The TO 34 SRR model was used and enhanced from the TO 25 
CVFED model by extending the river reaches to upstream forecast points, gages, and flood control 
reservoirs.   

3.3 Calibration and Validation 
The TO 25 CVFED model, from which the TO 34 SRR model was enhanced, was calibrated for the 
1997 and 2006 flood events and reviewed and accepted by USACE, Sacramento District as part of the 
CVFED program. The TO 34 SRR model was validated by comparing the 1997 and 2006 events with 
recorded gage data and high water marks.  

3.4 Downstream Boundary Condition 
Downstream boundary conditions at the Sacramento River, Threemile Slough, and Georgiana Slough 
are represented by observed stage hydrographs during the 1997 storm event, which were obtained from 
USACE.   

3.5 Modeling Scenarios 
3.5.1 Existing Conditions Scenario 
The Existing Conditions scenario includes the existing conditions as of September 2016 plus the 
authorized and funded projects (Early Implementation Project [EIP] funded by Propositions 1E and 84 
and represented in the 2017 CVFPP Update system analysis). The Existing Conditions scenario also 
represents the No Project Alternative under the California Environmental Quality Act and the No Action 
Alternative under the National Environmental Policy Act (NEPA). The projects include the Folsom Joint 
Federal Project improvements and new dam operation guidelines as well as several levee improvement 
and setback projects throughout the basin that have been completed or are under construction. These 
detailed projects are listed below. 

 Hamilton City Flood Damage Reduction and Ecosystem Restoration Project Phase 1: This USACE 
project is located on the west levee of the Sacramento River at Hamilton City.  The project is a 6.8-
mile setback levee to provide flood risk reduction to the community and agricultural areas. The 
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setback and levee raise has been applied to the Existing Condition geometry from Sacramento River 
Mile (RM) 200.782 to RM 198.262. 

 Feather River Levee Improvement Project: Feather River East Levee was setback from RM 104.85 
to RM 97.50. 

 Star Bend Levee Setback Project: Feather River West Levee was setback at RM 98.6 for 0.75 Mile. 

 Bear River Levee Setback Project: Bear River North Levee was setback from RM 3.4 to RM 1.43. 

 Natomas Levee Improvement Program (NLIP).  

 Sacramento River East Levee Project: The Sacramento River East Levee was raised from RM 
78.933 to RM 67.132. 

 Natomas Cross Canal South Levee: This levee was raised from RM 5.162 to RM 0.154. 

 Pleasant Grove Canal South Levee: This levee was raised from RM 0.55 to RM 0. 

 Southport Levee Improvement Project: Sacramento River West Levee was setback from RM 56.8 to 
RM 52.6. 

 American River Common Features Project 1996/1999 sites. 

 Folsom Dam Joint Federal Project: Includes water control manual update considering Folsom Dam 
raise and forecast-based operations as of December 2016. 

 Marysville Ring Levee. 

 Sutter Basin Project – Feather River West Levee Project. 

EIP projects are included in the Existing Conditions since, although a few of the projects are undergoing 
a phased implementation and have not been fully constructed, these projects are upstream of the project 
site and/or have no contribution to any hydraulic impacts resulting from the LEBLS project. 

3.5.2 Existing With-Project Scenario 
The Existing With-Project scenario is the same as Existing Conditions with the addition of each of the 
four LEBLS project action alternatives to determine the effects of each action alternative. LEBLS 
project features are detailed in Chapter 3, “Alternatives.”   

3.5.3 Future Without-Project Scenario 
The Future Without-Project scenario is the same as Existing Conditions with the addition of the features 
in the USACE American River Common Features General Reevaluation Report (ARCF GRR) 
recommended plan. Those features include widening the Sacramento Bypass by approximately 1,500 
feet and extending the Sacramento Weir by the same length. The Sacramento Bypass setback levee 
alignment is consistent with the LEBLS project alignment except for the tie-in connection with the 
existing Sacramento Bypass Levee (instead of at the extended weir). This scenario is provided for 
informational purposes but is not used to compare impacts of the alternatives.  
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3.5.4 Future With-Project Scenario 
The Future With-Project scenario is the same as the Existing With-Project scenario with the addition of 
the LEBLS project and the Sacramento Weir and Bypass expansions (consistent with the ARCF GRR 
and Future Without-Project scenario). This scenario is also the cumulative effects scenario. 
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4. Hydraulic Modeling Results 

Hydraulic model results for the four scenarios are shown in Tables 1 through 4.  
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Table 1. Peak Water Surface Elevations for Model Scenarios – Alternative 2 

No. Indicator Location Existing Stage (feet) 
FWOP Stage (feet) 

EWP Stage (feet) 
FWP Stage (feet) 

EWP (Alternative 2) vs. Existing 
Conditions Change  

in Stage (feet) 

FWOP vs. Existing Conditions Change 
in Stage (feet) 

FWP (Alternative 2 and cumulative) vs. 
Existing Conditions  

Change in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

1 Feather River Upstream of Cherokee Canal Diversion 126.60 127.05 126.60 127.05 126.60 127.05 126.60 127.05 0 0 0 0 0 0 

2 Feather River Downstream of Cherokee Canal Diversion 121.56 122.05 121.56 122.05 121.56 122.05 121.56 122.05 0 0 0 0 0 0 

3 Feather River Downstream of Honcut Creek Confluence 84.88 85.11 84.88 85.11 84.88 85.11 84.88 85.11 0 0 0 0 0 0 

4 Feather River Upstream of Jack Slough Confluence 77.56 77.99 77.56 77.99 77.56 77.99 77.56 77.99 0 0 0 0 0 0 

5 Feather River Upstream of Yuba River Confluence 75.14 75.76 75.14 75.76 75.14 75.76 75.14 75.76 0 0 0 0 0 0 

6 Feather River Downstream of Yuba River Confluence 73.95 74.65 73.95 74.65 73.95 74.65 73.95 74.65 0 0 0 0 0 0 

7 Feather River at Boyd's Landing 64.81 65.62 64.80 65.61 64.81 65.62 64.80 65.61 0 0 -0.01 -0.01 -0.01 -0.01 

8 Feather River Upstream of Mainstem Setback 62.04 62.85 62.03 62.85 62.03 62.85 62.03 62.84 -0.01 0 -0.01 0 -0.01 -0.01 

9 Feather River Upstream of Bear River Confluence 57.62 58.37 57.61 58.36 57.61 58.36 57.60 58.36 -0.01 -0.01 -0.01 -0.01 -0.02 -0.01 

10 Feather River Downstream of Bear River Confluence 56.07 56.85 56.06 56.84 56.06 56.83 56.05 56.83 -0.01 -0.02 -0.01 -0.01 -0.02 -0.02 

11 Feather River Upstream of Sutter Bypass Confluence 51.61 52.69 51.58 52.65 51.58 52.65 51.56 52.63 -0.03 -0.04 -0.03 -0.04 -0.05 -0.06 

12 Cherokee Canal Downstream of Cherokee Bypass 87.38 87.80 87.38 87.80 87.38 87.80 87.38 87.80 0 0 0 0 0 0 

13 Butte Sink Downstream of Cherokee Canal 69.83 70.52 69.83 70.52 69.83 70.52 69.83 70.52 0 0 0 0 0 0 

14 Butte Sink Upstream of Sutter Bypass 66.83 67.98 66.83 67.98 66.83 67.98 66.83 67.98 0 0 0 0 0 0 

15 Sutter Bypass Downstream of Butte Sink 65.87 66.95 65.87 66.95 65.87 66.95 65.87 66.94 0 0 0 0 0 -0.01 

16 Sutter Bypass Upstream of Wadsworth Canal Confluence 55.75 57.10 55.73 57.08 55.73 57.08 55.73 57.08 -0.02 -0.02 -0.02 -0.02 -0.02 -0.02 

17 Sutter Bypass Downstream of Wadsworth Canal Confluence 54.65 56.01 54.63 55.99 54.63 55.99 54.62 55.98 -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 

18 Sutter Bypass Upstream of Tisdale Bypass Confluence 52.35 53.68 52.32 53.65 52.32 53.65 52.31 53.64 -0.03 -0.03 -0.03 -0.03 -0.04 -0.04 

19 Sutter Bypass Downstream of Tisdale Bypass Confluence 51.85 53.16 51.82 53.14 51.82 53.13 51.80 53.12 -0.03 -0.03 -0.03 -0.02 -0.05 -0.04 

20 Sutter Bypass Upstream of Feather River Confluence 49.47 50.66 49.43 50.62 49.43 50.61 49.41 50.59 -0.04 -0.05 -0.04 -0.04 -0.06 -0.07 

21 Sutter Bypass Downstream of Feather River Confluence 46.73 47.87 46.66 47.80 46.66 47.79 46.62 47.75 -0.07 -0.08 -0.07 -0.07 -0.11 -0.12 

22 Sutter Bypass Upstream of Fremont Weir 43.21 44.21 43.08 44.09 43.07 44.07 43.00 44.00 -0.14 -0.14 -0.13 -0.12 -0.21 -0.21 

23 Yolo Bypass Downstream of Fremont Weir 41.13 42.08 41.02 41.96 40.95 41.88 40.89 41.83 -0.18 -0.2 -0.11 -0.12 -0.24 -0.25 

24 Yolo Bypass Upstream of I-5 35.43 36.44 35.30 36.33 34.72 35.78 34.71 35.79 -0.71 -0.66 -0.13 -0.11 -0.72 -0.65 

25 Yolo Bypass Downstream of I-5 33.67 34.65 33.55 34.55 33.01 34.02 33.04 34.06 -0.66 -0.63 -0.12 -0.1 -0.63 -0.59 

26 Yolo Bypass Upstream of Sacramento Bypass-1 32.08 33.10 31.96 33.01 31.69 32.73 31.75 32.82 -0.39 -0.37 -0.12 -0.09 -0.33 -0.28 

27 Yolo Bypass Upstream of Sacramento Bypass-2 31.25 32.27 31.13 32.18 31.01 32.06 31.10 32.17 -0.24 -0.21 -0.12 -0.09 -0.15 -0.1 

28 Yolo Bypass Downstream of Sacramento Bypass 30.66 31.68 30.84 31.89 30.76 31.81 30.85 31.92 0.1 0.13 0.18 0.21 0.19 0.24 

29 Yolo Bypass Upstream of I-80 30.48 31.49 30.65 31.69 30.57 31.62 30.67 31.73 0.09 0.13 0.17 0.2 0.19 0.24 

30 Yolo Bypass Near West Sacramento 29.71 30.63 29.87 30.82 29.80 30.75 29.88 30.84 0.09 0.12 0.16 0.19 0.17 0.21 

31 Yolo Bypass Downstream of Putah Creek 27.53 28.42 27.69 28.59 27.62 28.53 27.70 28.62 0.09 0.11 0.16 0.17 0.17 0.2 

32 Yolo Bypass at Lisbon 27.31 28.20 27.47 28.38 27.40 28.31 27.48 28.40 0.09 0.11 0.16 0.18 0.17 0.2 

33 Yolo Bypass Downstream of Lisbon 24.51 25.43 24.66 25.60 24.60 25.53 24.68 25.62 0.09 0.1 0.15 0.17 0.17 0.19 

34 Yolo Bypass Upstream of Reclamation District 2068 21.80 22.85 21.97 23.03 21.90 22.96 21.99 23.05 0.1 0.11 0.17 0.18 0.19 0.2 

35 Yolo Bypass Upstream of Cache Slough 20.08 21.09 20.24 21.25 20.17 21.19 20.25 21.27 0.09 0.1 0.16 0.16 0.17 0.18 

36 Cache Slough Upstream of Steamboat Slough 14.05 15.11 14.13 15.21 14.10 15.18 14.15 15.23 0.05 0.07 0.08 0.1 0.1 0.12 

37 Sacramento Bypass at Sacramento Weir-1 32.93 34.08 31.89 32.98 31.58 32.65 31.76 32.86 -1.35 -1.43 -1.04 -1.1 -1.17 -1.22 

38 Sacramento Bypass at Sacramento Weir-2 32.44 33.57 31.58 32.67 31.30 32.37 31.45 32.54 -1.14 -1.2 -0.86 -0.9 -0.99 -1.03 

39 Deep Water Ship Channel - Downstream of Tie-in 17.03 18.09 17.13 18.22 17.09 18.18 17.14 18.24 0.06 0.09 0.1 0.13 0.11 0.15 



 

GEI Consultants, Inc.  Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
Appendix G. Hydraulic Analysis Report (Draft) G-10 USACE and DWR 

Table 1. Peak Water Surface Elevations for Model Scenarios – Alternative 2 

No. Indicator Location Existing Stage (feet) 
FWOP Stage (feet) 

EWP Stage (feet) 
FWP Stage (feet) 

EWP (Alternative 2) vs. Existing 
Conditions Change  

in Stage (feet) 

FWOP vs. Existing Conditions Change 
in Stage (feet) 

FWP (Alternative 2 and cumulative) vs. 
Existing Conditions  

Change in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

40 Deep Water Ship Channel - Midway  17.02 18.09 17.12 18.21 17.08 18.18 17.13 18.24 0.06 0.09 0.1 0.12 0.11 0.15 

41 Deep Water Ship Channel - Towards the End 17.01 18.08 17.10 18.21 17.07 18.17 17.12 18.24 0.06 0.09 0.09 0.13 0.11 0.16 

42 Sacramento River Downstream of Colusa 67.00 67.59 66.99 67.59 66.99 67.59 66.99 67.59 -0.01 0 -0.01 0 -0.01 0 

43 Sacramento River Upstream of Tisdale Bypass 53.19 55.64 53.17 55.64 53.16 55.64 53.15 55.64 -0.03 0 -0.02 0 -0.04 0 

44 Sacramento River Downstream of Tisdale Bypass 52.86 55.01 52.84 55.01 52.83 55.01 52.82 55.01 -0.03 0 -0.02 0 -0.04 0 

45 Sacramento River Downstream of Knights Landing 42.57 43.51 42.47 43.41 42.41 43.35 42.36 43.30 -0.16 -0.16 -0.1 -0.1 -0.21 -0.21 

46 Sacramento River at Verona 41.72 42.71 41.40 42.38 41.51 42.48 41.33 42.29 -0.21 -0.23 -0.32 -0.33 -0.39 -0.42 

47 Sacramento River at I Street 34.22 35.44 32.41 33.55 33.41 34.57 32.31 33.46 -0.81 -0.87 -1.81 -1.89 -1.91 -1.98 

48 Sacramento River at Freeport 27.90 28.93 26.53 27.41 27.25 28.23 26.48 27.34 -0.65 -0.7 -1.37 -1.52 -1.42 -1.59 

49 Sacramento River Downstream of Georgiana Slough 17.17 17.71 16.61 17.08 16.90 17.44 16.59 17.06 -0.27 -0.27 -0.56 -0.63 -0.58 -0.65 

50 Sacramento River Upstream of Cache Slough 12.63 13.28 12.61 13.27 12.62 13.29 12.61 13.28 -0.01 0.01 -0.02 -0.01 -0.02 0 

51 Sacramento River at Rio Vista 12.23 12.88 12.25 12.90 12.25 12.90 12.25 12.91 0.02 0.02 0.02 0.02 0.02 0.03 

52 Natomas Cross Canal 41.82 42.80 41.52 42.48 41.62 42.58 41.45 42.40 -0.2 -0.22 -0.3 -0.32 -0.37 -0.4 

53 Steamboat Slough Upstream Sacramento River 12.73 13.40 12.68 13.37 12.71 13.40 12.69 13.38 -0.02 0 -0.05 -0.03 -0.04 -0.02 

54 Miner Slough Upstream Cache Slough 16.89 17.95 16.98 18.07 16.94 18.03 16.99 18.10 0.05 0.08 0.09 0.12 0.1 0.15 

55 Lindsey Slough Upstream Yolo Bypass 17.45 18.44 17.56 18.56 17.51 18.52 17.58 18.58 0.06 0.08 0.11 0.12 0.13 0.14 

56 Cache Slough Upstream Yolo Bypass 18.34 19.30 18.47 19.43 18.42 19.38 18.49 19.45 0.08 0.08 0.13 0.13 0.15 0.15 

57 American River Upstream of SR 160 Bridge 37.28 38.71 35.99 37.40 36.69 38.09 35.92 37.34 -0.59 -0.62 -1.29 -1.31 -1.36 -1.37 

58 American River Upstream of Fair Oaks 51.33 53.54 51.24 53.41 51.27 53.48 51.24 53.41 -0.06 -0.06 -0.09 -0.13 -0.09 -0.13 
Notes: FWOP = Future Without-Project; EWP = Existing With-Project; FWP = Future With-Project 
Source: Data compiled by California Department of Water Resources in 2017 
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Table 2.  Peak Water Surface Elevations for Model Scenarios – Alternative 3 

No. Indicator Location 

Existing (No Action Alternative) 
Stage (feet) FWOP Stage (feet) EWP Stage (feet) FWP Stage (feet) 

EWP (Alternative 3) vs. Existing 
Conditions Change 

in Stage (feet) 
FWOP vs. Existing Conditions 

Change in Stage (feet) 

FWP (Alternative 3 and Cumulative) 
vs. Existing Conditions Change 

in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

1 Feather River Upstream of Cherokee Canal Diversion 126.60 127.05 126.60 127.05 126.6 127.05 126.60 127.05 0 0 0 0 0 0 

2 Feather River Downstream of Cherokee Canal Diversion 121.56 122.05 121.56 122.05 121.56 122.05 121.56 122.05 0 0 0 0 0 0 

3 Feather River Downstream of Honcut Creek Confluence 84.88 85.11 84.88 85.11 84.87 85.1 84.87 85.10 -0.01 -0.01 0 0 -0.01 -0.01 

4 Feather River Upstream of Jack Slough Confluence 77.56 77.99 77.56 77.99 77.57 77.99 77.57 77.99 0.01 0 0 0 0.01 0 

5 Feather River Upstream of Yuba River Confluence 75.14 75.76 75.14 75.76 75.15 75.77 75.15 75.77 0.01 0.01 0 0 0.01 0.01 

6 Feather River Downstream of Yuba River Confluence 73.95 74.65 73.95 74.65 73.95 74.66 73.95 74.66 0 0.01 0 0 0 0.01 

7 Feather River at Boyd's Landing 64.81 65.62 64.80 65.61 64.84 65.65 64.84 65.65 0.03 0.03 -0.01 -0.01 0.03 0.03 

8 Feather River Upstream of Mainstem Setback 62.04 62.85 62.03 62.85 62.09 62.9 62.09 62.90 0.05 0.05 -0.01 0 0.05 0.05 

9 Feather River Upstream of Bear River Confluence 57.62 58.37 57.61 58.36 57.71 58.46 57.70 58.45 0.09 0.09 -0.01 -0.01 0.08 0.08 

10 Feather River Downstream of Bear River Confluence 56.07 56.85 56.06 56.84 56.06 56.84 56.05 56.83 -0.01 -0.01 -0.01 -0.01 -0.02 -0.02 

11 Feather River Upstream of Sutter Bypass Confluence 51.61 52.69 51.58 52.65 51.58 52.65 51.56 52.63 -0.03 -0.04 -0.03 -0.04 -0.05 -0.06 

12 Cherokee Canal Downstream of Cherokee Bypass 87.38 87.80 87.38 87.80 87.38 87.8 87.38 87.80 0 0 0 0 0 0 

13 Butte Sink Downstream of Cherokee Canal 69.83 70.52 69.83 70.52 69.83 70.52 69.83 70.52 0 0 0 0 0 0 

14 Butte Sink Upstream of Sutter Bypass 66.83 67.98 66.83 67.98 66.83 67.98 66.83 67.98 0 0 0 0 0 0 

15 Sutter Bypass Downstream of Butte Sink 65.87 66.95 65.87 66.95 65.87 66.95 65.87 66.94 0 0 0 0 0 -0.01 

16 Sutter Bypass Upstream of Wadsworth Canal Confluence 55.75 57.10 55.73 57.08 55.73 57.08 55.73 57.07 -0.02 -0.02 -0.02 -0.02 -0.02 -0.03 

17 Sutter Bypass Downstream of Wadsworth Canal Confluence 54.65 56.01 54.63 55.99 54.63 55.99 54.62 55.98 -0.02 -0.02 -0.02 -0.02 -0.03 -0.03 

18 Sutter Bypass Upstream of Tisdale Bypass Confluence 52.35 53.68 52.32 53.65 52.32 53.65 52.31 53.64 -0.03 -0.03 -0.03 -0.03 -0.04 -0.04 

19 Sutter Bypass Downstream of Tisdale Bypass Confluence 51.85 53.16 51.82 53.14 51.82 53.13 51.80 53.12 -0.03 -0.03 -0.03 -0.02 -0.05 -0.04 

20 Sutter Bypass Upstream of Feather River Confluence 49.47 50.66 49.43 50.62 49.43 50.61 49.40 50.59 -0.04 -0.05 -0.04 -0.04 -0.07 -0.07 

21 Sutter Bypass Downstream of Feather River Confluence 46.73 47.87 46.66 47.80 46.66 47.79 46.62 47.75 -0.07 -0.08 -0.07 -0.07 -0.11 -0.12 

22 Sutter Bypass Upstream of Fremont Weir 43.21 44.21 43.08 44.09 43.07 44.06 42.99 43.99 -0.14 -0.15 -0.13 -0.12 -0.22 -0.22 

23 Yolo Bypass Downstream of Fremont Weir 41.13 42.08 41.02 41.96 40.93 41.87 40.87 41.81 -0.2 -0.21 -0.11 -0.12 -0.26 -0.27 

24 Yolo Bypass Upstream of I-5 35.43 36.44 35.30 36.33 34.62 35.69 34.62 35.69 -0.81 -0.75 -0.13 -0.11 -0.81 -0.75 

25 Yolo Bypass Downstream of I-5 33.67 34.65 33.55 34.55 32.87 33.88 32.90 33.93 -0.8 -0.77 -0.12 -0.1 -0.77 -0.72 

26 Yolo Bypass Upstream of Sacramento Bypass-1 32.08 33.10 31.96 33.01 31.6 32.65 31.67 32.74 -0.48 -0.45 -0.12 -0.09 -0.41 -0.36 

27 Yolo Bypass Upstream of Sacramento Bypass-2 31.25 32.27 31.13 32.18 30.97 32.03 31.07 32.14 -0.28 -0.24 -0.12 -0.09 -0.18 -0.13 

28 Yolo Bypass Downstream of Sacramento Bypass 30.66 31.68 30.84 31.89 30.76 31.81 30.86 31.93 0.1 0.13 0.18 0.21 0.2 0.25 

29 Yolo Bypass Upstream of I-80 30.48 31.49 30.65 31.69 30.57 31.62 30.67 31.74 0.09 0.13 0.17 0.2 0.19 0.25 

30 Yolo Bypass Near West Sacramento 29.71 30.63 29.87 30.82 29.8 30.75 29.89 30.85 0.09 0.12 0.16 0.19 0.18 0.22 

31 Yolo Bypass Downstream of Putah Creek 27.53 28.42 27.69 28.59 27.62 28.53 27.71 28.63 0.09 0.11 0.16 0.17 0.18 0.21 

32 Yolo Bypass at Lisbon 27.31 28.20 27.47 28.38 27.4 28.31 27.49 28.41 0.09 0.11 0.16 0.18 0.18 0.21 

33 Yolo Bypass Downstream of Lisbon 24.51 25.43 24.66 25.60 24.6 25.53 24.68 25.63 0.09 0.1 0.15 0.17 0.17 0.2 

34 Yolo Bypass Upstream of Reclamation District 2068 21.80 22.85 21.97 23.03 21.9 22.96 22.00 23.06 0.1 0.11 0.17 0.18 0.2 0.21 

35 Yolo Bypass Upstream of Cache Slough 20.08 21.09 20.24 21.25 20.17 21.19 20.26 21.28 0.09 0.1 0.16 0.16 0.18 0.19 

36 Cache Slough Upstream of Steamboat Slough 14.05 15.11 14.13 15.21 14.1 15.18 14.15 15.23 0.05 0.07 0.08 0.1 0.1 0.12 

37 Sacramento Bypass at Sacramento Weir-1 32.93 34.08 31.89 32.98 31.37 32.41 31.67 32.77 -1.56 -1.67 -1.04 -1.1 -1.26 -1.31 

38 Sacramento Bypass at Sacramento Weir-2 32.44 33.57 31.58 32.67 31.2 32.27 31.35 32.44 -1.24 -1.3 -0.86 -0.9 -1.09 -1.13 

39 Deep Water Ship Channel - Downstream of Tie-in 17.03 18.09 17.13 18.22 17.09 18.18 17.14 18.25 0.06 0.09 0.1 0.13 0.11 0.16 
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Table 2.  Peak Water Surface Elevations for Model Scenarios – Alternative 3 

No. Indicator Location 

Existing (No Action Alternative) 
Stage (feet) FWOP Stage (feet) EWP Stage (feet) FWP Stage (feet) 

EWP (Alternative 3) vs. Existing 
Conditions Change 

in Stage (feet) 
FWOP vs. Existing Conditions 

Change in Stage (feet) 

FWP (Alternative 3 and Cumulative) 
vs. Existing Conditions Change 

in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

40 Deep Water Ship Channel - Midway  17.02 18.09 17.12 18.21 17.08 18.18 17.14 18.24 0.06 0.09 0.1 0.12 0.12 0.15 

41 Deep Water Ship Channel - Towards the End 17.01 18.08 17.10 18.21 17.07 18.17 17.12 18.24 0.06 0.09 0.09 0.13 0.11 0.16 

42 Sacramento River Downstream of Colusa 67.00 67.59 66.99 67.59 66.99 67.59 66.99 67.59 -0.01 0 -0.01 0 -0.01 0 

43 Sacramento River Upstream of Tisdale Bypass 53.19 55.64 53.17 55.64 53.16 55.64 53.15 55.64 -0.03 0 -0.02 0 -0.04 0 

44 Sacramento River Downstream of Tisdale Bypass 52.86 55.01 52.84 55.01 52.83 55.01 52.82 55.01 -0.03 0 -0.02 0 -0.04 0 

45 Sacramento River Downstream of Knights Landing 42.57 43.51 42.47 43.41 42.4 43.34 42.34 43.29 -0.17 -0.17 -0.1 -0.1 -0.23 -0.22 

46 Sacramento River at Verona 41.72 42.71 41.40 42.38 41.51 42.48 41.31 42.28 -0.21 -0.23 -0.32 -0.33 -0.41 -0.43 

47 Sacramento River at I Street 34.22 35.44 32.41 33.55 33.46 34.61 32.25 33.40 -0.76 -0.83 -1.81 -1.89 -1.97 -2.04 

48 Sacramento River at Freeport 27.90 28.93 26.53 27.41 27.29 28.27 26.44 27.29 -0.61 -0.66 -1.37 -1.52 -1.46 -1.64 

49 Sacramento River Downstream of Georgiana Slough 17.17 17.71 16.61 17.08 16.92 17.45 16.58 17.04 -0.25 -0.26 -0.56 -0.63 -0.59 -0.67 

50 Sacramento River Upstream of Cache Slough 12.63 13.28 12.61 13.27 12.63 13.29 12.61 13.28 0 0.01 -0.02 -0.01 -0.02 0 

51 Sacramento River at Rio Vista 12.23 12.88 12.25 12.90 12.25 12.91 12.26 12.92 0.02 0.03 0.02 0.02 0.03 0.04 

52 Natomas Cross Canal 41.82 42.80 41.52 42.48 41.62 42.58 41.43 42.39 -0.2 -0.22 -0.3 -0.32 -0.39 -0.41 

53 Steamboat Slough Upstream Sacramento River 12.73 13.40 12.68 13.37 12.72 13.4 12.69 13.38 -0.01 0 -0.05 -0.03 -0.04 -0.02 

54 Miner Slough Upstream Cache Slough 16.89 17.95 16.98 18.07 16.94 18.04 17.00 18.10 0.05 0.09 0.09 0.12 0.11 0.15 

55 Lindsey Slough Upstream Yolo Bypass 17.45 18.44 17.56 18.56 17.51 18.52 17.58 18.59 0.06 0.08 0.11 0.12 0.13 0.15 

56 Cache Slough Upstream Yolo Bypass 18.34 19.30 18.47 19.43 18.42 19.38 18.49 19.45 0.08 0.08 0.13 0.13 0.15 0.15 

57 American River Upstream of SR 160 Bridge 37.28 38.71 35.99 37.40 36.72 38.11 35.87 37.29 -0.56 -0.6 -1.29 -1.31 -1.41 -1.42 

58 American River Upstream of Fair Oaks 51.33 53.54 51.24 53.41 51.28 53.48 51.24 53.41 -0.05 -0.06 -0.09 -0.13 -0.09 -0.13 
Notes: FWOP = Future Without-Project; EWP = Existing With-Project; FWP = Future With-Project 
Source: Data compiled by California Department of Water Resources in 2017 
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Table 3.  Peak Water Surface Elevations for Model Scenarios – Alternative 4 

No. Indicator Location 

Existing (No Action Alternative) 
Stage (feet) FWOP Stage (feet) EWP Stage (feet) FWP Stage (feet) 

EWP (Alternative 4) vs. Existing 
Conditions Change 

in Stage (feet) 
FWOP vs. Existing Conditions 

Change in Stage (feet) 

FWP (Alternative 4 and Cumulative) 
vs. Existing Conditions Change 

in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

1 Feather River Upstream of Cherokee Canal Diversion 126.60 127.05 126.60 127.05 126.6 127.05 126.60 127.05 0 0 0 0 0 0 

2 Feather River Downstream of Cherokee Canal Diversion 121.56 122.05 121.56 122.05 121.56 122.05 121.56 122.05 0 0 0 0 0 0 

3 Feather River Downstream of Honcut Creek Confluence 84.88 85.11 84.88 85.11 84.87 85.1 84.87 85.10 -0.01 -0.01 0 0 -0.01 -0.01 

4 Feather River Upstream of Jack Slough Confluence 77.56 77.99 77.56 77.99 77.57 77.99 77.57 77.99 0.01 0 0 0 0.01 0 

5 Feather River Upstream of Yuba River Confluence 75.14 75.76 75.14 75.76 75.15 75.77 75.15 75.77 0.01 0.01 0 0 0.01 0.01 

6 Feather River Downstream of Yuba River Confluence 73.95 74.65 73.95 74.65 73.95 74.66 73.95 74.66 0 0.01 0 0 0 0.01 

7 Feather River at Boyd's Landing 64.81 65.62 64.80 65.61 64.84 65.65 64.84 65.65 0.03 0.03 -0.01 -0.01 0.03 0.03 

8 Feather River Upstream of Mainstem Setback 62.04 62.85 62.03 62.85 62.09 62.9 62.09 62.90 0.05 0.05 -0.01 0 0.05 0.05 

9 Feather River Upstream of Bear River Confluence 57.62 58.37 57.61 58.36 57.71 58.46 57.71 58.46 0.09 0.09 -0.01 -0.01 0.09 0.09 

10 Feather River Downstream of Bear River Confluence 56.07 56.85 56.06 56.84 56.06 56.85 56.06 56.84 -0.01 0 -0.01 -0.01 -0.01 -0.01 

11 Feather River Upstream of Sutter Bypass Confluence 51.61 52.69 51.58 52.65 51.59 52.67 51.57 52.65 -0.02 -0.02 -0.03 -0.04 -0.04 -0.04 

12 Cherokee Canal Downstream of Cherokee Bypass 87.38 87.80 87.38 87.80 87.38 87.8 87.38 87.80 0 0 0 0 0 0 

13 Butte Sink Downstream of Cherokee Canal 69.83 70.52 69.83 70.52 69.83 70.52 69.83 70.52 0 0 0 0 0 0 

14 Butte Sink Upstream of Sutter Bypass 66.83 67.98 66.83 67.98 66.83 67.98 66.83 67.98 0 0 0 0 0 0 

15 Sutter Bypass Downstream of Butte Sink 65.87 66.95 65.87 66.95 65.87 66.95 65.87 66.95 0 0 0 0 0 0 

16 Sutter Bypass Upstream of Wadsworth Canal Confluence 55.75 57.10 55.73 57.08 55.74 57.09 55.73 57.08 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 

17 Sutter Bypass Downstream of Wadsworth Canal Confluence 54.65 56.01 54.63 55.99 54.64 56 54.63 55.99 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 

18 Sutter Bypass Upstream of Tisdale Bypass Confluence 52.35 53.68 52.32 53.65 52.34 53.66 52.32 53.65 -0.01 -0.02 -0.03 -0.03 -0.03 -0.03 

19 Sutter Bypass Downstream of Tisdale Bypass Confluence 51.85 53.16 51.82 53.14 51.83 53.15 51.82 53.13 -0.02 -0.01 -0.03 -0.02 -0.03 -0.03 

20 Sutter Bypass Upstream of Feather River Confluence 49.47 50.66 49.43 50.62 49.45 50.63 49.43 50.61 -0.02 -0.03 -0.04 -0.04 -0.04 -0.05 

21 Sutter Bypass Downstream of Feather River Confluence 46.73 47.87 46.66 47.80 46.69 47.82 46.65 47.79 -0.04 -0.05 -0.07 -0.07 -0.08 -0.08 

22 Sutter Bypass Upstream of Fremont Weir 43.21 44.21 43.08 44.09 43.13 44.13 43.06 44.07 -0.08 -0.08 -0.13 -0.12 -0.15 -0.14 

23 Yolo Bypass Downstream of Fremont Weir 41.13 42.08 41.02 41.96 41.04 41.97 40.98 41.92 -0.09 -0.11 -0.11 -0.12 -0.15 -0.16 

24 Yolo Bypass Upstream of I-5 35.43 36.44 35.30 36.33 35.14 36.16 35.12 36.16 -0.29 -0.28 -0.13 -0.11 -0.31 -0.28 

25 Yolo Bypass Downstream of I-5 33.67 34.65 33.55 34.55 33.28 34.26 33.30 34.29 -0.39 -0.39 -0.12 -0.1 -0.37 -0.36 

26 Yolo Bypass Upstream of Sacramento Bypass-1 32.08 33.10 31.96 33.01 31.59 32.62 31.65 32.71 -0.49 -0.48 -0.12 -0.09 -0.43 -0.39 

27 Yolo Bypass Upstream of Sacramento Bypass-2 31.25 32.27 31.13 32.18 30.96 32 31.05 32.11 -0.29 -0.27 -0.12 -0.09 -0.2 -0.16 

28 Yolo Bypass Downstream of Sacramento Bypass 30.66 31.68 30.84 31.89 30.75 31.79 30.84 31.89 0.09 0.11 0.18 0.21 0.18 0.21 

29 Yolo Bypass Upstream of I-80 30.48 31.49 30.65 31.69 30.56 31.59 30.65 31.70 0.08 0.1 0.17 0.2 0.17 0.21 

30 Yolo Bypass Near West Sacramento 29.71 30.63 29.87 30.82 29.79 30.73 29.87 30.82 0.08 0.1 0.16 0.19 0.16 0.19 

31 Yolo Bypass Downstream of Putah Creek 27.53 28.42 27.69 28.59 27.61 28.51 27.69 28.60 0.08 0.09 0.16 0.17 0.16 0.18 

32 Yolo Bypass at Lisbon 27.31 28.20 27.47 28.38 27.39 28.29 27.47 28.38 0.08 0.09 0.16 0.18 0.16 0.18 

33 Yolo Bypass Downstream of Lisbon 24.51 25.43 24.66 25.60 24.59 25.51 24.66 25.60 0.08 0.08 0.15 0.17 0.15 0.17 

34 Yolo Bypass Upstream of Reclamation District 2068 21.80 22.85 21.97 23.03 21.89 22.94 21.97 23.03 0.09 0.09 0.17 0.18 0.17 0.18 

35 Yolo Bypass Upstream of Cache Slough 20.08 21.09 20.24 21.25 20.16 21.17 20.24 21.25 0.08 0.08 0.16 0.16 0.16 0.16 

36 Cache Slough Upstream of Steamboat Slough 14.05 15.11 14.13 15.21 14.09 15.16 14.14 15.21 0.04 0.05 0.08 0.1 0.09 0.1 

37 Sacramento Bypass at Sacramento Weir-1 32.93 34.08 31.89 32.98 31.37 32.4 31.91 33.01 -1.56 -1.68 -1.04 -1.1 -1.02 -1.07 

38 Sacramento Bypass at Sacramento Weir-2 32.44 33.57 31.58 32.67 31.19 32.25 31.61 32.71 -1.25 -1.32 -0.86 -0.9 -0.83 -0.86 

39 Deep Water Ship Channel - Downstream of Tie-in 17.03 18.09 17.13 18.22 17.08 18.16 17.13 18.22 0.05 0.07 0.1 0.13 0.1 0.13 
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Table 3.  Peak Water Surface Elevations for Model Scenarios – Alternative 4 

No. Indicator Location 

Existing (No Action Alternative) 
Stage (feet) FWOP Stage (feet) EWP Stage (feet) FWP Stage (feet) 

EWP (Alternative 4) vs. Existing 
Conditions Change 

in Stage (feet) 
FWOP vs. Existing Conditions 

Change in Stage (feet) 

FWP (Alternative 4 and Cumulative) 
vs. Existing Conditions Change 

in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

40 Deep Water Ship Channel - Midway  17.02 18.09 17.12 18.21 17.07 18.16 17.12 18.22 0.05 0.07 0.1 0.12 0.1 0.13 

41 Deep Water Ship Channel - Towards the End 17.01 18.08 17.10 18.21 17.06 18.15 17.11 18.22 0.05 0.07 0.09 0.13 0.1 0.14 

42 Sacramento River Downstream of Colusa 67.00 67.59 66.99 67.59 67 67.59 66.99 67.59 0 0 -0.01 0 -0.01 0 

43 Sacramento River Upstream of Tisdale Bypass 53.19 55.64 53.17 55.64 53.18 55.64 53.17 55.64 -0.01 0 -0.02 0 -0.02 0 

44 Sacramento River Downstream of Tisdale Bypass 52.86 55.01 52.84 55.01 52.85 55.01 52.83 55.01 -0.01 0 -0.02 0 -0.03 0 

45 Sacramento River Downstream of Knights Landing 42.57 43.51 42.47 43.41 42.49 43.42 42.43 43.38 -0.08 -0.09 -0.1 -0.1 -0.14 -0.13 

46 Sacramento River at Verona 41.72 42.71 41.40 42.38 41.57 42.54 41.39 42.36 -0.15 -0.17 -0.32 -0.33 -0.33 -0.35 

47 Sacramento River at I Street 34.22 35.44 32.41 33.55 33.47 34.62 32.42 33.57 -0.75 -0.82 -1.81 -1.89 -1.8 -1.87 

48 Sacramento River at Freeport 27.90 28.93 26.53 27.41 27.3 28.28 26.53 27.42 -0.6 -0.65 -1.37 -1.52 -1.37 -1.51 

49 Sacramento River Downstream of Georgiana Slough 17.17 17.71 16.61 17.08 16.92 17.45 16.61 17.09 -0.25 -0.26 -0.56 -0.63 -0.56 -0.62 

50 Sacramento River Upstream of Cache Slough 12.63 13.28 12.61 13.27 12.62 13.28 12.61 13.27 -0.01 0 -0.02 -0.01 -0.02 -0.01 

51 Sacramento River at Rio Vista 12.23 12.88 12.25 12.90 12.24 12.9 12.25 12.91 0.01 0.02 0.02 0.02 0.02 0.03 

52 Natomas Cross Canal 41.82 42.80 41.52 42.48 41.68 42.64 41.5 42.47 -0.14 -0.16 -0.3 -0.32 -0.32 -0.33 

53 Steamboat Slough Upstream Sacramento River 12.73 13.40 12.68 13.37 12.71 13.39 12.69 13.37 -0.02 -0.01 -0.05 -0.03 -0.04 -0.03 

54 Miner Slough Upstream Cache Slough 16.89 17.95 16.98 18.07 16.93 18.02 16.98 18.08 0.04 0.07 0.09 0.12 0.09 0.13 

55 Lindsey Slough Upstream Yolo Bypass 17.45 18.44 17.56 18.56 17.5 18.5 17.56 18.56 0.05 0.06 0.11 0.12 0.11 0.12 

56 Cache Slough Upstream Yolo Bypass 18.34 19.30 18.47 19.43 18.41 19.37 18.47 19.43 0.07 0.07 0.13 0.13 0.13 0.13 

57 American River Upstream of SR 160 Bridge 37.28 38.71 35.99 37.40 36.72 38.12 35.99 37.40 -0.56 -0.59 -1.29 -1.31 -1.29 -1.31 

58 American River Upstream of Fair Oaks 51.33 53.54 51.24 53.41 51.28 53.48 51.24 53.41 -0.05 -0.06 -0.09 -0.13 -0.09 -0.13 
Notes: FWOP = Future Without-Project; EWP = Existing With-Project; FWP = Future With-Project 
Source: Data compiled by California Department of Water Resources in 2017 
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Table 4.  Peak Water Surface Elevations for Model Scenarios – Alternative 5 

No. Indicator Location 

Existing (No Action Alternative) 
Stage (feet) FWOP Stage (feet) EWP Stage (feet) FWP Stage (feet) 

EWP (Alternative 5) vs. Existing 
Conditions Change 

in Stage (feet) 
FWOP vs. Existing Conditions 

Change in Stage (feet) 

FWP (Alternative 5 and Cumulative) 
vs. Existing Conditions Change 

in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

1 Feather River Upstream of Cherokee Canal Diversion 126.60 127.05 126.60 127.05 126.6 127.05 126.60 127.05 0 0 0 0 0 0 

2 Feather River Downstream of Cherokee Canal Diversion 121.56 122.05 121.56 122.05 121.56 122.05 121.56 122.05 0 0 0 0 0 0 

3 Feather River Downstream of Honcut Creek Confluence 84.88 85.11 84.88 85.11 84.87 85.1 84.87 85.10 -0.01 -0.01 0 0 -0.01 -0.01 

4 Feather River Upstream of Jack Slough Confluence 77.56 77.99 77.56 77.99 77.57 77.99 77.57 77.99 0.01 0 0 0 0.01 0 

5 Feather River Upstream of Yuba River Confluence 75.14 75.76 75.14 75.76 75.15 75.77 75.15 75.77 0.01 0.01 0 0 0.01 0.01 

6 Feather River Downstream of Yuba River Confluence 73.95 74.65 73.95 74.65 73.95 74.66 73.95 74.66 0 0.01 0 0 0 0.01 

7 Feather River at Boyd's Landing 64.81 65.62 64.80 65.61 64.84 65.65 64.84 65.65 0.03 0.03 -0.01 -0.01 0.03 0.03 

8 Feather River Upstream of Mainstem Setback 62.04 62.85 62.03 62.85 62.09 62.9 62.09 62.90 0.05 0.05 -0.01 0 0.05 0.05 

9 Feather River Upstream of Bear River Confluence 57.62 58.37 57.61 58.36 57.71 58.46 57.71 58.46 0.09 0.09 -0.01 -0.01 0.09 0.09 

10 Feather River Downstream of Bear River Confluence 56.07 56.85 56.06 56.84 56.06 56.85 56.06 56.84 -0.01 0 -0.01 -0.01 -0.01 -0.01 

11 Feather River Upstream of Sutter Bypass Confluence 51.61 52.69 51.58 52.65 51.59 52.67 51.57 52.65 -0.02 -0.02 -0.03 -0.04 -0.04 -0.04 

12 Cherokee Canal Downstream of Cherokee Bypass 87.38 87.80 87.38 87.80 87.38 87.8 87.38 87.80 0 0 0 0 0 0 

13 Butte Sink Downstream of Cherokee Canal 69.83 70.52 69.83 70.52 69.83 70.52 69.83 70.52 0 0 0 0 0 0 

14 Butte Sink Upstream of Sutter Bypass 66.83 67.98 66.83 67.98 66.83 67.98 66.83 67.98 0 0 0 0 0 0 

15 Sutter Bypass Downstream of Butte Sink 65.87 66.95 65.87 66.95 65.87 66.95 65.87 66.95 0 0 0 0 0 0 

16 Sutter Bypass Upstream of Wadsworth Canal Confluence 55.75 57.10 55.73 57.08 55.74 57.09 55.73 57.08 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 

17 Sutter Bypass Downstream of Wadsworth Canal Confluence 54.65 56.01 54.63 55.99 54.64 56 54.63 55.99 -0.01 -0.01 -0.02 -0.02 -0.02 -0.02 

18 Sutter Bypass Upstream of Tisdale Bypass Confluence 52.35 53.68 52.32 53.65 52.34 53.67 52.32 53.65 -0.01 -0.01 -0.03 -0.03 -0.03 -0.03 

19 Sutter Bypass Downstream of Tisdale Bypass Confluence 51.85 53.16 51.82 53.14 51.83 53.15 51.82 53.13 -0.02 -0.01 -0.03 -0.02 -0.03 -0.03 

20 Sutter Bypass Upstream of Feather River Confluence 49.47 50.66 49.43 50.62 49.45 50.64 49.43 50.62 -0.02 -0.02 -0.04 -0.04 -0.04 -0.04 

21 Sutter Bypass Downstream of Feather River Confluence 46.73 47.87 46.66 47.80 46.7 47.83 46.66 47.79 -0.03 -0.04 -0.07 -0.07 -0.07 -0.08 

22 Sutter Bypass Upstream of Fremont Weir 43.21 44.21 43.08 44.09 43.14 44.14 43.07 44.07 -0.07 -0.07 -0.13 -0.12 -0.14 -0.14 

23 Yolo Bypass Downstream of Fremont Weir 41.13 42.08 41.02 41.96 41.05 41.99 40.99 41.93 -0.08 -0.09 -0.11 -0.12 -0.14 -0.15 

24 Yolo Bypass Upstream of I-5 35.43 36.44 35.30 36.33 35.18 36.2 35.17 36.20 -0.25 -0.24 -0.13 -0.11 -0.26 -0.24 

25 Yolo Bypass Downstream of I-5 33.67 34.65 33.55 34.55 33.34 34.32 33.36 34.35 -0.33 -0.33 -0.12 -0.1 -0.31 -0.3 

26 Yolo Bypass Upstream of Sacramento Bypass-1 32.08 33.10 31.96 33.01 31.68 32.71 31.74 32.80 -0.4 -0.39 -0.12 -0.09 -0.34 -0.3 

27 Yolo Bypass Upstream of Sacramento Bypass-2 31.25 32.27 31.13 32.18 30.99 32.03 31.08 32.14 -0.26 -0.24 -0.12 -0.09 -0.17 -0.13 

28 Yolo Bypass Downstream of Sacramento Bypass 30.66 31.68 30.84 31.89 30.74 31.78 30.84 31.89 0.08 0.1 0.18 0.21 0.18 0.21 

29 Yolo Bypass Upstream of I-80 30.48 31.49 30.65 31.69 30.56 31.59 30.65 31.70 0.08 0.1 0.17 0.2 0.17 0.21 

30 Yolo Bypass Near West Sacramento 29.71 30.63 29.87 30.82 29.78 30.72 29.87 30.82 0.07 0.09 0.16 0.19 0.16 0.19 

31 Yolo Bypass Downstream of Putah Creek 27.53 28.42 27.69 28.59 27.61 28.5 27.69 28.59 0.08 0.08 0.16 0.17 0.16 0.17 

32 Yolo Bypass at Lisbon 27.31 28.20 27.47 28.38 27.39 28.29 27.47 28.38 0.08 0.09 0.16 0.18 0.16 0.18 

33 Yolo Bypass Downstream of Lisbon 24.51 25.43 24.66 25.60 24.58 25.51 24.66 25.60 0.07 0.08 0.15 0.17 0.15 0.17 

34 Yolo Bypass Upstream of Reclamation District 2068 21.80 22.85 21.97 23.03 21.88 22.94 21.97 23.03 0.08 0.09 0.17 0.18 0.17 0.18 

35 Yolo Bypass Upstream of Cache Slough 20.08 21.09 20.24 21.25 20.16 21.17 20.24 21.25 0.08 0.08 0.16 0.16 0.16 0.16 

36 Cache Slough Upstream of Steamboat Slough 14.05 15.11 14.13 15.21 14.09 15.16 14.13 15.21 0.04 0.05 0.08 0.1 0.08 0.1 

37 Sacramento Bypass at Sacramento Weir-1 32.93 34.08 31.89 32.98 31.48 32.52 31.95 33.05 -1.45 -1.56 -1.04 -1.1 -0.98 -1.03 

38 Sacramento Bypass at Sacramento Weir-2 32.44 33.57 31.58 32.67 31.31 32.38 31.65 32.75 -1.13 -1.19 -0.86 -0.9 -0.79 -0.82 

39 Deep Water Ship Channel - Downstream of Tie-in 17.03 18.09 17.13 18.22 17.07 18.16 17.13 18.22 0.04 0.07 0.1 0.13 0.1 0.13 
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Table 4.  Peak Water Surface Elevations for Model Scenarios – Alternative 5 

No. Indicator Location 

Existing (No Action Alternative) 
Stage (feet) FWOP Stage (feet) EWP Stage (feet) FWP Stage (feet) 

EWP (Alternative 5) vs. Existing 
Conditions Change 

in Stage (feet) 
FWOP vs. Existing Conditions 

Change in Stage (feet) 

FWP (Alternative 5 and Cumulative) 
vs. Existing Conditions Change 

in Stage (feet) 
100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 100-year 200-year 

40 Deep Water Ship Channel - Midway  17.02 18.09 17.12 18.21 17.07 18.15 17.12 18.22 0.05 0.06 0.1 0.12 0.1 0.13 

41 Deep Water Ship Channel - Towards the End 17.01 18.08 17.10 18.21 17.05 18.15 17.10 18.21 0.04 0.07 0.09 0.13 0.09 0.13 

42 Sacramento River Downstream of Colusa 67.00 67.59 66.99 67.59 67 67.59 66.99 67.59 0 0 -0.01 0 -0.01 0 

43 Sacramento River Upstream of Tisdale Bypass 53.19 55.64 53.17 55.64 53.18 55.64 53.17 55.64 -0.01 0 -0.02 0 -0.02 0 

44 Sacramento River Downstream of Tisdale Bypass 52.86 55.01 52.84 55.01 52.85 55.01 52.83 55.01 -0.01 0 -0.02 0 -0.03 0 

45 Sacramento River Downstream of Knights Landing 42.57 43.51 42.47 43.41 42.5 43.43 42.44 43.39 -0.07 -0.08 -0.1 -0.1 -0.13 -0.12 

46 Sacramento River at Verona 41.72 42.71 41.40 42.38 41.58 42.56 41.39 42.37 -0.14 -0.15 -0.32 -0.33 -0.33 -0.34 

47 Sacramento River at I Street 34.22 35.44 32.41 33.55 33.52 34.67 32.45 33.59 -0.7 -0.77 -1.81 -1.89 -1.77 -1.85 

48 Sacramento River at Freeport 27.90 28.93 26.53 27.41 27.34 28.32 26.55 27.44 -0.56 -0.61 -1.37 -1.52 -1.35 -1.49 

49 Sacramento River Downstream of Georgiana Slough 17.17 17.71 16.61 17.08 16.93 17.47 16.62 17.09 -0.24 -0.24 -0.56 -0.63 -0.55 -0.62 

50 Sacramento River Upstream of Cache Slough 12.63 13.28 12.61 13.27 12.62 13.28 12.61 13.27 -0.01 0 -0.02 -0.01 -0.02 -0.01 

51 Sacramento River at Rio Vista 12.23 12.88 12.25 12.90 12.24 12.9 12.25 12.91 0.01 0.02 0.02 0.02 0.02 0.03 

52 Natomas Cross Canal 41.82 42.80 41.52 42.48 41.69 42.65 41.51 42.48 -0.13 -0.15 -0.3 -0.32 -0.31 -0.32 

53 Steamboat Slough Upstream Sacramento River 12.73 13.40 12.68 13.37 12.71 13.39 12.69 13.37 -0.02 -0.01 -0.05 -0.03 -0.04 -0.03 

54 Miner Slough Upstream Cache Slough 16.89 17.95 16.98 18.07 16.93 18.01 16.98 18.08 0.04 0.06 0.09 0.12 0.09 0.13 

55 Lindsey Slough Upstream Yolo Bypass 17.45 18.44 17.56 18.56 17.5 18.5 17.56 18.56 0.05 0.06 0.11 0.12 0.11 0.12 

56 Cache Slough Upstream Yolo Bypass 18.34 19.30 18.47 19.43 18.4 19.36 18.47 19.43 0.06 0.06 0.13 0.13 0.13 0.13 

57 American River Upstream of SR 160 Bridge 37.28 38.71 35.99 37.40 36.76 38.15 36.01 37.42 -0.52 -0.56 -1.29 -1.31 -1.27 -1.29 

58 American River Upstream of Fair Oaks 51.33 53.54 51.24 53.41 51.28 53.48 51.24 53.42 -0.05 -0.06 -0.09 -0.13 -0.09 -0.12 
Notes: FWOP = Future Without-Project; EWP = Existing With-Project; FWP = Future With-Project 
Source: Data compiled by California Department of Water Resources in 2017 
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5. Wind Setup and Wave Run-up 

This analysis was performed to assess the potential increase in stage along the levees due to wind setup 
and wave run-up. The procedures follow the USACE Sutter Basin Feasibility Study (Sutter Study; 
USACE 2011) along with three main guidance documents: Coastal Engineering Manual (EM), 1110-2-
1100 (USACE 2008); Hydrologic Engineering Requirements for Reservoirs, EM 1110-2-1420 (USACE 
1997); and Shore Protection Manual (SPM) (USACE 1984). The Sutter Report follows these three 
documents overall, but uses revised Hurdle and Stive (1989) wave forecasting equations to estimate 
significant wave height, peak wave period, and limiting duration required for estimating wave run-up. 

5.1 Inputs 
This analysis was based on initial estimates of annual maximum hourly wind speed (maximum 
probable) at eight orbital directions taken directly from the Sutter Report. The fetch length for this 
analysis was estimated based on a fetch normal to the levee, +45° (counterclockwise) off the normal, 
and -45° (clockwise) off the normal. Three analysis sites (LEBL1, LEBL2, LEBL3) were considered to 
maximize fetch length or wind speed so that maximum run-up values could be estimated for the setback 
levee. The site that provided maximum combined wind setup and wave run-up was selected for analysis.  

Estimated 200-year WSEs from the hydraulic analysis were used to compute fetch depth. The terrain 
and bathymetry data required to estimate flow depth were obtained from the CVFED Program. Fetch 
depths were estimated as the average hydraulic depths (the ratio of cross-sectional area and top width) 
calculated along the fetch radials.  

5.2 Results 
The preliminary wind setup and wave run-up analysis results for the three sites are displayed in Table 5. 
The run-up estimates are based on a waterside levee slope of 4:1 (horizontal:vertical). Among the sites 
considered, an overall maximum run-up of 9.08 feet and maximum wind setup of 1.25 feet was 
estimated at Site LEBL3 (Table 5). Also, the total water level (TWL) for the maximum probable wind 
speed is shown in Table 5.  
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Table 5.  Wind Wave Analysis Results for the Maximum Probable Wind Speed 
and 1997 x 110% River Stage 

Site1 
Wind Stress2 

UA (mph) 
Fetch Length3 

F (miles) 
Depth4 
d (feet) 

Wave 
Height 

Hs (feet) 
Wave Period 
Tp (second) 

Wave Run-up 
Ru2% (feet) 

Wind Setup 
Swind (feet) 

Total Water Level 
TWL (feet, 
NAVD88) 

LEBL1 
(RM 49.288) 

105.8 
(65.0) 

3.040 
(Northwest) 

14.96 
(33.84) 

 

5.06 3.82 7.01 0.61 41.46 

LEBL2 
(RM 46.973) 

82.5 
(56.5) 

7.855 
(South) 

15.12 
(32.67) 

4.74 4.07 7.24 1.18 41.09 

LEBL3 
(RM 44.729) 

105.8 
(65) 

6.444 
(Northwest) 

15.52 
(31.88) 

5.85 4.60 9.08 1.25 42.21 

Notes: 
1 River Mile (RM) based on TO 34 CVFED model for YOLO R06 Reach 
2 1-hour most probable wind stress (UA, maximum of the annual maximum 1-hour wind stress values) and corresponding 1-hour wind 

speed, in parentheses 
3 Fetch length measured along a direction that produces the maximum run-up. Direction shown in parentheses. 
Average fetch depth (d). River stage (static water level) in NAVD88 at the site location shown in parentheses. 
Source: Data compiled by California Department of Water Resources in 2017 
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6. Impact Analysis 

6.1 Study Area and Index Points 
The study area includes channel reaches downstream and upstream of the project site that would be 
influenced by changes in flows and corresponding WSEs. This study area was defined by comparing the 
Existing Conditions and Existing With-Project results. The selected event model runs resulted in 
hydraulic changes from approximately the Sutter Bypass confluence with the Feather River to the 
Sacramento River at Rio Vista, including flows in the lower Sutter Bypass, Yolo Bypass, Sacramento 
Bypass, and Deepwater Ship Channel. The index points were selected to evaluate the hydraulic impacts 
throughout the study area (see Figure 1). 

6.2 Peak Stage Increases 
The comparison of results between Existing Conditions and the Existing With-Project scenario, as 
shown in Tables 1 through 4, reflects the reduced WSEs along the Yolo Bypass immediately upstream 
of the Sacramento Bypass confluence and increase in WSEs immediately downstream of the Sacramento 
Bypass confluence under all alternatives.  The stage reduction along the Yolo Bypass between the 
Fremont Weir and the confluence with the Sacramento Bypass is due to the LEBLS project under the 
Existing With-Project scenario.  More water is drawn out of the Sacramento River to the Sacramento 
Bypass, which increases WSEs along the Yolo Bypass downstream of the Sacramento Bypass 
confluence by a smaller amount than the larger WSEs decreases in the Sacramento River near 
Sacramento.  The increase in WSEs in the Yolo Bypass gradually dissipates moving downstream 
towards the Sacramento-San Joaquin Delta (Delta).  For Alternative 2, the maximum increase in WSE of 
0.10 foot appears at the Yolo Bypass, immediately downstream of the Sacramento Bypass confluence 
for the 100-year flood event.  At Rio Vista, the increase is reduced to 0.02 foot (see Table 1). The 
maximum stage reduction on the Sacramento River at the I Street Bridge due to the LEBLS project is 
0.81 foot for the 100-year flood event. 

The comparison of results between Existing Conditions and the Future With-Project scenario 
(cumulative scenario), reflects the same pattern as described in the previous scenario but with different 
magnitudes.  WSEs are reduced along Yolo Bypass between the Fremont Weir and the confluence with 
the Sacramento Bypass due to the combined effects of the ARCF GRR that expands the Sacramento 
Weir/Bypass, and the LEBLS project.  More water is drawn out of the Sacramento River through the 
Sacramento Weir to the Bypass which increases WSEs along the Yolo Bypass downstream of the 
Sacramento Bypass confluence.  The increase in WSEs gradually dissipates moving downstream 
towards the Delta. Under Alternative 2, the maximum increase in WSE of 0.19 foot appears at the Yolo 
Bypass immediately downstream of the Sacramento Bypass confluence for the 100-year flood event.  
On the Sacramento River at Rio Vista, the WSE increase is reduced to 0.02 foot as shown in Table 3.  
Under Alternative 2, the maximum decrease in WSE of 1.91 feet occurs on the Sacramento River at the I 
Street Bridge due to the combined effects of the ARCF GRR Sacramento Weir/Bypass expansion and 
the LEBLS project. 
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Comparisons under the 200-year event display a similar pattern of changes to that of the 100-year event, 
but with slightly greater magnitudes.  These differences are shown in Tables 1 through 4 for Alternatives 
2 through 5, respectively. 
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8. Acronyms  

ARCF  American River Common Features 
BWFS Sacramento River Basin-Wide Feasibility Study 
CVFED Central Valley Floodplain Evaluation and Delineation  
CVFPP Central Valley Flood Protection Plan 
CVHS Central Valley Hydrology Study 
DWR California Department of Water Resources 
EIP Early Implementation Program 
EWP Existing With-Project Scenario 
FWOP Future Without-Project Scenario 
FWP Future With-Project Scenario 
GRR General Reevaluation Report 
HEC U. S. Army Corps of Engineers Hydrologic Engineering Center 
LEBL Lower Elkhorn Basin Levee 
LEBLS Lower Elkhorn Basin Levee Setback 
LiDAR Light Detection and Ranging 
NAD North American Datum 
NAVD North American Vertical Datum 
RM River Mile 
SPM Shore Protection Manual 
TO Task Order 
TWL Total Water Level 
WSE Water Surface Elevation 
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Chapter 1. Introduction 

This agricultural economic impact analysis evaluates the primary and secondary annual agricultural 
economic impacts resulting from changes in agricultural land use (crops) caused by a proposed levee 
setback along the Yolo Bypass in the Lower Elkhorn Basin (Lower Basin).  Some crops currently 
protected by the existing levee would be located inside the Yolo Bypass and subject to more frequent 
flooding because of the levee setback.  It is anticipated that these crops would be converted to a different 
crop compatible with more frequent flooding.  The remaining crops behind the levee setback would have 
improved flood protection.  Finally, some crops would be displaced by the proposed levee setback 
footprint.  Other impacts (benefits) associated with the levee setback, such as improved flood protection 
in urban areas downstream of the Lower Basin, are qualitatively described. 
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Chapter 2. Study Region and Analysis 
Period 

2.1 Study Region 
The study region is Yolo County.   The Lower Basin is upstream of the Sacramento metropolitan area 
and is surrounded by leveed portions of the Sacramento River to the east, Yolo Bypass to the west, and 
the Sacramento Weir to the south.  Interstate 5 is the northern boundary.  The Lower Basin comprises 
about 5,874 acres, of which about 5,141 acres (88%) were in agricultural production in 2016. The 
Elkhorn Upper Basin (Upper Basin) is north of Interstate 5 between the Yolo Bypass and the 
Sacramento River.  Figure 1 shows the study region. 

Cross levees subdivide the Lower Basin into 3 separate reclamation districts (RD 827, RD 785, and RD 
537) each requiring its own pump station for dewatering following flood events.  RD 1600 is in the 
Upper Basin.  These reclamation districts are shown in Figure 2. 

2.2 Analysis Period 
Project construction is scheduled to begin in 2020; therefore, the 50- year economic analysis period will 
be 2020-2070.   
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Chapter 3. Agricultural Impacts  

The impact analysis includes primary and secondary economic impacts: 

3.1 Primary Economic Impacts 
Primary (or direct) economic impacts are the changes in the value of goods and services and/or the 
reduction in costs, damage, or losses to those directly affected by the project (i.e., primarily the growers 
in the Lower Basin).  Primary annual economic impacts include: 

 Total crop revenue.  Total crop revenue is the total value of crop production and is a function of crop 
types, acres, yields, and commodity prices received. 

 Operating costs.  Crop variable production costs excluding land and overhead costs.   

 Expected annual flood damage.  Crops located on the landside of the existing and proposed levee 
setback are subject to expected annual damage (EAD) which is a function of hydrologic, hydraulic, 
geotechnical, and economic considerations.   

 Expected annual flood losses.  Crops that will be located on the water side of the proposed levee 
setback will be subject to more frequent flooding within the Yolo Bypass which may delay planting 
and therefore reduce yields and crop revenue.  These flood losses are a function of crop type, crop 
planting windows, and last date wet assumptions (compared to crop planting windows) within the 
Yolo Bypass. 

 Net crop revenue.  Net crop revenue is total crop revenue minus the operating costs and flood 
damage/losses described above.    

 Employment.  Number of full-time jobs associated with crop production. 

Primary economic impacts are evaluated using a spreadsheet analysis with these inputs: 

 Crop types and acreage.  For years prior to 2016, crop types and acreages were identified using 
California Department of Water Resources (DWR) Yolo County 2008 and 2014 land use surveys 
(summer conditions).  Cropping patterns for 2015 were based upon grower input. Cropping patterns 
for 2016 were based upon observed changes since 2014. Future year (2020) without- and with- 
project crop types and acres were developed with grower input. 

 Crop yields.  Crop yields between 2010 and 2015 were identified using Yolo County Agricultural 
Crop Reports. 

 Crop prices.  Crop prices received by the growers between 2010 and 2015 were identified using 
Yolo County Agricultural Crop Reports. 

 Crop operating costs.  Crop variable production costs were identified using various UC Davis 
Cooperative Extension crop budgets.  
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 Employment.  Crop machine and non-machine labor hour information were obtained from various 
UC Cooperative Extension crop budgets.  Total crop hours were converted to full-time equivalents. 

 Crop expected annual flood damage.  Annual crop flood damage/acre estimates were originally 
developed for the Sacramento and San Joaquin Rivers Comprehensive Study (2001) and updated for 
the 2012 and 2017 Central Valley Flood Protection Plans (CVFPP) flood risk analyses.  These are 
described in the DWR Handbook for Assessing Value (HAV). 

 Crop expected annual flood losses.  Crop planting windows and yield reductions due to flood-related 
delayed planting are based on published information (crop budgets and Howitt, et al). 

 Levee failure probabilities.  Levee failure probabilities without- and with-project are based on HEC-
Flood Damage Analysis (FDA) expected annual exceedance probability (AEP) results from the 2017 
CVFPP flood risk analysis.  

3.2 Secondary Economic Impacts 
Secondary “ripple” economic impacts are the changes in values that accrue to persons other than those 
primarily affected by the project (the direct impacts).  Secondary economic impacts include: 

 Indirect effects.  Indirect effects are the interindustry linkages resulting from a firm (i) purchasing 
inputs to produce its products and (ii) then shipping its products to markets or to other firms for 
further processing.  Examples of interindustry effects in an agricultural economy include the 
purchases of farm products (e.g., seed and fertilizer) required to grow the crops and expenditures by 
mills to process the farm products for final consumption. 

 Induced effects.  Induced effects occur when employees and business proprietors spend their income 
(e.g., wages and profits) in other businesses in the region (e.g., going out to a restaurant). 

 Total effects.  Total effects are the sum of the direct, indirect, and induced effects. 

An input-output (I/O) analysis is used to evaluate secondary economic impacts and IMPLAN is a 
recognized model for conducting these analyses.  For the Lower Basin analysis a subscription was 
purchased for on-line access to a Yolo County IMPLAN model.   For each of the effects described 
above, IMPLAN estimates output, value added, and employment.  Output is the total gross revenue for 
products produced which includes intermediary products used in production (e.g., fertilizer).  Value 
added is the difference between the value of goods produced and the cost of materials and supplies used 
in producing them.  Value added consists of employee compensation, proprietor income, and taxes on 
production and imports.  Because it excludes intermediate products used in production, value added is a 
preferred metric compared to output.   Employment includes the number of full-time, seasonal, and part-
time employees. 
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Chapter 4. Without-Project Conditions 

The identification of without-project conditions is critical for the agricultural (or any other) impact 
analysis because these are the baseline for identifying changes associated with the project (with-project 
conditions). Without-project conditions include existing and future without-project conditions: 

4.1 Existing Conditions 
For an agricultural impact analysis the focus is upon changes in land use, i.e. cropping patterns.  Using 
DWR Yolo County land use surveys, Lower Basin cropping patterns were identified for 2008 and 2014. 
Cropping patterns for 2015 were based upon grower input. Cropping patterns for 2016 were based upon 
observed changes since 2014.  These cropping patterns are for summer growing conditions when the 
land use surveys were conducted.  However, because of crop rotational requirements, cropping patterns 
in the winter can be different.  Winter cropping patterns were estimated for 2016 based on observed 
conditions in the Lower Basin.  Table 1 shows the Lower Basin without-project summer land use for 
2008, 2014, 2015, and 2016.  Table 2 shows Lower Basin without-project winter land use for 2016 
based on observed conditions. There are about 5,874 acres in the Lower Basin, of which about 4,874 
acres (88%) were in crop production in 2016.  

4.2 Future Conditions 
Because project construction is scheduled for 2020, a likely without-project “future year” cropping 
pattern for 2020 was developed with grower input.  Table 1 also shows the projected 2020 Lower Basin 
summer cropping pattern and Table 2 shows projected Lower Basin winter land use for 2020. The 2020 
cropping pattern will be used for comparison with the with-project conditions described below. 

Figure 3 shows changes in summer cropping patterns from 2008 through 2016 as well as projected 
changes to 2020.  Between 2008 and 2020 there are expected increases of deciduous (primarily 
walnuts), truck (primarily processing tomatoes), and field crops with expected decreases in grain and 
hay crops. 

4.3 With-Project Conditions 
The proposed project will set back the Yolo Bypass levee along the western boundary of the Lower 
Basin, generally following the alignment of County Road 124.  In addition to the No Project Alternative 
(Alternative 1), there are four alternative levee setback alignments shown in Figures 4-7.   Alternative 2 
is the preferred alternative.  Whichever levee setback alignment is selected, there will be some crop 
acres currently protected by the existing Yolo Bypass levee that will be (a) on the water side of the new 
levee setback and subject to flooding within the Yolo Bypass; (b) on the land (and therefore protected) 
side of the new levee setback; and (c) within the new levee footprint and therefore removed from 
production. Table 3 summarizes the acreage expected to be on the water side, land side, and included in 
the new levee setback footprint for the five alternatives. Table 4 shows the Alternative 2 2020 land use 
for the water side, land side, and levee footprint, before crop substitution on the water side, based on 
projected 2020 conditions. Table 5 shows the same information except with the crop substitution 
(expected to be rice as described below) on the water side. 
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Chapter 5. Primary Agricultural Impacts 

As the result of setting back the Yolo Bypass levee, primary (direct) agricultural impacts will likely 
occur because of these changes from 2020 without- to with-project conditions: 

5.1 Conversion of land side to water side crops 
Some crops currently protected by the existing Yolo Bypass levee will be on the water side of the new 
levee setback. Crops currently (2016) on the proposed water side of the setback levee (primarily to the 
west of County Road 124) include sunflowers in the northern portion, safflower in the central portion, 
and walnuts in the southern portion along the Sacramento Bypass.  However, by 2020 the sunflowers are 
expected to be replaced with processing tomatoes.  A new levee setback will likely result in changes in 
crops compatible with flooding within the Yolo Bypass, including delayed planting (compared to the 
crop’s planting window) because of flooding (i.e. last day wet) which could reduce crop yields.  Based 
on grower input, it is assumed that the substitute crop will be rice which has been grown on the water 
side of the existing Lower basin Yolo Basin levee for several years.  Other crops may be possible 
depending upon market conditions, water availability, and restored ground elevations on the water side 
of the levee setback after construction is completed.  Rice has a planting window of April 14 through 
May 20 (sometimes into June) but its yield could be reduced by as much as 100% if planting is delayed 
beyond May 15th due to flooding in the Yolo Bypass (Howitt, et al; 2013).  In this draft report, a 10% 
reduction in yield due to late rice planting is being used. This number is subject to change if better 
information becomes available.   

Crops that would be located within the Sacramento Weir along the southern edge of the Lower Basin 
will be converted to native vegetation (about 222 acres).  

5.2 Improved flood protection for land side crops  
The remaining crops on the land side of the new levee setback should receive improved flood protection 
and thus lower expected annual damage (EAD).  To estimate EAD, crop annual flood damage/acre 
estimates originally developed for the Sacramento and San Joaquin Rivers Comprehensive Study (2001) 
and updated for the 2012 and 2017 Central Valley Flood Protection Plans’ flood risk analyses were 
applied to without- and with-project crop acres on the land side of the existing and proposed levee 
setback for all alternatives. These estimates take into account monthly cultivation costs, harvest costs, 
gross income, and flooding probabilities.  However, unlike for a structure, the crop annual flood 
damage/acre estimates assume a crop is damaged as soon as it gets wet; thus, they are not a function of 
depth but rather wetted area.  These damage estimates also take into account the duration of flooding: 
short-term (less than 5 days of inundation) and long-term (5 days or greater inundation).  Duration of 
flooding is important for permanent crops (such as walnuts) with potential re-establishment costs.  For 
this analysis the average of short- and long-term annual crop flood damage/acre estimates was used.  

The annual crop flood damage estimates must be adjusted for the expected annual frequency of flooding.  
The 2012 and 2017 CVFPP flood risk analyses developed HEC-FDA models for 100+ impact areas in 
the Central Valley including Elkhorn (SAC35), which includes the Upper and Lower Basins.  In 
addition to expected annual damage (EAD), a key output of the HEC-FDA models is expected annual 
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exceedance probability (AEP), or the expected annual chance of flooding in an area taking into account 
hydrologic and hydraulic (H&H) and geotechnical information as well as the uncertainty for each of 
those parameters.  To assess EAD and AEP, index points are assigned to river reaches bordering an 
impact area.  These index points are meant to be representative of the H&H and geotechnical 
characteristics along the entire river reach.  For Elkhorn (SAC35), index points were assigned in the 
Upper Basin along the Sacramento River (SAC35a) and along the Yolo Bypass (SAC35) in the Lower 
Basin (Figure 8).  Thus, levee failure probabilities can be compared along both waterways for the Lower 
Basin (assuming that the AEP values for the Upper Basin along the Sacramento River are also 
representative for the Lower Basin).  For the SAC35a index point along the Sacramento River, the 2017 
CVFPP 2013 Baseline AEP is 0.014 or about a 1.4% annual chance of flooding (or about a 71 year level 
of protection).  For the SAC35 index point along the Yolo Bypass, the 2013 Baseline AEP is 0.027, or 
about a 2.7% annual chance of flooding (or 37 year level of protection).  Thus, the levee along the Yolo 
Bypass is the weak link and an improvement to at least 1.4% annual chance of flooding could be 
expected with the levee setback, constrained by the levee protection along the Sacramento River which 
would then become the weak link. 

5.3 Loss of crops because of setback levee footprint 
Some crops will be displaced by the new levee setback footprint.  

5.4 Primary economic impact analysis input values 
Table 4 shows the estimated Alternative 2 2020 summer land use before the substitution of rice in the 
water side portion of the Lower Basin.  Table 5 shows the same information except rice has been 
substituted for the other crops in the water side portion, except for about 222 acres that would be within 
the Sacramento Weir to be converted to native vegetation. Table 6 shows the assumed Lower Basin 
yields and prices (averages of 2013-2015 values obtained from Yolo County crop reports), operating 
costs obtained from various UC Cooperative Extension crop budgets, and labor hours which were also 
obtained from those crop budgets. Table 7 shows annual crop flood damage/acre estimates obtained 
from the DWR Handbook for Assessing Value that were used for the 2017 CVFPP flood risk analysis.  
All dollar values are expressed in 2016 dollars based on USDA (National Agricultural Statistics Service) 
prices received and paid indexes.  
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Chapter 6. Secondary Agricultural 
Impacts 

Secondary economic impacts are the changes in values that accrue to persons other than those primarily 
affected by the project (the direct impacts).  Secondary economic impacts include the indirect, induced, 
and total effects described above and these were estimated using a Yolo County IMPLAN model.  To 
“run” the model requires results from the primary (direct) economic impact analysis, either total crop 
revenue (output) or net crop revenue impacts for each alternative.  Based on those direct impacts, 
IMPLAN estimates the annual indirect, induced, and total impacts for output, value added, and 
employment.  Included in the value added impacts are changes in federal, state, and local taxes.  Local 
taxes include changes in county production-related sales taxes and property taxes which would be of 
interest to Yolo County.  Changes in property taxes were also estimated outside of IMPLAN using 
specific project information regarding loss of crop acreages resulting from the levee footprint and 
changes in crop types and values on the water side of the new levee setback, including the conversion of 
22 acres to native habitat along the Sacramento Weir. 
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Chapter 7. Primary Agricultural Impact 
Results 

Primary (direct) annual economic impact results are shown in Tables 8-11 for each alternative based on 
projected 2020 without- and with-project land use conditions. Each table shows total crop revenue, 
operating costs (excluding land and overhead costs), expected annual flood damage, expected annual 
flood losses, net crop revenue, and employment for without- and with-project conditions. The with-
project conditions include land and water side conditions. Changes between the without- and with-
project conditions are the annual impacts.  For the with-project land use on the water side of the levee 
setback it is assumed that rice would be the crop replacing 2020 without-project crops, except for the 
222 acres within the Sacramento Weir.  Reductions in expected annual damage reflect the benefits of 
improved flood protection resulting from the new levee setback.   

Table 12 summarizes the primary (direct) annual economic impacts. The net annual crop revenue 
impacts range from about $460,734 (Alternative 5) to about $482,315 (Alternative 3).  For Alternative 2, 
the preferred alternative, the annual net revenue impact is about $464,074.  Of this amount, about 
$235,812 is attributable to crop loss due to the new levee footprint.    

For comparison, the total gross value of Yolo County 2015 agricultural production was about $661.8 
million (including about $30 million in animal production such as cattle and calves).  The total crop 
revenue impact for Alternative 2 is about $1.6 million (Table 12), or about 0.2% of the total 2015 county 
agricultural production. 

The present value of these annual net revenue impacts is shown in Table 13. Present value was 
computed over a 50 year analysis period (2020-2070) using discount rates of 3% and 6%. For 
Alternative 2, the present value with a 3% discount rate is about $11.9 million and about $7.3 million 
with a 6% discount rate. 

Table 12 also summarizes the primary annual employment impacts for each alternative.  These were 
estimated using labor hours/acre estimates from UC Extension Crop Budgets for the various crops.  
These are expressed as the number of full-time jobs although it is recognized that agricultural 
employment is likely to include both full-time and part-time employees.  The impacts range from -1.6 
(Alternatives 5) to -7.0 (Alternative 3), with -4.8 for Alternative 2. 

7.1 Secondary Agricultural Impact Results 
The results of the IMPLAN secondary (I/O) impact analysis are shown in Tables 14-17 for each 
alternative.  These tables show the direct, indirect, induced, and total effects for employment, value 
added, and output, of which value added is the preferred metric.  To “run” the IMPLAN model, the total 
annual crop revenue (i.e., output) impact from each alternative (Table 12) was input into the model.  For 
Alternative 2 (Table 14), the annual direct output effect is about -$1.6 million with a total output effect 
(including direct, indirect, and induced effects) of about -$2.5 million, or a multiplier of about 1.5. The 
associated direct value added effect is about -$607 thousand and the total value added effect (including 
direct, indirect, and induced effects) is about -$1.2 million, or a multiplier of about 1.9. 
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A comparison of the annual primary and secondary impacts estimated by the LEBLS spreadsheet and 
IMPLAN analyses is shown in Table 18 for Alternative 2.  For primary (direct) impacts, the LEBLS 
analysis estimates total crop revenue (output) impacts based on DWR county land use information, Yolo 
County crop reports, and UC Cooperative Extension crop budgets. The LEBLS analysis then estimates 
changes in operating costs (excluding land and overhead costs) and the two flood-related impacts--
expected annual damage and expected annual losses. Net crop revenue is estimated by deducting the 
operating and flood-related costs.  The LEBLS total crop revenue (output) impact is input into IMPLAN 
to “run” the analysis.  IMPLAN then computes value added and output impacts.  Value added includes 
employee compensation, proprietor income, and production-related taxes; thus, it is a larger value than 
net crop revenue.  However, the IMPLAN value added does not include the two flood-related costs 
(expected annual damage and expected annual flood losses).  IMPLAN computes the direct, indirect, 
induced, and total effects. 

Included in the value added effects are annual county taxes on production and imports, including sales 
taxes and property taxes (Table 19).  For Alternative 2 the total annual (direct, indirect, and induced) 
production-related tax effect is about -$3,634.  Of this amount, about -$2,760 are property tax losses 
which are estimated within IMPLAN using national, state, and local financial accounts and relationships 
which are not based upon actual acreage changes within the project area.   

For a comparison, property tax changes were also estimated outside of IMPLAN using project-specific 
information, including: 

 Footprint acres. 

 Change in cropping patterns and acreages on water side of proposed levee setback, excluding 222 
acres within Sacramento Weir to be converted to native vegetation. 

 Land side field crop market values of $12,000/acre (which may not be the same as assessed values). 

 Water side rice market value of $10,000/acre (which may not be the same as an assessed value). 

 Property tax rate of 1.0%. 

Estimated property tax impacts based on project information are shown in Table 20 for Alternative 2.  
The estimated total annual property tax impact for this alternative is about $99,750, most of which is 
associated with foregone revenues from the crops displaced by the levee footprint ($59,040). Table 21 
summarizes the estimated (and rounded) annual property tax impacts for all of the alternatives based on 
project information. 

IMPLAN also estimates direct, indirect, induced and total employment effects which include full-time, 
seasonal, and part-time employees.  The IMPLAN employment impacts were higher than those 
computed using the LEBLS analysis.  For example, for Alternative 2, the LEBLS analysis estimated 
direct employment effect of -4.8 (Table 12) whereas IMPLAN estimates a direct effect of -14.6 
employees (table 14).  This difference is probably due to several factors, including (a) the LEBLS 
analysis estimates full-time employees vs. the IMPLAN full-time, seasonal, and part-time employees; 
and (b) the LEBLS analysis uses UC Crop Extension crop budget labor hour information and the 
IMPLAN analysis uses national employment relationships information. 
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A couple of caveats regarding the IMPLAN analysis: 

 This analysis assumes that all of the crop production inputs (i.e. fertilizer etc.) are purchased in Yolo 
County which is probably unreasonable; thus, it is a maximum impact. 

 The output (i.e. total revenue) value used to “run” IMPLAN excludes flood related losses; thus, 

results are probably overstated.  Annual flood related losses (expected annual damage on the 

landside and yield reductions on the water side) for Alternative 2 total about $120k.  
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Chapter 8. Other Impacts 

Other impacts potentially associated with the proposed levee setback include: 

8.1 Construction 
The proposed project would require substantial construction and labor expenses over several months, 
starting in 2020. Expenditures on construction goods, materials, equipment and labor that occur within 
the Yolo County study region (primary impacts)  would generate additional economic benefits as 
spending ripples through the local economy via inter-industry industry linkages and additional 
household spending by employees and proprietors (secondary impacts).  The key is identifying how 
much of these construction purchases originate in the study region and how many employees reside 
there compared to commuting to the work site from outside the study region.  Purchases of construction 
materials and employees living outside of the study region could result in “leakages” to other areas such 
as Sacramento and surrounding cities which would benefit those other areas but not Yolo County. 

IMPLAN can estimate secondary impacts resulting from construction expenditures.  For example, the 
estimated cost of constructing Alternatives 2 and 3 (both the same length) is about $147 million (the 
direct output effect).  Using IMPLAN, the total output direct, indirect, and induced effects is about $196 
million (Table 22).  The corresponding direct and total value added effects are about $80 and $109 
million, respectively; and, the corresponding direct and total employment effects are about 441 and 790, 
respectively.  Table 23 shows the same information for the shorter Alternatives 3 and 4.  However, these 
estimates assume that all construction expenditures would occur within Yolo County, which is unlikely.  
At this time it is not known how much of the construction expenditures would occur within Yolo 
County.  But, for example, if it is assumed that 50% of the expenditures would occur within Yolo 
County, then all of the above effects would be reduced by about 50%. 

8.2 Consolidated number of reclamation districts 
Cross levees currently subdivide the Lower Basin into 3 separate reclamation districts (RD 827, RD 785, 
and RD 537) each requiring its own pump station for dewatering following flood events (Figure 2). The 
longer alternatives (Alternatives 2 and 3) would remove these cross levees and consolidate the 3 
reclamation districts (and possibly include RD 1600 located in the Upper Basin) into one reclamation 
district.  Consolidation of the reclamation districts should reduce the administrative costs of providing 
flood protection in the Lower Basin.  For the shorter alternatives (Alternatives 4 and 5), consolidation of 
reclamation districts may still occur. 

8.3 Reduced long-term operation, maintenance, repair, 
rehabilitation, and replacement (OMRR&R) costs  

Long-term OMRR&R costs should be reduced with a new levee compared to the existing Yolo Bypass 
levee, with greater cost reductions for the longer alternatives (Alternatives 2 and 3) compared to the 
shorter alternatives (Alternatives 4 and 5).  Dewatering pumping costs should also be reduced because 
each of the reclamation districts has its own pump station, so 3 pump stations can be replaced with 1 
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new pump station at the southern end of the Lower Basin as a result of reclamation district 
consolidation. Figure 9 shows the existing RD 537 pump station. 

8.4 Improved flood protection in the Lower Basin 
The above analysis included reductions in crop EAD on the land side of the proposed levee setback 
because of improved levee protection provided by the new levee setback.  In addition, there are about 30 
residential single family residences, one restaurant/bar, and numerous agricultural sheds and related 
structures that would also benefit from improved flood protection which has not been quantified for this 
analysis.  However, 2 options are available to estimate reductions in flood damage (EAD) for these 
structures if future analysis is desired: 

 HEC-FDA.  A HEC-FDA model (SAC35) was developed for the Elkhorn impact area for the 2012 
and 2017 CVFPP flood damage analyses.  The structural inventory (based on 2010 parcel 
information) for this model would include residential and commercial structures (but not agricultural 
structures such as sheds) in the Lower Basin and in the Upper Basin.  In addition, the 2017 CVFPP 
HEC-FDA models have been configured to reflect systemwide H&H and geotechnical assumptions 
pertinent to that analysis which may not be applicable for this analysis (for example, assumptions of 
baseline 200-year level of protection for urban areas based on appropriate H&H and geotechnical 
inputs). Thus, the 2017 CVFPP HEC-FDA (SAC35) model cannot be used without significant 
changes. 

 FRAM. DWR has a Flood Rapid Assessment Model (FRAM) to conduct more simplified, 
spreadsheet analyses of flood damage reduction benefits (i.e., changes in EAD) in rural areas. 
FRAM could be used to estimate flood damage reduction benefits for these residential and 
commercial structures by exporting them from the HEC-FDA (SAC35) inventory (which includes 
information such as square footage, number of stories, age of structure, ground elevation, and 
depreciated replacement value) based on a GIS analysis. They could then be included in a FRAM 
model along with assumptions about potential levee failure probabilities (from SAC35) and assumed 
flood depths without-and with-project. The above land side crop flood damage analysis used 
spreadsheet methods and data (such as the crop damage/acre estimates and levee failure 
probabilities) similar to a FRAM analysis. 

8.5 Improved flood protection outside the Lower Basin 
Widening of the Yolo Bypass accomplished with a Lower Basin levee setback should reduce stages in 
the Sacramento River which should result in downstream flood reduction benefits, especially for West 
Sacramento and other cities in the Sacramento metropolitan region.  Although these benefits can be 
quantified using HEC-FDA, any quantification must be done in the context of projects planned or under 
construction to provide legislatively mandated 200-year level of protection for urban area by 2025 
(Senate Bill 5; 2007).  For example, the West Sacramento Levee Improvement Program (WSLIP) is well 
underway that will provide 200-year level of protection.  Because the WSLIP would be included in the 
HEC-FDA without-project baseline conditions, benefits that might otherwise be attributable to the 
Lower Basin levee setback (with-project condition) would be reduced.  Thus, HEC-FDA has not been 
used to quantify these benefits.   However, stage reductions on the Sacramento River as a result of the 
Lower Basin levee setback have been computed which can be used as an indicator of system resiliency 
reinforcing flood damage reduction benefits expected to result from implementation of the WSLIP.  For 
example, Sacramento River stage reductions at I Street and further downstream at Freeport are expected 
to be about -0.87 and -0.69 feet, respectively, for 200-year conditions.  Yolo Bypass stage reductions for 
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200-year conditions upstream and downstream of I-5 near Woodland are expected to be about -0.66 and 
-0.64 feet, respectively.  The Lower Basin levee setback will widen the Sacramento Bypass which will 
result in more flows in the Yolo Bypass, but stage increases in the Yolo Bypass near West Sacramento 
are expected to be only about 0.11 feet for 200-year conditions.    

8.6 Improved roads and traffic flow patterns 
County Road 124 extends from north to south in the western portion of the Lower Basin (Figure 2).  
Although currently paved, it needs serious repairs and in the central portion of the Lower basin it is 
located on top of the Yolo Bypass levee.  The longer alternatives (Alternatives 2 and 3) would straighten 
and repave County Road 124 for its entire length in the Lower Basin and locate it along the land side of 
the levee setback.  A gravel road would be located on top of the levee setback for maintenance purposes. 
The shorter alternatives (Alternatives 4 and 5) would also improve County Road 124 but for shorter 
lengths. 

8.7 Remediated Bryte landfill 
The non-operational Bryte land fill (about 5 acres) is located in the southwest corner of the Lower Basin 
(Figure 2) and is currently maintained by a private landowner.  The landfill will be relocated within the 
southern end of the levee setback and the Sacramento Area Flood Control Agency and the new 
consolidated reclamation district will assume maintenance responsibilities.  

8.8 Future recreation and ecosystem restoration 
opportunities 

Although not identified as project objectives at this time, a levee setback should provide future 
recreation and ecosystem restoration opportunities on the water side of the levee setback. 
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Chapter 9. Conclusions 

This agricultural economic impact analysis evaluates the primary and secondary annual agricultural 
economic impacts resulting from changes in agricultural land use (crops) caused by a proposed levee 
setback along the Yolo Bypass in the Lower Basin.  Some crops currently protected by the existing levee 
would be located inside the Yolo Bypass and subject to more frequent flooding because of the levee 
setback.  It is anticipated that these crops would be converted to a different crop (rice) compatible with 
more frequent flooding, although  crops along the Sacramento Weir would be converted to native habitat 
(about 222 acres).  The remaining crops behind the levee setback would have improved flood protection.  
Finally, some crops would be displaced by the proposed levee setback footprint.   

The primary (direct) annual net crop revenue impacts range from about -$460,734 (Alternative 5) to 
about -$482,315 (Alternative 3).  For Alternative 2, the preferred alternative, the annual net crop 
revenue impact is about -$464,074.  Of this amount, about $235,813 is attributable to crop loss due to 
the new levee footprint.  For comparison, the total gross value of Yolo County 2015 agricultural 
production was about $661.8 million. The total crop revenue impact for Alternative 2 is about $1.6 
million, or about 0.2% of the total 2015 county agricultural production, which does not appear to be a 
significant annual impact from a countywide perspective.  Over a 50 year analysis period, the present 
value of the annual net crop revenue impacts ranges from about -$7.3 to -$12.4 million, depending upon 
the alternative and discount rate.  For Alternative 2, the present value with a 3% discount rate is about   -
$11.9 million and about -$7.3 million with a 6% discount rate.   

Secondary “ripple” economic impacts were also estimated.  These are the changes in values that accrue 
to persons other than those primarily affected by the project (i.e., the direct impacts to the growers), 
including indirect (interindustry linkages), induced (household spending), and total (direct, indirect, and 
induced) effects which were estimated using a Yolo County IMPLAN model.  Based on the annual total 
crop revenue (output) impacts described above, IMPLAN estimates the annual indirect, induced, and 
total impacts for output (gross revenue) , value added (the difference between the value of goods 
produced and the cost of materials and supplies used in producing them), and employment.  Value added 
is the preferred metric because it excludes the costs of intermediary products used in production but it 
includes employee compensation, proprietor income, and taxes on production and imports.  For 
Alternative 2, the annual direct value added effect is about -$607 thousand and the total (direct, indirect, 
and induced) value added effect is about -$1.2 million, or a multiplier of about 1.9.  Included in the 
value added impacts are changes in local taxes such as county production-related sales taxes and 
property taxes.  The total (direct, indirect, and induced) production-related annual tax effect is about -
$3.6 thousand, including about -$2.8 thousand in property taxes.  However, changes in property taxes 
were also estimated outside of IMPLAN using specific project information regarding loss of crop 
acreages resulting from the levee footprint and changes in crop types and values on the water side of the 
new levee setback.  Using this method the estimated annual property tax losses are about      -$99.7 
thousand for Alternative 2.  

Other impacts (benefits) associated with the levee setback were qualitatively described, including 
impacts resulting from construction expenditures within the county,  consolidated number of 
reclamation districts, reduced long-term OMRR&R costs, improved non-agricultural flood protection in 
the Lower Basin, improved flood protection outside of the Lower Basin, improved roads and traffic flow 



 

GEI Consultants, Inc.  Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
Appendix H. Agricultural Economics Modeling Report (Draft) H-16 USACE and DWR 

patterns within the Lower Basin, remediated operation of the Bryte landfill, and potential for recreation 
and ecosystem restoration opportunities at the project site. 
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Chapter 10. Sources 

California Department of Water Resources: 

 County Land Use Surveys (http://www.water.ca.gov/landwateruse/lusrvymain.cfm) 
 Flood Rapid Assessment Model (FRAM)(December 2008) 
 Handbook for Assessing Value of State Flood Management Investments (HAV)(June 2014) 
 2007 California Flood Legislation Summary 
 2017 CVFPP HEC-FDA model for Elkhorn Basin (SAC35) 
 Lower Elkhorn Basin Levee Setback Project Stage Summaries (GEI; 01/23/2017) 

Howitt, Richard, et al; Agricultural and Economic Impacts of Yolo Bypass Fish Habitat Proposals, April 
2013. 

IMPLAN Yolo County online software, Huntersville, NC.  

UC Cooperative Extension Sample Production Costs (crop budgets): 

 Sunflowers for Seed (Sacramento Valley; 2011) 
 Safflower (Sacramento County; 1989) 
 Small Grain Silage (San Joaquin Valley south; 2013) 
 Alfalfa Hay (Sacramento Valley and Northern San Joaquin Valley flood irrigation; 2015) 
 Rice (Sacramento Valley medium grain; June 2016) 
 Processing Tomatoes (Sacramento Valley and Northern Delta furrow irrigated; 2014) 
 English Walnuts (Sacramento Valley micro sprinkler irrigated; 2015) 

Yolo County Agricultural Crop Reports (2012-2015) 

http://www.water.ca.gov/landwateruse/lusrvymain.cfm
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Table 1.  Lower Basin Summer Without-Project Land Use  

DWR Land Use Classification 2008 2014 2015 2016 
2020 

Projecte
d 

Field      
  Safflower 108 515 690 690 690 
  Corn  302    
  Sudan  21 21 21 21 
  Beans (dry)  26 113 113 26 
  Miscellaneous  35     
  Sunflowers  109 410 410 72 
      Subtotal 143 973 1,234 1,234 809 
Grain and Hay      
  Grain and hay 2,218 1,363 263 263 263 
  Wheat       
      Subtotal 2,218 1,363 263 263 263 
Pasture      
   Alfalfa/alfalfa mixtures 989 753 753 753 753 
Rice      
  Rice      
  Wild rice      
     Subtotal      
Truck and Nursery/Berry      
  Beans (green)  128    
  Melons/squash/cucumbers  51 51 51 51 
  Onions/garlic 22 48 48 48 48 
  Tomatoes (processing) 663 669 1,141 1,141 1,479 
  Mixed (4 or more)  15 15 15 15 
  Miscellaneous  50 34 34 34 
      Subtotal 685 991 1,290 1,290 1,628 
Deciduous Fruits/Nuts      
   Miscellaneous 2 2 2 2 2 
   Walnuts 674 789 1,328 1,328 1,415 
      Subtotal 676 791 1,330 1,330 1,417 
 Idle      
   Land not cropped but cropped in past 3 
years 

22 2 2 2 2 

  New lands being prepared for crop 
production 

     

      Subtotal 22 2 2 2 2 
Semi agricultural      
  Farmsteads (with residence) 52 54 54 54 54 
  Farmsteads (w/o residence) 21 22 22 22 22 
   Miscellaneous  263 226 220 220 220 
      Subtotal 336 301 296 296 296 
 Urban      
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  Lawn area (irrigated) 1 1 1 1 1 
  Single family residence 1 1 1 1 1 
  Railroad right of way 37 15 15 15 15 
  Paved area 15 37 37 37 37 
      Subtotal 54 54 54 54 54 
Native/Riparian Vegetation      
   Native vegetation 383 265 265 265 265 
   Riparian vegetation  232 232 232 232 
   Marsh lands/tules/sedges  9 9 9 9 
  Trees/shrubs/other 115 99 99 99 99 
  Permanent duck marsh 206     
      Subtotal 703 604 604 604 604 
 Water Surface 48 46 46 46 46 
Total Basin Land Use 5,874 5,874 5,874 5,874 5,874 
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Table 2.  Lower Basin Winter Without-Project Land Use 

DWR Land Use Classification 2016 2020 
Projected 

Field   
  Safflower 54  
  Corn   
  Sudan 21 21 
  Beans (dry) 26 26 
  Miscellaneous    
  Sunflowers 90 73 
      Subtotal 192 120 
Grain and Hay   
  Grain and hay 263 263 
  Wheat  1,010 690 
      Subtotal 1,273 953 
Pasture   
   Alfalfa/alfalfa mixtures 753 753 
Rice   
  Rice   
  Wild rice   
     Subtotal   
Truck and Nursery/Berry   
  Beans (green)   
  Melons/squash/cucumbers 51 51 
  Onions/garlic 48 48 
   Tomatoes (processing)   
   Mixed (4 or more) 15 15 
   Miscellaneous 50 34 
      Subtotal 164 149 
Deciduous Fruits/Nuts   
   Miscellaneous 2 2 
   Walnuts 1,265 1,415 
      Subtotal 1,267 1,417 
 Idle   
   Land not cropped but cropped in past 3 
years 

1,224 1,482 

  New lands being prepared for crop 
production 

  

      Subtotal 1,224 1,482 
Semi agricultural   
  Farmsteads (with residence) 54 54 
  Farmsteads (w/o residence) 22 22 
  Miscellaneous  220 220 
      Subtotal 296 296 
 Urban   
  Lawn area (irrigated) 1 1 
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DWR Land Use Classification 2016 2020 
Projected 

  Single family residence 1 1 
  Railroad right of way 15 15 
  Paved area 37 37 
      Subtotal 54 54 
Native/Riparian Vegetation   
   Native vegetation 265 265 
   Riparian vegetation 232 232 
   Marsh lands/tules/sedges 9 9 
  Trees/shrubs/other 99 99 
  Permanent duck marsh   
      Subtotal 604 604 
 Water Surface 46 46 
Total Basin Land Use 5,874 5,874 

 
Table 3.  With-Project Alternatives Acreage Summary 

Project Area 

Alternatives 
1                            

(No 
Project) 

2 3 4 5 

Water Side 0 1,042 1,313 892 621 
Land Side 5,874 4,340 4,072 4,686 4,953 
Levee Footprint 0 492 489 296 299 
Total 5,874 5,874 5,874 5,874 5,873 
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Table 4.  Alternative 2 2020 Summer Land Use (Before Water Side Crop 
Substitution)1 

DWR Land Use Classification Water 
Side 

Land   
Side 

Levee 
Footprint Total 

Field     
  Safflower2 469 28 193 690 
  Sudan  21  21 
  Beans (dry)  26  26 
  Sunflowers  72  72 
      Subtotal 469 148 193 809 
Grain and Hay     
  Grain and hay 21 242  263 
  Wheat      
      Subtotal 21 242  263 
Pasture     
   Alfalfa/alfalfa mixtures 45 668 41 753 
Rice     
  Rice     
  Wild rice     
     Subtotal     
Truck and Nursery/Berry     
  Melons/squash/cucumbers 10 28 19 51 
  Onions/garlic  48  48 
  Tomatoes (processing) 226 1,136 118 1,479 
  Mixed (4 or more)  15  15 
  Miscellaneous  34  34 
      Subtotal 236 1,262 130 1,628 
Deciduous Fruits/Nuts     
   Miscellaneous  2  2 
   Walnuts 155 1,199 61 1,415 
      Subtotal 155 1,201 61 1,417 
 Idle     
   Land not cropped but cropped in past 3 
years 

 2  2 

Semi agricultural     
  Farmsteads (with residence) 1 49 4 54 
  Farmsteads (w/o residence) 1 16 4 22 
   Miscellaneous  24 181 16 220 
      Subtotal 26 246 24 296 
 Urban     
  Lawn area (irrigated)  1  1 
  Single family residence  1  1 
  Railroad right of way  15  15 
  Paved area 8 21 8 37 
      Subtotal 8 38 8 54 
Native/Riparian Vegetation     
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DWR Land Use Classification Water 
Side 

Land   
Side 

Levee 
Footprint Total 

   Native vegetation 69 171 26 265 
   Riparian vegetation 2 230  232 
   Marsh lands/tules/sedges 1 8  9 
  Trees/shrubs/other 2 97  99 
  Permanent duck marsh     
      Subtotal 73 505 26 604 
 Water Surface 10 27 9 46 
Total Basin Land Use 1,042 4,339 492 5,874 

Notes: 
1. Based on projected 202 land use conditions. 
2. Replaced by wheat in winter. 
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Table 5.  Alternative 2 2020 Summer Land Use (After Water Side Crop 
Substitution) 1 

DWR Land Use Classification Water 
Side 

Land   
Side 

Levee 
Footprint Total 

Field     
  Safflower2  28 193 221 
  Sudan  21  21 
  Beans (dry)  26  26 
  Miscellaneous      
  Sunflowers  72  72 
      Subtotal  148 193 340 
Grain and Hay     
  Grain and hay  243  243 
  Wheat      
      Subtotal  243  243 
Pasture     
   Alfalfa/alfalfa mixtures  668 41 709 
Rice     
  Rice 703   703 
  Wild rice     
     Subtotal 703   703 
Truck and Nursery/Berry     
  Melons/squash/cucumbers  28 19 41 
  Onions/garlic  48  48 
  Tomatoes (processing)  1,136 118 1,253 
  Mixed (4 or more)  15  15 
  Miscellaneous  34  34 
      Subtotal  1,262 130 1,392 
Deciduous Fruits/Nuts     
   Miscellaneous  2  2 
   Walnuts  1,199 61 1,260 
      Subtotal  1,201 61 1,262 
 Idle     
   Land not cropped but cropped in past 3 
years 

 2  2 

Semi agricultural     
  Farmsteads (with residence) 1 49 4 54 
  Farmsteads (w/o residence) 1 16 4 22 
   Miscellaneous  24 181 16 220 
      Subtotal 26 246 24 296 
 Urban     
  Lawn area (irrigated)  1  1 
  Single family residence  1  1 
  Railroad right of way  15  15 
  Paved area 8 21 8 37 
      Subtotal 8 38 8 54 
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DWR Land Use Classification Water 
Side 

Land   
Side 

Levee 
Footprint Total 

Native/Riparian Vegetation     
   Native vegetation 2913 171 26 265 
   Riparian vegetation 2 230  232 
   Marsh lands/tules/sedges 1 8  9 
  Trees/shrubs/other 2 97  99 
  Permanent duck marsh     
      Subtotal 295 505 26 604 
 Water Surface 10 27 9 46 
Total Basin Land Use 1,042 4,339 492 5,874 

Notes: 
1. Based on projected 2020 land use conditions 
2. Replaced by wheat in winter. 
3. Includes 222 acres in Sacramento Weir. 
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Table 6.  Lower Basin Yields, Prices Received, Operating Costs, and Labor Hours 

DWR Land Use Classification Yields1 
(tons/acre) 

Prices1,2 

($/ton) 

Operating 
Costs2,3 

($/acre) 

Labor  
Hours,4 

(hours/acre
) 

Field     
  Safflower 1.12 $444 $102 2.5 
  Sudan NA NA NA NA 
  Beans (dry) NA NA NA NA 
  Sunflowers NA $1,3085 $483 4.86 
Grain and Hay     
   Grain and hay 2.79 $146 $497 1.51 
  Wheat  2.54 $185 $4976 1.51 
Pasture     
   Alfalfa/alfalfa mixtures 6.01 $155 $611 14.84 
Rice     
  Rice 4.21 $348 $1,210 4.52 
Truck and Nursery/Berry     
  Melons/squash/cucumbers     
  Onions/garlic NA NA NA NA 
   Tomatoes (processing) 45.59 $69 $2,827 22.38 
   Mixed (4 or more) NA NA NA NA 
   Miscellaneous NA NA NA NA 
Deciduous Fruits/Nuts     
   Miscellaneous NA NA NA NA 
   Walnuts 1.42 $2,911 $2,214 7.06 

Notes: 
1. 2013-2015 averages (Source: Yolo County crop reports) 
2. Prices and operating costs updated to 2016 dollars using USDA prices received and paid indexes. 
3. Operating costs exclude land and overhead costs. (Source: UC Cooperative Extension crop 

budgets). 
4. Machine and non-machine hours (Source: UC Cooperative Extension crop budgets).  
5. Sunflower prices are revenue$/acre. 
6. Not found in crop budgets but assumed to be the same as wheat. 
7. NA—prices/ yields not found in Yolo County crop reports.  For now these crops are excluded 

from the analysis but this should not significantly affect the results since these crops are on land 
side.  Analysis can be updated if information is obtained from growers or other sources. 
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Table 7.  Lower Basin Annual Crop Flood Damage/Acre Estimates1 

DWR Land Use Classification 

Short-
Term 

Damage/ 
Acre 

($2014)2 

Long-
Term 

Damage/ 
Acre 

($2014)3 

Average 
Damage/ 

Acre 
($2014) 

Average 
Damage/ 

Acre 
($2016)4 

Field     
  Safflower $337 $373 $355 $365 
  Sudan     
  Beans (dry) $342 $363 $353 $362 
  Sunflowers     
      Average    $366 
Grain and Hay     
   Grain and hay     
  Wheat      
Pasture     
   Alfalfa/alfalfa mixtures $547 $1,057 $802 $824 
Rice     
  Rice     
Truck and Nursery/Berry     
  Melons/squash/cucumbers $652 $652 $652 $670 
  Onions/garlic     
   Tomatoes (processing) $947 $947 $947 $973 
   Mixed (4 or more)     
   Miscellaneous     
      Average    $822 
Deciduous Fruits/Nuts     
   Miscellaneous     
   Walnuts $739 $4,120 $2,430 $2,497 
Idle5 $291 $291 $291 $299 
Semi agricultural5 $291 $291 $291 $299 

Notes: 
1. These estimates take into account monthly cultivation costs, harvests costs, gross income, and 

monthly flooding probabilities, Source:  DWR Handbook for Assessing Value; Table 3-5 
(Sacramento Valley) (6/2014) 

2. Short-term is less than 5 days inundation. 
3. Long-term is 5 days or greater inundation. 
4. Prices adjusted using Gross Domestic Product Implicit Price Deflator 

(https://fred.stlouisfed.org/series/GDPDEF). 
5. Clean-up costs only. 

  

https://fred.stlouisfed.org/series/GDPDEF
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Table 8.   Alternative 2 Primary Annual Economic Impacts ($2016) 

Primary Economic 
Impacts 

Without  
New Levee 

Setback 
With New Levee Setback Annual 

Impacts2 
Land Side Land Side Water 

Side Total1 

Total Crop Revenue3 $11,458,213 $8,828,931 $1,029,078 $9.858,009 -$1,600,204 
 - Operating Costs4 $8,354,694 $6,445,907 $851,170 $7,297,077 -$1,057,617 
 - Expected Annual 
Damage 5 $164,646 $68,341 $0 $68,341 -$96,304 

 - Expected Annual 
Losses 6 $0 $0 $17,791 $17,791 $17,791 

Net Crop Revenue $2,938,873 $2,314,683 $160,117 $2,474,800 -$464,074 
Employment 7 27.8 21.5 1.5 23.0 -4.8 

Notes: 
1. Adjusted for acreage loss caused by change in levee footprint. 
2. Changes in direct annual economic effects between without- and with- project conditions. 
3. Function of crop types, acres, yields, and prices received. 
4. Crop production costs excluding land, and overhead costs. 
5. Expected annual damage caused by levee failure.   
6. Expected annual losses caused by delayed planting date in Yolo Bypass. 
7. Number of full-time jobs. 

 
Table 9.   Alternative 3 Primary Annual Economic Impacts ($2016) 

Primary Economic 
Impacts 

Without  
New Levee 

Setback 
With New Levee Setback Annual 

Impacts2 
Land Side Land Side Water 

Side Total1 

Total Crop Revenue3 $11,458,213 $8,035,285 $1,394,800 $9,430,086 -$2,028,127 
 - Operating Costs4 $8,354,694 $5,730,989 $1,153,666 $6,884,655 -$1,470.039 
 - Expected Annual 
Damage5 $164,646 $64,760 $0 $64,760 -$99,886 

 - Expected Annual 
Losses6 $0 $0 $24,113 $24,113 $24,113 

Net Crop Revenue $2,938,873 $2,239,536 $217,021 $2,456,557 -$482,316 
Employment7 27.8 18.7 2.1 20.8 -7.0 

Notes: 
1. Adjusted for acreage loss caused by change in levee footprint. 
2. Changes in direct annual economic effects between without- and with- project conditions. 
3. Function of crop types, acres, yields, and prices received. 
4. Crop production costs excluding land and overhead costs. 
5. Expected annual damage caused by levee failure. 
6. Expected annual losses caused by delayed planting date in Yolo Bypass. 
7. Number of full-time jobs. 
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Table 10.  Alternative 4 Primary Annual Economic Impacts ($2016) 

Primary Economic 
Impacts 

Without  
New Levee 

Setback 
With New Levee Setback Annual 

Impacts2 
Land Side Land Side Water 

Side Total1 

Total Crop Revenue3 $11,458,213 $9,9099,397 $832,105 9,931,502 -$1,526,711 
 - Operating Costs4 $8,354,694 $6,698,284 $688,250 $7,386,534 -$968,160 
 - Expected Annual 
Damage5 $164,646 $70,770 $0 $70,770 -$93,876 

 - Expected Annual 
Losses6 $0 $0 $14,386 $14,386 $14,386 

Net Crop Revenue $2,938,873 $2,330,343 $129,470 $2,459,812 -$479,061 
Employment 7 27.8 22.8 1.2 24.0 -3.8 

Notes: 
1. Adjusted for acreage loss caused by change in levee footprint. 
2. Changes in direct annual economic effects between without- and with- project conditions. 
3. Function of crop types, acres, yields, and prices received. 
4. Crop production costs excluding land and overhead costs. 
5. Expected annual damage caused by levee failure. 
6. Expected annual losses caused by delayed planting date in Yolo Bypass. 
7. Number of full-time jobs. 

 
Table 11.   Alternative 5 Primary Annual Economic Impacts ($2016) 

Primary Economic 
Impacts 

Without  
New Levee 

Setback 
With New Levee Setback Annual 

Impacts2 
Land Side Land Side Water 

Side Total1 

Total Crop Revenue3 $11,458,213 $9,893,173 $466,397 $10,359,570 -$1,098,643 
 - Operating Costs4 $8,354,694 $7,413,250 $385,765 $7,799,016 -$555,678 
 - Expected Annual 
Damage5 $164,646 $74,353 $0 $74,352 -$90,294 

 - Expected Annual 
Losses6 $0 $0 $8,063 $8,063 $8,063 

Net Crop Revenue $2,938,873 $2,405,571 $72,568 $2,478,139 -$460,734 
Employment 7 27.8 25.5 0.7 26.2 -1.6 

Notes: 
1. Adjusted for acreage loss caused by change in levee footprint. 
2. Changes in direct annual economic effects between without- and with- project conditions. 
3. Function of crop types, acres, yields, and prices received. 
4. Crop production costs excluding land, and overhead costs. 
5. Expected annual damage caused by levee failure. 
6. Expected annual losses caused by delayed planting date in Yolo Bypass. 
7. Number of full-time jobs. 
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Table 12.  Primary Annual Impact Assessment Results Summary (2020 Conditions; 
$2016) 

Primary Economic 
Impacts1,2  

Alternatives     
2 3 4 5     

Total Annual Crop Revenue3 -$1,600,204 -
$2,028,127 -$1,526,711 -$1,098,643 

    

 - Operating Annual Costs4 -$1,057,617 
-

$1,470,039 -$968,160 -$555,678     
 - Expected Annual Damage5 -$96,304 -$99,886 -$93,876 -$90,294     
 - Expected Annual Losses6 $17,791 $24,113 $14,386 $8,063     
Net Annual Crop Revenue -$464,074 -$482,315 -$479,061 -$460,734     
Employment7 -4.8 -7.0 -3.8 -1.6     
Notes: 

1. Adjusted for acreage loss caused by change in levee footprint. 
2. Changes in direct annual economic effects between without- and with- project 

conditions. 
3. Function of crop types, acres, yields, and prices received. 
4. Crop production costs excluding land and overhead costs. 
5. Expected annual damage caused by levee failure. 
6. Expected annual losses caused by delayed planting date in Yolo Bypass. 
7. Number of full- time jobs.     

 
Table 13.  Present Worth Analysis ($2016)1 

Alternatives 
Discount Rate 

3% 6% 
2 -$11,940,515 -$7,314,670 
3 -$12,409,877 -$7,602,198 
4 -$12,326,126 -$7,550,893 
5 -$11,854,577 -$7,262,025 

   
Notes: 
1. 50-year analysis period (2020-2070). 
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Table 14.  Alternative 2 IMPLAN Secondary Annual Impacts (2020 Conditions; $2016) 

Impact Type Employment Value 
Added4 Output5 

Direct Effect1 -14.6 -$607,054 -$1,600,204 
Indirect Effects2 -5.2 -$369,583 -$556,782 
Induced effects3 -2.3 -$187,767 -$307,708 
Total Effects -22.1 -$1,164,403 -$2,464,694 

Notes: 
1. The initial production changes (output) made by the growers as a result of this Lower Basin alternative.                                                                                  
2. The impact of growers buying goods and services from other businesses. 
3. The impact of growers and workers re-spending their income in the economy.  
4. The difference between total output (total crop revenue) and the cost of intermediate inputs. 
5. The change in total crop revenue (output) associated with this Lower Basin alternative (Table 8).                                                                                                                             

[Note:  This is the value that “runs” the I/O analysis.] 
 

Table 15.  Alternative 3 IMPLAN Secondary Annual Impacts (2020 Conditions; 
$2016) 

Impact Type Employment Value 
Added4 Output5 

Direct Effect1 -19.5 -$810,764 -$2,028,127 
Indirect Effects2 -6.6 -$468,416 -$705,676 
Induced effects3 -3.0 -$247,186 -$405,081 
Total Effects -29.0 -$1,526,366 -$3,138,884 

Notes: 
1. The initial production changes made by the growers as a result of this Lower Basin alternative.                                                                                  
2. The impact of growers buying goods and services from other businesses. 
3. The impact of growers and workers re-spending their income in the economy.  
4. The difference between total output (total crop revenue) and the cost of intermediate inputs. 
5. The change in total crop revenue 9output) associated with this Lower Basin alternative (Table 9).                                                                                                                             

[Note:  This is the value that “runs” the I/O analysis.] 
 
Table 16.  Alternative 4 IMPLAN Secondary Annual Impacts (2020 Conditions; 

$2016) 

Impact Type Employment Value 
Added4 Output5 

Direct Effect1 -8.9 -$368,287 -$1,526,711 
Indirect Effects2 -4.9 -$352,609 -$531,211 
Induced effects3 -1.6 -$132,211 -$216,677 
Total Effects -15.4 -$853,106 -$2,274,598 

Notes: 
1. The initial production changes made by the growers as a result of this Lower Basin alternative.                                                                                  
2. The impact of growers buying goods and services from other businesses. 
3. The impact of growers and workers re-spending their income in the economy.  
4. The difference between total output (total crop revenue) and the cost of intermediate inputs. 



 

GEI Consultants, Inc.  Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
Appendix H. Agricultural Economics Modeling Report (Draft) H-32 USACE and DWR 

5. The change in total crop revenue (output) associated with this Lower Basin alternative (Table 10).                                                                                                                             
[Note:  This is the value that “runs” the I/O analysis.] 

 
Table 17.  Alternative 5 IMPLAN Secondary Annual Impacts (2020 Conditions; 

$2016) 

Impact Type Employment Value 
Added4 Output5 

Direct Effect1 -8.9 -$368,287 -$1,098,643 
Indirect Effects2 -3.6 -$253,742 -$382,267 
Induced effects3 -1.4 -$118,122 -$193,578 
Total Effects -13.8 -$749,151 -$1,674,488 

Notes: 
1. The initial production changes made by the growers as a result of this Lower Basin alternative.                                                                                  
2. The impact of growers buying goods and services from other businesses. 
3. The impact of growers and workers re-spending their income in the economy.  
4. The difference between total output (total crop revenue) and the cost of intermediate inputs. 
5. The change in total crop revenue associated with this Lower Basin alternative (Table 11).                                                                                                                             

[Note:  This is the value that “runs” the I/O analysis.] 
 
Table 18.  Comparison of LEBLS and IMPLAN Annual Primary and 

Secondary Impact Results for Alternative 2 ($2016) 

Impact Type 

Primary (Direct) Secondary 

LEBLS IMPLAN 
IMPLAN 
Indirect 
Effects 

IMPLAN 
Induced 
Effects 

IMPLAN  
Total   

Effects1 

Multiplie
r2 

Total Crop 
Revenue 
(Output) 

-
$1,600,20

4 

-
$1,600,20

4 

-
$556,78

2 

-
$307,70

8 

-
$2,464,69

4 
1.5 

-Operating 
Costs3 

-
$1,057,61

7 
----- ----- ----- -----  

-Expected 
Annual 
Damage 

-$96,304 ----- ----- ----- -----  

-Expected 
Annual Losses $17,791 ----- ----- ----- -----   

Value Added4 ----- -$607,054 
-

$369,58
3 

-
$187,76

7 

-
$1,164,40

3 
1.9 

Net Crop 
Revenue -$464,074 ----- ----- ----- -----  

Notes: 
1. Sum of IMPLAN primary (direct), indirect, and induced effects. 
2. IMPLAN total effects compared to IMPLAN primary (direct) effects.      
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3. Excludes land and overhead costs. 
4. Includes employee compensation, proprietor income, and production-related taxes. 
 
 
Table 19.  IMPLAN Total Annual County Production and Import Taxes 

Effects1 ($2016) 
 

Alternatives Sales Tax Property Tax Other Taxes, 
Fines, Fees Total 

2 -$185 -$2,760 -$689 -$3,634 
3 -$239 -$3,553 -$887 -$4,679 
4 -$158 -$2,352 -$587 -$3,097 
5 -$123 -$1,830 -$457 -$2,410 

 

Notes: 
1. Includes direct, indirect, and induced effects.   
        
 
 
Table 20.  Alternative 2 Annual County Property Tax Impacts1 ($2016) 

Affected Areas Acres Assumed 
Value/Acre Total Value Tax Rate Annual 

Taxes 
Footprint 492 $12,000 $5,904,000 1.0% $59,040 
Water Side      
   Without Project2 703 $12,000 $8,440,440 1.0% $84,404 
   With Project3 703 $10,000 $7,033,700 1.0% $70,337 
      Difference  $14,067 
   Sacramento Weir4 222 $12,000 $2,664,000 1.0% $26,640 
   Water Side 
Subtotal  $40,707 

Total5  $99,747 
 

Notes: 
1. Computed with project information and not using IMPLAN. 
2. Primarily field crops. (Source: LEBLS team) 
3. Replacement crop of rice. (Source: UC Cooperative Extension rice budget (Sacramento 

Valley). 
4. Acreages not planted in Sacramento Weir on water side of levee setback. 
5. Sum of taxes within footprint and the difference in taxes due to change in land use on 

water side. 
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Table 21.  Summary of Annual Property Tax Impacts1 ($2016) 

Alternatives Levee 
Footprint Water Side2 Total 

2 -$59,000 -$41,000 -$100,000 
3 -$59,000 -$46,000 -$104,000 
4 -$36,000 -$38,000 -$74,000 
5 -$36,000 -$33,000 -$69,000 

 

Notes: 
1. Computed with project information and not using IMPLAN  
2. Includes reduction in taxes due to switch to rice and acres not planted in Sacramento Weir. 

 
 

Table 22.  Alternatives 2 and 3 IMPLAN Secondary Construction Impacts ($2016) 

Impact Type Employment Value 
Added4 Output 

Direct Effect1 441.2 $79,672,511 $145,556,115 
Indirect Effects2 172.9 $14,253,477 $26,297,099 
Induced effects3 175.6 $14,587,963 $23,010,637 
Total Effects 789.8 $108,513,950 $195,772,851 

Notes: 
1. The construction expenditure (output) associated with these Lower Basin alternatives (both about 7 

miles in length).  [Note:  This is the value that “runs” the I/O analysis.] 
2. The impact of contractors buying goods and services from other businesses. 
3. The impact of project managers and workers re-spending their income in the economy.  
4. The difference between total output (total construction expenditures) and the cost of intermediate 

inputs. 
 
Table 23.  Alternatives 4 and 5 IMPLAN Secondary Construction Impacts ($2016) 

Impact Type Employment Value 
Added4 Output 

Direct Effect1 315.2 $56,908,936 $103,968,654 
Indirect Effects2 123.5 $10,181,065 $18,783,642 
Induced effects3 125.4 $10,419,973 $17,985,455 
Total Effects 564.1 $77,509,965 $139,837,750 

Notes: 
1. The construction expenditure (output) associated with these Lower Basin alternatives (both about 5 

miles in length).  [Note:  This is the value that “runs” the I/O analysis.] 
2. The impact of contractors buying goods and services from other businesses. 
3. The impact of project managers and workers re-spending their income in the economy.  
4. The difference between total output (total construction expenditures) and the cost of intermediate 

inputs. 
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Figure 1.  Study Region 
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Figure 2.  Lower Basin Reclamation Districts 
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Figure 3.  Lower Basin Without-Project Summer Crop Acres  

 
Sources:   
2008 and 2014: DWR Yolo County land use surveys.  
2015: grower input 
2016: observed cropping patterns.   
2020: grower input.  
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Figure 4.  Alternative 2 Levee Setback Alignment  
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Figure 5.  Alternative 3 Levee Setback Alignment  
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Figure 6.  Alternative 4 Levee Setback Alignment  
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Figure 7.  Alternative 5 Levee Setback Alignment  
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Figure 8.  Location of HEC-FDA Elkhorn impact area index points 
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Figure 9.  Existing RD 537 pump station  

 
Source: Cowdin personal picture (February 2017) 
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Appendix I. Traffic and Transportation Data 





Alternative 2 ‐ Reuse Scenario On road truck trips

Vehicle Trips During Peak Hour On road commuter vehicle

Calculation of Equivalent Trips

Notes:

Construction Phase/Vehicle Type 

EMFAC20

11 Class

Year 1 

Daily One‐

Way Trips

Year 2 

Daily One‐

Way Trips Notes:

Year 

1Peak 

Hourly 

Trips

Year 

2Peak 

Hourly 

Trips

Mobilization 17 17

Equipment/supply Transport Trucks  HDT 10 10 On road 2 2

Construction Workers LDA‐LDT 30 30 15 15

Site Preparation/Stripping 16 16

Highway Dump Truck HDT 4 4 On road 0.8 0.8

Highway Dump Truck HDT 4 4 Onsite only

Construction Workers LDA‐LDT 30 30 15 15

Structure Demolition 8 8

Highway Dump Truck HDT 16 16 On road 3.2 3.2

Construction Workers LDA‐LDT 10 10 5 5

Existing Road Removal 13 11

Highway Dump Truck HDT 40 30 On road 8 6

Construction Workers LDA‐LDT 10 10 5 5

Trench Excavation and Forcemain Installation 5 5

Highway Dump Truck HDT 280 110 Onsite only

Construction Workers LDA‐LDT 10 10 5 5

New Road Construction 15 12

Aggregate and Asphalt Truck HDT 24 12 On road 4.8 2.4

Construction Workers LDA‐LDT 20 20 10 10

New Levee/Seepage Berm & Soil Borrow Extraction 25 15

Onsite Dump Truck HDT 6150 4100 Onsite only

Offsite Dump Truck HDT 0 0 On road 0 0

Water Truck HDT 2 2 Onsite only

Lubricating/Fuel Truck T7 Utility  2 2 On road 0.4 0.4

Construction Workers LDA‐LDT 50 30 25 15

Offsite Borrow Material Transport 0 465

Highway Dump Truck HDT 0 2300 On road 0 460

Construction Workers LDA‐LDT 0 10 0 5

Cutoff Wall Installation (Open Trench Method) 12 8

Highway Dump Truck HDT 8 14 Onsite only

Material Transit Truck  HDT 8 14 On road 1.6 2.8

Construction Workers LDA‐LDT 20 10 10 5

Erosion Protection Installation 150 150

Highway Dump Truck HDT 700 700 On road 140 140

Construction Workers LDA‐LDT 20 20 10 10

Relief Well Installation 5 0

Construction Workers LDA‐LDT 10 0 5 0

Existing Pump Station Removal 6 6

Highway Dump Truck HDT 4 4 On road 0.8 0.8

Construction Workers LDA‐LDT 10 10 5 5

Pump Station Installation 5 0

Concrete Transit Truck  HDT 2 0 On road 0.4 0

Construction Workers LDA‐LDT 10 0 5 0

Existing Levee Degrade 10 10

Highway Dump Truck HDT 5200 6900 Onsite only

Water Truck HDT 2 2 Onsite only

Construction Workers LDA‐LDT 20 20 10 10

Ecosystem Project Elements 0 10

Water Truck HDT 0 1 Onsite only

Construction Workers LDA‐LDT 0 20 0 10

Site Restoration and Demobilization  10 10

Equipment/supply Transport Trucks  HDT 26 26 On road 5.2 5.2

Construction Workers LDA‐LDT 10 10 5 5

All Peak Hour trips equivalent basis = 2x HDT/10 + LDT/2

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Alternative 2 ‐ Reuse Scenario

Schedule of vehicles ‐ equivalent trip basis

apr may jun jul aug sept oct nov dec apr may jun jul aug sept oct nov

Year 1 (2018) Year 2 (2019)

Construction Activity 1 2 3 4 5 6 7 8 9 13 14 15 16 17 18 19 20

Mobilization 17 17

Site Preparation/Stripping 16 16 16 16

Structure Demolition 8 8

Existing Road Removal 13 11
Trench Excavation and Forcemain 
Installation 5 5 5

New Road Construction 15 15 15 12 12
New Levee/Seepage Berm & Soil Borrow 
Extraction 25 25 25 25 25 25 25 15 15 15 15 15

Offsite Borrow Material Transport 465 465 465 465 465
Cutoff Wall Installation (Open Trench 
Method) 12 12 12 12 12 8 8 8

Erosion Protection Installation 150 150 150 150

Relief Well Installation 5 5

Existing Pump Station Removal 6 6

Pump Station Installation 5 5

Existing Levee Degrade 10 10 10 10 10

Ecosystem Project Elements 10

Site Restoration and Demobilization 10 10
Total Peak Hour Equivalent Vehicle Trips 
(need to allocate to haul/access routes) 79             46            73            52                    68        197     207      10        10        52        498      493      488      494      638      180      10       

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Alternative 2 ‐ Long Haul Scenario On road truck trips

Vehicle Trips During Peak Hour On road commuter vehicle

Calculation of Equivalent Trips

Notes:

Construction Phase/Vehicle Type 

EMFAC20

11 Class

Year 1 

Daily One‐

Way Trips

Year 2 

Daily One‐

Way Trips Notes:

Year 

1Peak 

Hourly 

Trips

Year 

2Peak 

Hourly 

Trips

Mobilization 50 50

Equipment/supply Transport Trucks  HDT 10 10 On road 20 20

Construction Workers LDA‐LDT 30 30 30 30

Site Preparation/Stripping 68 68

Highway Dump Truck HDT 4 4 On road 8 8

Highway Dump Truck HDT 4 4 Onsite only

Construction Workers LDA‐LDT 30 30 60 60

Structure Demolition 52 52

Highway Dump Truck HDT 16 16 On road 32 32

Construction Workers LDA‐LDT 10 10 20 20

Existing Road Removal 100 80

Highway Dump Truck HDT 40 30 On road 80 60

Construction Workers LDA‐LDT 10 10 20 20

Trench Excavation and Forcemain Installation 20 20

Highway Dump Truck HDT 280 110 Onsite only

Construction Workers LDA‐LDT 10 10 20 20

New Road Construction 88 64

Aggregate and Asphalt Truck HDT 24 12 On road 48 24

Construction Workers LDA‐LDT 20 20 40 40

New Levee/Seepage Berm & Soil Borrow Extraction 9320 6208

Onsite Dump Truck HDT 1536 1024 Onsite only

Offsite Dump Truck HDT 4608 3072 On road 9216 6144

Water Truck HDT 2 2 Onsite only

Lubricating/Fuel Truck T7 Utility  2 2 On road 4 4

Construction Workers LDA‐LDT 50 30 100 60

Offsite Borrow Material Transport 0 4620

Highway Dump Truck HDT 0 2300 On road 0 4600

Construction Workers LDA‐LDT 0 10 0 20

Cutoff Wall Installation (Open Trench Method) 56 48

Highway Dump Truck HDT 8 14 Onsite only

Material Transit Truck  HDT 8 14 On road 16 28

Construction Workers LDA‐LDT 20 10 40 20

Erosion Protection Installation 1440 1440

Highway Dump Truck HDT 700 700 On road 1400 1400

Construction Workers LDA‐LDT 20 20 40 40

Relief Well Installation 20 0

Construction Workers LDA‐LDT 10 0 20 0

Existing Pump Station Removal 28 28

Highway Dump Truck HDT 4 4 On road 8 8

Construction Workers LDA‐LDT 10 10 20 20

Pump Station Installation 24 0

Concrete Transit Truck  HDT 2 0 On road 4 0

Construction Workers LDA‐LDT 10 0 20 0

Existing Levee Degrade 40 40

Highway Dump Truck HDT 5200 6900 Onsite only

Water Truck HDT 2 2 Onsite only

Construction Workers LDA‐LDT 20 20 40 40

Ecosystem Project Elements 0 40

Water Truck HDT 0 1 Onsite only

Construction Workers LDA‐LDT 0 20 0 40

Site Restoration and Demobilization  72 72

Equipment/supply Transport Trucks  HDT 26 26 On road 52 52

Construction Workers LDA‐LDT 10 10 20 20

All Peak Hour trips equivalent basis = 2x HDT/10 + LDT/2

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Alternative 2 ‐ Long Haul Scenario

Schedule of vehicles ‐ equivalent trip basis

apr may jun jul aug sept oct nov dec apr may jun jul aug sept oct nov

Year 1 (2018) Year 2 (2019)

Construction Activity 1 2 3 4 5 6 7 8 9 13 14 15 16 17 18 19 20

Mobilization 50 50

Site Preparation/Stripping 68 68 68 68

Structure Demolition 52 52

Existing Road Removal 100 80

Trench Excavation and Forcemain Installation 20 20 20

New Road Construction 88 88 88 64 64
New Levee/Seepage Berm & Soil Borrow 
Extraction 9320 9320 9320 9320 9320 9320 9320 6208 6208 6208 6208 6208

Offsite Borrow Material Transport 4620 4620 4620 4620 4620

Cutoff Wall Installation (Open Trench Method) 56 56 56 56 56 48 48 48

Erosion Protection Installation 1440 1440 1440 1440

Relief Well Installation 20 20

Existing Pump Station Removal 28 28

Pump Station Installation 24 24

Existing Levee Degrade 40 40 40 40 40

Ecosystem Project Elements 40

Site Restoration and Demobilization 72 72
Total Peak Hour Equivalent Vehicle Trips 
(need to allocate to haul/access routes) 9,590        9,408       9,552       9,464              9,536   10,860   10,928   40        40        250      10,912   10,892   10,876   10,904   12,316   1,592  40       

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Alternative 4 ‐ Reuse Scenario On road truck trips

Vehicle Trips During Peak Hour On road commuter vehicle

Calculation of Equivalent Trips

Notes:

Construction Phase/Vehicle Type 

EMFAC201

1 Class

Year 1Daily 

One‐Way    

Trips

Year 1Peak 

Hourly 

Trips Notes:

Mobilization 17

Equipment/supply Transport Trucks  HDT 10 2 On Road

Construction Workers LDA‐LDT 30 15

Site Preparation/Stripping 16

Highway Dump Truck HDT 4 0.8 On Road

Highway Dump Truck HDT 4 Onsite Only

Construction Workers LDA‐LDT 30 15

Structure Demolition 8

Highway Dump Truck HDT 16 3.2 On Road

Construction Workers LDA‐LDT 10 5

Existing Road Removal 19

Highway Dump Truck HDT 68 13.6 On Road

Construction Workers LDA‐LDT 10 5

Trench Excavation and Forcemain Installation 99

Highway Dump Truck HDT 470 94 Onsite Only

Construction Workers LDA‐LDT 10 5

New Road Construction 18

Aggregate and Asphalt Truck HDT 40 8 On Road

Construction Workers LDA‐LDT 20 10

New Levee/Seepage Berm & Soil Borrow Extraction 25

Onsite Dump Truck HDT 6400 Onsite Only

Offsite Dump Truck HDT 0 0 On Road

Water Truck HDT 1 Onsite Only

Lubricating/Fuel Truck T7 Utility  2 0.4 On Road

Construction Workers LDA‐LDT 50 25

Offsite Borrow Material Transport 309

Highway Dump Truck HDT 1520 304 On Road

Construction Workers LDA‐LDT 10 5

Cutoff Wall Installation (Open Trench Method) 12

Highway Dump Truck HDT 10 Onsite Only

Material Transit Truck  HDT 10 2 On Road

Construction Workers LDA‐LDT 20 10

Erosion Protection Installation 158

Highway Dump Truck HDT 740 148 On Road

Construction Workers LDA‐LDT 20 10

Relief Well Installation 5

Construction Workers LDA‐LDT 10 5

Existing Pump Station Removal 6

Highway Dump Truck HDT 4 0.8 On Road

Construction Workers LDA‐LDT 10 5

Pump Station Installation 5

Concrete Transit Truck  HDT 2 0.4 On Road

Construction Workers LDA‐LDT 10 5

Existing Levee Degrade 10

Highway Dump Truck HDT 5400 Onsite Only

Water Truck HDT 2 Onsite Only

Construction Workers LDA‐LDT 20 10

Ecosystem Project Elements 10

Water Truck HDT 1 Onsite Only

Construction Workers LDA‐LDT 20 10

Site Restoration and Demobilization  10

Equipment/supply Transport Trucks  HDT 26 5.2 On Road

Construction Workers LDA‐LDT 10 5

All Peak Hour trips equivalent basis = 2x HDT/10

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Alternative 4 ‐ Reuse Scenario

Schedule of vehicles ‐ equivalent trip basis

apr may jun jul aug sept oct nov dec

Year 1 (2018)

Construction Activity 1 2 3 4 5 6 7 8 9

Mobilization 17

Site Preparation/Stripping 16 16 16

Structure Demolition 8

Existing Road Removal 19
Trench Excavation and Forcemain 
Installation 99 99

New Road Construction 18 18 18
New Levee/Seepage Berm & Soil Borrow 
Extraction 25 25 25 25 25 25 25

Offsite Borrow Material Transport 309
Cutoff Wall Installation (Open Trench 
Method) 12 12 12 12 12

Erosion Protection Installation 158 158

Relief Well Installation 5 5

Existing Pump Station Removal 6

Pump Station Installation 5 5

Existing Levee Degrade 10 10 10

Ecosystem Project Elements 10

Site Restoration and Demobilization 10

Total Peak Hour Equivalent Vehicle Trips 
(need to allocate to haul/access routes) 85               140             170             55               72               515             216             20               10              

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Alternative 4 ‐ Long Haul Scenario On road truck trips

Vehicle Trips During Peak Hour On road commuter vehicle

Calculation of Equivalent Trips

Notes:

Construction Phase/Vehicle Type 

EMFAC201

1 Class

Year 1Daily 

One‐Way    

Trips

Year 1Peak 

Hourly 

Trips Notes:

Mobilization 17

Equipment/supply Transport Trucks  HDT 10 2 On Road

Construction Workers LDA‐LDT 30 15

Site Preparation/Stripping 16

Highway Dump Truck HDT 4 0.8 On Road

Highway Dump Truck HDT 4 Onsite Only

Construction Workers LDA‐LDT 30 15

Structure Demolition 8

Highway Dump Truck HDT 16 3.2 On Road

Construction Workers LDA‐LDT 10 5

Existing Road Removal 19

Highway Dump Truck HDT 68 13.6 On Road

Construction Workers LDA‐LDT 10 5

Trench Excavation and Forcemain Installation 99

Highway Dump Truck HDT 470 94 Onsite Only

Construction Workers LDA‐LDT 10 5

New Road Construction 18

Aggregate and Asphalt Truck HDT 40 8 On Road

Construction Workers LDA‐LDT 20 10

New Levee/Seepage Berm & Soil Borrow Extraction 985

Onsite Dump Truck HDT 1600 Onsite Only

Offsite Dump Truck HDT 4800 960 On Road

Water Truck HDT 1 Onsite Only

Lubricating/Fuel Truck T7 Utility  2 0.4 On Road

Construction Workers LDA‐LDT 50 25

Offsite Borrow Material Transport 309

Highway Dump Truck HDT 1520 304 On Road

Construction Workers LDA‐LDT 10 5

Cutoff Wall Installation (Open Trench Method) 12

Highway Dump Truck HDT 10 Onsite Only

Material Transit Truck  HDT 10 2 On Road

Construction Workers LDA‐LDT 20 10

Erosion Protection Installation 158

Highway Dump Truck HDT 740 148 On Road

Construction Workers LDA‐LDT 20 10

Relief Well Installation 5

Construction Workers LDA‐LDT 10 5

Existing Pump Station Removal 6

Highway Dump Truck HDT 4 0.8 On Road

Construction Workers LDA‐LDT 10 5

Pump Station Installation 5

Concrete Transit Truck  HDT 2 0.4 On Road

Construction Workers LDA‐LDT 10 5

Existing Levee Degrade 10

Highway Dump Truck HDT 5400 Onsite Only

Water Truck HDT 2 Onsite Only

Construction Workers LDA‐LDT 20 10

Ecosystem Project Elements 10

Water Truck HDT 1 Onsite Only

Construction Workers LDA‐LDT 20 10

Site Restoration and Demobilization  10

Equipment/supply Transport Trucks  HDT 26 5.2 On Road

Construction Workers LDA‐LDT 10 5

All Peak Hour trips equivalent basis = 2x HDT/10 + LDT/2

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 

 
I-7

GEI Consultants, Inc. 
Appendix I.  Traffic and Transportation Data 



Alternative 4 ‐ Long Haul Scenario

Schedule of vehicles ‐ equivalent trip basis

apr may jun jul aug sept oct nov dec

Year 1 (2018)

Construction Activity 1 2 3 4 5 6 7 8 9

Mobilization 17

Site Preparation/Stripping 16 16 16

Structure Demolition 8

Existing Road Removal 19
Trench Excavation and Forcemain 
Installation 99 99

New Road Construction 18 18 18
New Levee/Seepage Berm & Soil Borrow 
Extraction 985 985 985 985 985 985 985

Offsite Borrow Material Transport 309
Cutoff Wall Installation (Open Trench 
Method) 12 12 12 12 12

Erosion Protection Installation 158 158

Relief Well Installation 5 5

Existing Pump Station Removal 6

Pump Station Installation 5 5

Existing Levee Degrade 10 10 10

Ecosystem Project Elements 10

Site Restoration and Demobilization 10

Total Peak Hour Equivalent Vehicle Trips 
(need to allocate to haul/access routes) 1,045         1,100         1,130         1,015         1,032         1,475         1,176         20               10              

Lower Elkhorn Basin Levee Setback Project ADEIS/ADEIR 
USACE and DWR 
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Appendix J. Regional Trails Information 

  



 

 



Potential Recreational Trail Opportunities for the  

Lower Elkhorn Basin Levee Setback Project 

Prepared by Lower Sacramento/Delta North RFMP Team - May 4, 2017 

 

The California Department of Water Resources (DWR) has expressed an interest in identifying 
recreational components that could be integrated into the Lower Elkhorn Basin Levee Setback 
Project (Lower Elkhorn Project). In addition, the Lower Sacramento/Delta North Regional Flood 
Management Plan Team (RFMP Team) is developing a Regional Trails Initiative that may 
include extending a regional trail connection north from the City of West Sacramento.  Based on 
this alignment of interests, the RFMP team identified five recreational trail options that could be 
integrated into the Lower Elkhorn Project.  These options are not exhaustive but are intended to 
represent a range of approaches to integrating recreational trails into the Lower Elkhorn Project. 
Also, the individual components of each option are not exclusive; they can be combined with 
other options as appropriate.  For example, the educational placards and way-finding signage 
identified in Option 5 can be integrated into any of the options.  

The RFMP team is requesting that DWR include these recreational trail components in the 
project description for the Lower Elkhorn Project and that the environmental impacts of their 
implementation be evaluated in the Lower Elkhorn Project Draft EIR/EIS. The agency(ies) 
responsible for repairing and maintaining these trail alignments has/have not been identified in 
the descriptions. Yolo County would not be one of the agencies responsible for their repair or 
maintenance.    

The following is the list of potential recreational trail options for consideration:  

Option 1 – New Levee Waterside Toe Bike Path/Hiking Trail 

Install a paved or gravel-lined bike path/hiking trail on the waterside toe of the new Lower 
Elkhorn levee that would extend west from the Sacramento Weir and turn north as the new levee 
turns north, continuing along the levee’s waterside toe until the levee intersects with County 
Road 22 north of Interstate 5. A gravel parking lot would be constructed within the expanded 
Sacramento Bypass to accommodate trail users. The parking lot would be designed to be 
regularly inundated and would be accessed from a ramp constructed along the southern face of 
the new Sacramento Bypass setback levee. Bicyclists could use this alignment to form a 15-mile 
loop connected to County Road 22/Old River Road.  

Option 2 – Tule Canal Remnant Levee Bike Path/Hiking Trail  

Install a paved or gravel-lined bike path/hiking trail on the east side of the Tule Canal generally 
along the alignment of the existing riparian corridor and the remnant levee. Similar to Option 1, 
this alignment would extend west from the Sacramento Weir along the waterside toe of the new 
Lower Elkhorn levee but would not turn north until it reaches the east side of the Tule Canal. 
The trail would continue north to its intersection with County Road 22 north of Interstate 5.   



Much of the existing Yolo Bypass east levee is proposed to be removed to provide soil material 
for the new setback levee, although some segments would remain to provide wind wave 
protection. The path/trail would extend either up and over, or along the sides, of the remnant 
levee segments. The trail would take advantage of the shade provided by the Tule Canal’s 
existing riparian tree canopy to the extent practical. Similar to Option 1, a gravel parking lot 
would be constructed within the expanded Sacramento Bypass to accommodate trail users and a 
15-mile bicycle loop would be formed by connecting to County Road 22/Old River Road.  

Option 3 – Top of Setback Levee Bike Path/Hiking Trail 

This option would be similar to Option 1 but the path/trail would be located along the top of the 
new setback levee rather than along the waterside toe.  The path/trail would extend west from the 
Sacramento Weir and then north to the levee’s intersection with County Road 22 north of 
Interstate 5. Parking would be provided in the existing dirt lot directly northeast of the northern 
terminus of the Sacramento Weir, east of Old River Road. Similar to Option 1, this alignment 
would form a 15-mile bicycle loop connected to County Road 22/Old River Road. 

Option 4 – Combined Top of Levee/Landside Levee Toe and County Road 124 Bike Path 

This option would use the same southern alignment as Option 3. A paved bike trail would extend 
west along the top of the new setback levee from the Sacramento Weir and would continue north 
as the levee turns north. However, at the levee’s intersection with the northeast-oriented segment 
of County Road 124, a ramp would be provided to connect the levee-top bike trail to CR 124. A 
new Class 2 bike path (i.e., a striped bike path within the existing roadway right-of-way) would 
extend northeast from the levee along CR 124 to its intersection with Old River Road.  This 
option would also include a parallel trail alongside the landside levee toe that would provide 
continuous access when the top of the levee is closed for operations and maintenance purposes. 
This parallel trail would be either located directly along the landside toe of the levee or within 
the right-of-way of the realigned County Road 124 adjacent to the levee.  Parking for this option 
would be provided at both the existing dirt lot directly northeast of the northern terminus of the 
Sacramento Weir and at the Elkhorn Boat Launch near the intersection of CR 124 and Old River 
Road. Bicyclists could use this alignment to form a 12-mile loop connected to Old River Road. If 
hunting were to occur within the levee setback area, this option would have the least potential for 
conflicts between trail users and hunters of the five options identified.  

Option 5 -  Tule Canal Access Hiking Trail 

This option is intended to provide primarily pedestrian access to the Tule Canal without 
providing through access to the north.  The alignment for this option would be similar to Option 
2 but the unpaved trail would terminate at the location where CR 124 extends to the northeast. 
The purpose of this option would be to provide one-way in and one-way out access to the Tule 
Canal riparian corridor for native plant walks, bird watching, general wildlife viewing, and 
environmental education purposes. Recreational components that could be integrated into this 
option include bird blinds, picnic areas, interpretive trails, educational placards, and way-finding 
signage.  Parking would be provided in the existing dirt lot directly northeast of the northern 
terminus of the Sacramento Weir, east of Old River Road. 
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