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Presentation Overview
• Project Overview and Engagement
• Project Sites and Concepts
• Results of Analysis & Findings

• Surface Water Elevations
• Floodplain Inundation/Habitat
• Groundwater Recharge



INTRODUCTION AND 
BACKGROUND

Section 1



Multi-Benefit Floodplain Restoration 
Pilot Studies Objectives
• Develop systematic approach that could be applied at large scales
• Identify best opportunities for:

– Groundwater recharge benefits (e.g., aquifer conditions, base flow, GDEs)
– Ecosystem benefits (e.g., salmonid 

rearing habitat)
– Flood-risk reduction
– Climate change adaptation

(responding to "weather whiplash")
• Identify potential areas of alignment

with other local and regional efforts
and willing landowners

• Lead to implementation of on-the-ground
projects



142

3

Cosumnes River

Pajaro River

Upper San Joaquin River

Study Areas

Presenter Notes
Presentation Notes




Develop Conceptual Designs at 
Priority Sites

Floodplain benches activation 
at ~800 cfs

Levee 
setback  
300 ft Side channel activation at 300 

cfs

Use Study Objectives to Identify and 
Prioritize Potential Opportunities

Estimate Benefits and 
Costs of  Conceptual 

Designs

Existing Grade 
(EG)

Final Grade (FG) – 
Conceptual Design

Study Overview



Cosumnes Study Approach



EcoFIP Tiers of Analysis - Refresher

Tier 2 Multi-
Objective, Site-
Scale Analysis 

and 
Prioritization

Tier 1 Large-scale 
Inundation Potential

Tier 3 
Site-
Scale 

Concept 
Develop

ment

Individual
flows

Analysis 
Dimensions

WY-based
accumulated

stats

WY-based 
accumulated

stats

Temporal Spatial

River
reach

Boundaries for 
Existing 
Topography 
(e.g., parcels,
river miles, grid)

Site Concept 
For Design 
Topography

Presenter Notes
Presentation Notes
 



Cosumnes Outreach Overview
• Study Partners and Interested Parties

– Sacramento County, OHWD, RD 800, Cosumnes Coalition, 
Wilton Rancheria, The Nature Conservancy, Sacramento 
Valley Conservancy, Fresh Water Trust, private landowners

• Meetings
– Monthly coordination
– Flood-focused objectives and opportunities
– Eco-focused objectives and opportunities
– Workshops and site visit



CONCEPTS AND RESULTS
Section 2



Overview
Sites (Number of Concepts):

1. Upper River Gravel Pits (1)
2. Fields Near 1997 Breach (2)
3. Blodgett Dam/South Folsom Side Channel (2)
4. Levee Setback (3)
5. Hanford Gravel Pit (2)
6. Overflow Channel (1)

Recurrence 
Interval 

(yr)

Daily Flow at 
Michigan Bar 

(cfs)

1.25 2,700 

2 6,000

3 10,000

5 15,000

10 20,000

Presenter Notes
Presentation Notes
Flow are flashy in the system. Daily flows may under represent large storm peaks.  Flows between 5 and 10 k are fairly regular.  



Site Locations
HWY 16 Rancho 

Murieta

Wilton

Presenter Notes
Presentation Notes
Location map



Site Locations, cont.

Wilton

HWY 99

Elk Grove

Presenter Notes
Presentation Notes
Location map



Site – Upper River Gravel Pits
Concept 1

Ponds to 
create off 
channel 
habitat/ 
recharge 
potential

1 mile 
Channel, to 
activate at 
1,000 cfs

Elevation (ft)

Levee 
Degrades

Store excess 
material in 

berms 
surrounding 

ponds

Presenter Notes
Presentation Notes
Bathymetry questionable in ponds. Simple berm breach design.  Habitat and recharge opportunities.  



Results
Upper River Gravel Pits Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Gravel Pits

Jackson Road/
Hwy 16

Presenter Notes
Presentation Notes
Slightly surprising results.  High flood control for large events, high fish habitat, low/medium recharge, low bird habitat



Results
Upper River Gravel Pits Concept (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 0.1

Project 2.1

Multiplier 
Difference 21x

Presenter Notes
Presentation Notes
Good recharge in the pits. 



Results
Upper River Gravel Pits Concept (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 0.1 0.1

Project 14.5 4.5

Multiplier 
Difference 145x 45x

Presenter Notes
Presentation Notes
Increased inundation at the site, with some reduced inundation upstream.  



Results
Upper River Gravel Pits Concept (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 0.1 0.1

Project 14.5 4.5

Multiplier 
Difference 145x 45x

Presenter Notes
Presentation Notes
Increased habitat opportunities in the project area.  



Site – Fields Near 1997 Breach
Concepts 1 & 2 Store excess material in 

mounds/channels
Levee degraded into weir

Concept 1: activates at 10,000 cfs
Concept 2: activates at 6,000 cfs

Setback levee to protect 
downstream properties

Elevation (ft)

Checks are 1 
ft tall

Presenter Notes
Presentation Notes
Medium flood control, high recharge, high bird habitat, low fish habitat.  Conctruct berms to help attenuate sediment.  Large FP spanning levee is intended to control sediment load.  



Site – Fields Near 1997 Breach
Concepts 1 & 2 Store excess material in 

mounds/channels
Levee degraded into weir

Concept 1: activates at 10,000 cfs
Concept 2: activates at 6,000 cfs

Setback levee to protect 
downstream properties

Elevation (ft)

Checks are 1 
ft tall

Cosumnes 
River

Deer 
Creek

Water leaving the 
Cosumnes goes 

toward Deer Creek

Presenter Notes
Presentation Notes
Water flows from the Cosumnes toward Deer Creek.  The hypothesis is over time the high sediment yield of the Cos, has created “natural levees” from sand splays and deposition, causing the banks to be higher (pre-levee).  



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

1997 Breach 
Fields

Presenter Notes
Presentation Notes
Lots of flood benefits, but not without flood impacts on fields.  Large footprint than what would be expected at a project south of the South Folsom Canal.  



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Flood Upstream)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

1997 Breach 
Fields

Presenter Notes
Presentation Notes
Locally higher WSE elevations at the project location.  



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Flood Downstream)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitat



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing <0.1

Project 0.9

Multiplier 
Difference 87x

Presenter Notes
Presentation Notes
Large scale inundation leads to improved GW recharge. 



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 0.7 0.13

Multiplier 
Difference 22x 13x

Presenter Notes
Presentation Notes
Large, short duration, shallow inundation does not lead to substantial increases in habitat



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 0.7 0.13

Multiplier 
Difference 22x 13x

Presenter Notes
Presentation Notes
Large, short duration, shallow inundation does not lead to substantial increases in habitat



Results
97 Breach Fields Connection Concept – 6,000 cfs Weir (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

1997 Breach 
Fields

Presenter Notes
Presentation Notes
Similar results to above only with a lower activation and increased frequency.  



Results
97 Breach Fields Connection Concept – 6,000 cfs Weir (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing <0.1

Project 2.1

Multiplier 
Difference 42x

Presenter Notes
Presentation Notes
Similar results to above only with a lower activation and increased frequency.  



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 1.6 0.7

Multiplier 
Difference 54x 71x

Presenter Notes
Presentation Notes
Similar results to above only with a lower activation and increased frequency.  



Results
97 Breach Fields Connection Concept – 10,000 cfs Weir (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 1.6 0.7

Multiplier 
Difference 54x 71x

Presenter Notes
Presentation Notes
Similar results to above only with a lower activation and increased frequency.  



Climate Resiliency of 97 Field Concepts
Groundwater Recharge Within Concept Footprint

Presenter Notes
Presentation Notes
Within concept footprint, elevation of weir (6k vs 10k) makes a big difference,  overall patterns are consistent.  Climate change will likely increase big storms in the system.  



Climate Resiliency of 97 Field Concepts
Groundwater Recharge in Floodplain Downstream Concept

Presenter Notes
Presentation Notes
This concept provides about the same benefit in the floodplain downstream of the concept (from folsom canal down to Hanford). The 6k weir provides over a foot of additional recharge in any climate scenario



Site – Blodgett Dam/South Folsom Side Channel
Concept 1

Improve existing channel 
to activate at 6,000 cfs

Elevation (ft)

Channel dimensions:
500 ft upstream of inlet

3200 ft downstream

Improve side channel to 
activate at 7,000 cfs

South 
Folsom 
Canal

Presenter Notes
Presentation Notes
Low flood control, low bird habitat, high fish habitat, medium rechargeProject mostly within levees and provides a smaller footprint than other projects.  



Results
Blodgett Dam + Folsom South Canal Improvements (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Blodgett Dam

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatSide channel increases conveyance thought SF canal, leading to lower WSEs



Results
Blodgett Dam + Folsom South Canal Improvements (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 0.2

Project 0.4

Multiplier 
Difference 2x



Results
Blodgett Dam + Folsom South Canal Improvements (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 0.5 0.2

Project 1.1 0.3

Multiplier 
Difference 2.1x 1.7x

Presenter Notes
Presentation Notes
Limited footprint limited GW recharge



Results
Blodgett Dam + Folsom South Canal Improvements (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 0.5 0.2

Project 1.1 0.3

Multiplier 
Difference 2.1x 1.7x



Site – Blodgett Dam/South Folsom Side Channel
Concept 2

Elevation (ft)

Improve side channel 
only (no changes to 

South Folsom channel)

Presenter Notes
Presentation Notes
Low flood control, low bird habitat, high fish habitat, medium rechargeLess impacts with this alt as minimal in channel work is occurring.  



Site – Blodgett Dam/South Folsom Side Channel
Concept 1 & 2

Elevation (ft)

Both concepts remove 
in-channel Blodgett Dam

Presenter Notes
Presentation Notes
Green lidar picks up the old dam on the left panel.  Remove for fish passage.  



Results
Blodgett Dam Improvements Only (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Blodgett Dam

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatWithout the additional bypass channel the project is flood neutral. 



Results
Blodgett Dam Improvements Only (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 0.2

Project 0.3

Multiplier 
Difference 1.7x



Results
Blodgett Dam Improvements Only (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 0.6 0.18

Project 1.1 0.23

Multiplier 
Difference 1.9x 1.3x



Results
Blodgett Dam Improvements Only (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 0.6 0.18

Project 1.1 0.23

Multiplier 
Difference 1.9x 1.3x



Site – Levee Setback
Concept 1

Elevation (ft)

Setback levee 1000 ft 
max from existing, 2 mi-

long floodplain area

Degrade existing levee in 
4 locations into channel 
activating at 1,000 cfs

Channel continues back 
into Cosumnes River

Widespread floodplain 
grading

Presenter Notes
Presentation Notes
High flood control, high fish habitat, medium bird habitat, medium/high recharge (if Hanford is involved or connected)Large scale grading effort.  All project features were built to show maximum potential benefits.  



Results
Levee Setback Max Extent + Channels Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Levee Setback 
Concept

City of 
Elk Grove

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatLikely the best flood results of all Alts.  Cross hatching shows areas which would become dry with alternative.  Assumes no levee failures.  Although all large floods in the system have experienced levee failures.  



Results
Levee Setback Max Extent + Channels Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project
Buildings

Wilton Road

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatRed dots show building footprints.  Large flood benefits possible.  



Results
Levee Setback Max Extent + Channels Concept 

Existing Conditions Project
Grand Line Road

Wilton Road

Grand Line Road

Wilton Road

Folsom
South
Canal

Folsom
South
Canal

City of 
Elk Grove

City of 
Elk Grove






Results
Levee Setback Max Extent + Channels Concept (Groundwater Recharge)

Project
Groundwater 
Recharge in ft 

per WY

Highway 99

City of 
Elk Grove

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatSingle panel showing existing conditions.  Most of the other Alts show only the difference map, but this is the source layer for creating those maps.  



Results
Levee Setback Max Extent + Channels Concept (Groundwater Recharge)

Project
Groundwater 
Recharge in ft 

per WY

Levee Setback 
Concept

Highway 99

City of 
Elk Grove

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatSingle panel showing project conditions.  Most of the other Alts show only the difference map, but this is the source layer for creating those maps.  



Results
Levee Setback Max Extent + Channels Concept (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Levee Setback 
Concept

HWY 99

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 0.1

Project 11.0

Multiplier 
Difference 110x

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatLarge GW recharge opportunities.  The areas which are dry are no longer providing recharge, but the increased inundation elsewhere show large benefits.  



Results
Levee Setback Max Extent + Channels Concept (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Levee Setback 
Concept

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 17.1 4.5

Multiplier 
Difference 855x 445x

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatSimilar patterns as above. 



Results
Levee Setback Max Extent + Channels Concept (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Levee Setback 
Concept

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 17.1 4.5

Multiplier 
Difference 855x 445x

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatSimilar patterns as above. 



Site – Levee Setback
Concept 2

Elevation (ft)

Setback levee 1000 ft 
max from existing, 2 mi-

long floodplain area

Degrade existing levee in 
4 locations only (no 
floodplain channel)

Degrade downstream 
berm

No floodplain grading

Presenter Notes
Presentation Notes
High flood control, high fish habitat, medium bird habitat, medium/high recharge (if Hanford is involved or connected)Similar design as above with no grading.  This project will take longer to perform as the previous example, but will be cheaper to build, and still have huge flood benefits.  We would hope this area would evolve and create more habitat over time as bank erosion occurs naturally.  



Results
Levee Setback Max Extent Floodplain Only (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Levee Setback

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitat



Results
Levee Setback Max Extent Floodplain Only (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 0.1

Project 2.9

Multiplier 
Difference 32x



Results
Levee Setback Max Extent Floodplain Only (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 0.4 1.0

Multiplier 
Difference 39x 48x



Results
Levee Setback Max Extent Floodplain Only (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 0.4 1.0

Multiplier 
Difference 39x 48x



Site – Levee Setback
Concept 3

Elevation (ft)

Setback levee 1000 ft 
max from existing, 1 mi-

long floodplain area

Full existing levee 
degrade in setback area

No floodplain grading

Presenter Notes
Presentation Notes
High flood control, high fish habitat, medium bird habitat, medium/high recharge (if Hanford is involved or connected)Smaller project, but still influential flood benefits.  



Climate Resiliency of Large Levee Setback Concepts
Inundated Days Within Concept Footprint

Presenter Notes
Presentation Notes
Shows the importance of the channels, though the intent of the levee setback without channels was that this would allow the river to form its own channels out on the floodplainLarge project = more impact!



Results
Levee Setback Min Extent (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Levee Setback

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitat



Results
Levee Setback Max Extent Floodplain Only (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 0.1

Project 1.4

Multiplier 
Difference 16x



Results
Levee Setback Max Extent Floodplain Only (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 0.5 0.2

Multiplier 
Difference 24x 20x



Results
Levee Setback Max Extent Floodplain Only (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing <0.1 <0.1

Project 0.5 0.2

Multiplier 
Difference 24x 20x



Site – Hanford Gravel Pit
1937 Imagery

2023

Wilton 
Road

Presenter Notes
Presentation Notes
High recharge, low flood control, high fish habitat, low/medium bird habitatWe took inspiration from previous channel forms. Ideally Hanford could be revegetated and have a mature grove of trees.  This area was likely home to ample deposition, and the channel spills onto the floodplain.  



Site – Hanford Gravel Pit
Concept 1 (Max Grading)

Add braided 
channels that can 
backwater when 
Deer Creek is at 

80 cfs (Cosumnes 
at 1,000 cfs) 

Includes connection to 
deeper pit

Elevation (ft)

Improve 2 channels to 
connect at 3,000 cfs

1500 ft

1700 ft

Presenter Notes
Presentation Notes
High recharge, low flood control, high fish habitat, low/medium bird habitat



Results
Hanford Gravel Max Grading Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Hanford Gravel 
Concept

Wilton Road

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatIncreased conveyance through wilton road leads to flood benefits.  



Results
Hanford Gravel Max Grading Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

ProjectBuildings

Wilton Road

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitat



Results
Hanford Gravel Max Extent

Existing Conditions Project
Grand Line Road

Wilton Road

Grand Line Road

Wilton Road

Folsom
South
Canal

Folsom
South
Canal

City of 
Elk Grove

City of 
Elk Grove






Results
Hanford Gravel Max Grading Concept (Groundwater Recharge)

Existing
Groundwater 
Recharge in ft 

per WY

Highway 99

City of 
Elk Grove

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatExisting conditions



Results
Hanford Gravel Max Grading Concept (Groundwater Recharge)

Project
Groundwater 
Recharge in ft 

per WY

Hanford 
Gravel 

Concept

Highway 99

City of 
Elk Grove

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatProject conditions.  



Results
Hanford Gravel Max Grading Concept (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 4.9

Project 10.1

Multiplier 
Difference 2x

Hanford Gravel 
Concept

HWY 99

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatIncreased inundation to lower floodplain increases recharge. 



Results
Hanford Gravel Max Grading Concept (Inundation/Habitat)

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 5.3 1.5

Project 20.3 3.6

Multiplier 
Difference 3.8x 2.4x

Change in 
Inundated 

Days per WY

Hanford Gravel 
Concept

HWY 99

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitat



Results
Hanford Gravel Max Grading Concept (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Hanford Gravel 
Concept

HWY 99
Metrics within 

Project Footprint 
Inundated 

Days
Suitable 

Habitat Days

Existing 5.3 1.5

Project 20.3 3.6

Multiplier 
Difference 3.8x 2.4x

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitat



Site – Hanford Gravel Pit
Concept 2 (Min Grading)

Add braided 
channels that can 
backwater when 
Deer Creek is at 

80 cfs (Cosumnes 
at 1,000 cfs) 

Includes connection to 
deeper pit

Elevation (ft)

Improve single channel to 
connect at 3,000 cfs

1500 ft

1700 ft

Presenter Notes
Presentation Notes
High recharge, low flood control, high fish habitat, low/medium bird habitatSmaller footprint, no additional channel near Deer Creek. 



Results
Hanford Gravel Min Grading Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Hanford Gravel 
Concept

Wilton Road

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatLower increased conveyance without added channel.  Since Hanford overtops at high flows, we see a mostly flood neutral project.  At moderate to lower flows this is likely to have flood reduction benefits.  



Results
Hanford Gravel Min Grading Concept (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 4.9

Project 8.6

Multiplier 
Difference 1.8x

Presenter Notes
Presentation Notes
Similar patterns to large scale project.  



Results
Hanford Gravel Min Grading Concept (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 5.3 1.5

Project 15.9 2.1

Multiplier 
Difference 3.0x 1.4x



Results
Hanford Gravel Min Grading Concept (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 5.3 1.5

Project 15.9 2.1

Multiplier 
Difference 3.0x 1.4x



Climate Resiliency of Hanford Gravel Concepts
Groundwater Recharge Within Concept Footprint

Presenter Notes
Presentation Notes
The max grading has a lower channel elevations within the pit, which allows backwatering more often from Deer Creek, which leads to additional recharge in the max grading than min grading



Site – Overflow Channel

Elevation (ft)

Improve 4.7 mi channel to 
activate at 3,000 cfs at RM 

14, flow continuously down 
to RM 9

Berms added on existing 
high ground to eliminate 

excess material

HWY 
99

Badger 
Creek

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatGoal is to increase conveyance thought HWY 99. 



Results
Overflow Channel Improvement Concept (Flood)

Water Level 
Difference (ft) 
Mich Bar Flow 

= 75,000 cfs

Wet  Dry 
or

Dry  Wet
Areas

Deeper 
In 

Existing

Deeper 
In 

Project

Overflow Channel 
Confluence

Presenter Notes
Presentation Notes
High flood control, high fish habitat, low/medium recharge, low bird habitatFlood reductions near HWY 99, but mixed results closer to Cosumnes, likely due to low levee heights in the area.  Potentially a bridge modification near HWY 99 would have more flood benefits, than the side channel, which would have more habitat and recharge benefits at lower flows.  



Results
Overflow Channel Improvement Concept (Groundwater Recharge)

Change in GW 
Recharge in ft 

per WY

Metrics within 
Project Footprint 

Groundwater 
Recharge (ft)

Existing 2.5

Project 3.8

Multiplier 
Difference 1.5x



Results
Overflow Channel Improvement Concept (Inundation/Habitat)

Change in 
Inundated 

Days per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 1.2 0.5

Project 2.0 0.8

Multiplier 
Difference 1.5x 1.7



Results
Overflow Channel Improvement Concept (Inundation/Habitat)

Change in 
Suitable Days 

per WY

Metrics within 
Project Footprint 

Inundated 
Days

Suitable 
Habitat Days

Existing 1.2 0.5

Project 2.0 0.8

Multiplier 
Difference 1.5x 1.7



RESULTS
Section 3



The EcoFIP Process

Text &
Tabular Data

GIS
Text &
Tabular 
Data

Visualizations

Hydraulics GIS

EcoFIP

Presenter Notes
Presentation Notes
ecofiPP logo created by Dall-E via BingEcofip is a system of many tools and has flexibility.  



RECHARGE AND GROUNDWATER 
MODEL BACKGROUND

Cosumnes River corridor floodplain recharge conceptualization and 
MODFLOW model
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Adapted from Perzan et al. 2023

How does recharge move from the 
surface to the groundwater system?

Alluvial system 
composed of:
• 74% fine grain 

sediments 
• 26% coarse 

sediments

Coarse

Fine

Presenter Notes
Presentation Notes
We expect to see greater rates of recharge in locations with a higher percentage of coarse facies and a thicker unsaturated zone while the finer facies will slow down the percolation ratePerzan et al. 2023 https://doi.org/10.5194/hess-27-969-2023 (the coarse and fine facies in their graphic were reversed to represent the fine dominated system of the Cosumnes)
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The minimum of soil and AEM conductivity 
gives the limiting recharge rate

Vertical 
conductivity 
(ft/day)

HWY99

Folsom 
South Canal

Wilton Rd

Twin Cities 
Rd

Presenter Notes
Presentation Notes
Higher estimate of recharge allows more of the domain to be considered valuable for recharge under Tier 2Some areas of soil map only data need reduction of conductivity
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A groundwater model helps identify the 
impact of floodplain recharge on the system 

Pumping

Lateral flows
Stream 
seepag
e

Groundwater 
storageAdapted from Gordon et al. 2020

Floodplain 
recharge

Presenter Notes
Presentation Notes
As we go into Tier 3 concept design we are interested in looking at the impact on local groundwater storage conditions and levels. The water stored in the system may ultimately become pumped water for irrigation, baseflow to a stream, groundwater evapotranspiration or lateral outflow.Gordon et al. 2020Nutrient Retention in Ecologically Functional Floodplains: A Reviewhttps://www.mdpi.com/2073-4441/12/10/2762
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Groundwater Model 
Domain

• Centered on the lower 
Cosumnes River

• Heterogeneous alluvial aquifer 
to represent variability in 
stream seepage across space

• Daily time steps to capture 
stream-aquifer exchange with 
simulation periods of 6-20 year 
for long-term effects

South 
American 
Subbasin

Cosumne
s 
Subbasin
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Lateral 
groundwater 
flow (all sides)

Stream 
baseflow

Groundwater 
evapotranspiratio
n

Native land 
use recharge

Irrigation and 
domestic 
well pumping

Floodplain 
recharge

Irrigated 
lands 
recharg
e

Groundwater Model Boundary Conditions

Stream 
losses

Presenter Notes
Presentation Notes
Stream losses and baseflow are simulated with a streamflow routing model that exchanges flows with the groundwater system based on a conductance (geologic model, Rodriguez et al. 2021)Lateral groundwater flow is based on historic groundwater elevations adjacent to the model domain where flow directions have remained consistent over time, with a conductance based on the effective hydraulic conductivity. (Groundwater elevations from DWR Periodic Groundwater level measurement database)Native land recharge is based on rainfall in a soil water balance with native land use ET, percolation, runoff, and soil storage (land use maps from the county surveys hosted by DWR, potential evapotranspiration rates from the California Irrigation Management Information System)Groundwater pumping for irrigation is based on the crop water demand and irrigation efficiencies within a soil water balance of ET, applied water, percolation and soil storageGroundwater recharge for irrigated lands is the excess water due to excess application (irrigation efficiency)Floodplain recharge simulated for the reconnected Oneto-Denier TNC site with flows from the river inundating the floodplain to allow recharge (mass balance driven)Groundwater Evapotranspiration based on locations of native vegetation with historically near surface groundwater levels



HEC-RAS to 
MODFLOW 
integration

HEC-RAS model output
Post-processing by cbec to 

return WSE, wetted 
area/fraction/volume by 

MODFLOW cell

Calculate river and floodplain 
conductance based on Tier 2 
unsaturated recharge rates 

and wetted area

MODFLOW model input :
- River and floodplain 
boundary condition

- Reduce recharge/pumping 
at concept locations

Post-process MODFLOW 
output to review changes in 
water budget, groundwater 

level, flow exchanges
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Elevation statistics from fine 
resolution DEM inform the 
floodplain and river bottom 
elevations

Water surface elevation from 
HEC-RAS informs stream stage 
that controls hydraulic gradient
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Vertical conductivity informed by 
Tier 2 unsaturated recharge rates 

Wetted area from HEC-RAS is 
multiplied by vertical conductivity 
to calculate the conductance



PRELIMINARY GROUNDWATER 
MODEL CONCEPT RESULTS

Comparison of Existing Grade (EG) and Levee Setback to determine the 
impact of changing inundation depth and spatial extent



Locally we see 
increased 
floodplain + 
stream 
recharge 
increases 
groundwater 
storage and 
baseflow

Zero ET change - will update ET locations for concept



The impacts 
are dampened 
on a domain 
scale but 
there are still 
increases in 
groundwater 
storage and 
baseflow



Concept area 
increases in 
inundated area, 
with reduced 
WSE, increase 
floodplain 
recharge leading 
to elevated 
groundwater 
levels



System wide groundwater elevation patterns 
remain constant with site specific increases



Groundwater Model Integration Next Steps

• Revise MODFLOW ET input to cover concept 
areas to represent potential restoration

• Apply modeling framework to additional 
concepts for groundwater recharge

• Run 20-year simulations to evaluate long-term 
impacts



NEXT STEPS
Section 4



Next Steps and Potential Areas of 
Interest and Alignment
• Development of Cosumnes Study StoryMap
• Study findings are as follows:

– Sacramento County and OHWD both using DWR study to
leverage federal funding

– Sacramento County working on watershed plan, with focus on flood 
risk reduction

– OHWD continuing and expanding GW recharge efforts, and
developing concepts for Blodgett Dam area

– Wilton Rancheria exploring multi-benefit projects at Hanford
Gravel site

– Regional Water Authority recipient of DWR Watershed 
Resilience Program grant

– Study team noted lack of gage information on Deer Creek
as study gap

OHWD, Sloughhouse RCD, and TNC identified several new stream gage needs on Deer
and Laguna creeks and Cosumnes River through DWR’s Stream Gage Improvement Program
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