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Primary Topics  
 

1. Hydrologic connectivity has been progressively lost 
on streams in Montana, through both side channel 
loss and floodplain isolation 
 

2. Restoration efforts have begun to increasingly focus 
on reconnection as a primary restoration objective 
 

3. Shallow Aquifer Recharge (SAR) is only one of 
many benefits of restoring connectivity 

SAR projects release water on or near the surface above the local water 
table.  Recharge is done, typically on a seasonal basis, by diverting surface water 
into infiltration sites.  Sites can be natural or man-made features such as fields, 

gravel pits, ponds, canals, ditches and shallow wells. 
--Washington Department of Ecology 



Some Causes of Hydrologic Connectivity Loss 
 
 

1. Physical Barriers 
 

2. Flow Alterations 
 

3. Channel Incision 
 

4. Floodplain Aggradation 

Loss of Floodplain Access 
Loss of Side Channel Access 



Some Examples of Hydrologic Connectivity Loss 
 
 1. Yellowstone River:  Physical Barriers  

2. Musselshell River:  Physical Barriers and Incision 

3. Ruby River:  Flow Concentrations and Incision 

4. Clark Fork River (Drummond to Milltown):  Physical Barriers 

5. Clark Fork River (Deer Lodge Valley):  Floodplain Aggradation 

 

Restoration Strategies 
Restoration Benefits 



Yellowstone River:  Physical Barriers 

Yellowstone River:  ~13,000 acres 
of 100-year floodplain isolation due 
to physical features 



Yellowstone River:  Physical Barriers 



Yellowstone River:  Physical Barriers 



Yellowstone River:  Physical Barriers 

 ~97 Miles of Side Channel Blocked by Dikes 



Yellowstone River:  Floodplain Restoration 
Strategies 

Seasonal, Managed Water Delivery 
to Isolated Floodplain Areas 
 
• Water Storage 
• Energy Dissipation 
• Water Quality  
• Riparian Habitat 
• SAR 



Yellowstone River:  Side Channel Access 
Strategies 

Seasonal, Managed Water Delivery to 
Blocked Side Channels 

 
 

• Habitat 
• Flood Relief 
• SAR 



Musselshell River:  Physical Barriers 

“In building the route [through 
the Musselshell River Valley], 
workers moved the river’s 
channel more than 100 
times”. 
 
“Approximately 140 
meanders were shortened or 
cut off from the river”. 



Musselshell River 

The 2011 floods breached the 
railroad berm in 31 places. 



Musselshell River 

The 2011 floods caused 59 avulsions that shortened the river by 28 miles 



Musselshell River:  Floodplain Connectivity 
Strategies 

Strategic Breaching/Repair of 
Breached Berm 

 
• Risk Reduction 
• Floodplain Storage 
• SAR 



Musselshell River:  Abandoned Channel 
Connectivity Strategies 

Maintenance of oxbows for infiltration 
 

• Water Quality 
• Water Quantity 
• Flood Protections 
• Habitat 
• SAR 



Ruby River:  Flow Concentration and Incision 



Hellroaring Creek 

Selway Creek 

Long Creek 

Channel Response to Shift 
from Multi-thread to Single 
Thread and Resulting Flow 
Concentration 

Increased Flow Drives 
Planform Adjustment and 
Reduction in Radius of 
Curvature 



Ruby River:  Flow Concentrations and Incision 



Ruby River:  Flow Concentrations and Incision 



Ruby River:  Flow Concentrations and Incision 

Restoration 
Strategy:  Raise 
Grade to Access 
Historic Floodplain 
Channels 



Ruby River:  Flow Concentrations and Incision 

• Habitat 
• Channel Stability 
• SAR 

Restoration 
Strategy:  Raise 
Grade to Access 
Historic Floodplain 
Channels 



Clark Fork River:  Drummond to Milltown 



Clark Fork River:  Drummond to Milltown 



Clark Fork River:  Drummond to Milltown 



  



  



Clark Fork River:  Drummond to Milltown 

Restoration Strategy:  
 
Restore Floodplain  
Access Wherever 
Possible for Channel 
Migration and 
Floodwater Storage 

• Habitat 
• Channel Stability 
• SAR 



Clark Fork River:  Deer Lodge Valley 



Before 

After 

Restoration Strategy:  
 
Restore Floodplain  Access 
Wherever Possible for System 
Recovery 

• Riparian Recovery 
• Reduced Tailings Entrainment 
• Channel Stability 
• SAR 
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Summary 

1. Restoring hydrologic connectivity is a fundamental aspect of many 
restoration projects 
 

2. Benefits include: 
• Riparian Health 
• Water Quality 
• Flood Mitigation 
• Habitat 
• Risk Reduction 
• Shallow Aquifer Recharge (SAR) 



“Within the last decade, different types of process-based restoration 
have increased in prominence, in concert with numerous calls from 
researchers to prioritize river function or process in restoration, rather 
than only river form. This has included restoration that has 
emphasized promoting channel-floodplain connectivity longitudinal 
connectivity and partial restoration of water and sediment fluxes. 
 
As a broad generalization, our survey of river restoration suggests 
that reconnection efforts are more likely to be successful than 
reconfiguration efforts. 
 

Wohl, Lane, and Wilcox, 2014.  The Science and Practice of River Restoration:  AGU 
Water Resources Research, 51: 5974-5997.  

 



SAR projects release water on or near the surface above the local water table.  Recharge 
is done, typically on a seasonal basis, by diverting surface water into infiltration sites.  Sites 
can be natural or man-made features such as fields, gravel pits, ponds, canals, ditches and 

shallow wells. 
--Washington Department of Ecology 
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