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Rivers draining Mount Rainier 

Czuba et al.  
(2012b) 

Photo: USGS 



White River floods of November 1906 

From Chittenden (1907) 

• Widespread flooding  
 (60% of lowlands between Seattle and Tacoma) 

• Flood established the engineering Zeitgeist for early 20th century (ICRI) 

 



From Chittenden (1907) 

Flood Control Focus: 
1. Cutoffs (remove meanders) 
2. Levees (constructed from cutoff sediment) 
3. Removal of driftwood (Large Woody Debris) 

 



Mount Rainier is a prodigious  
sediment generator 



 
White River (June 2009) 



 
Nisqually River (November 2010) 



Sediment load in Mount Rainier rivers 

Czuba et al. (2012a, 2012b) 



Sediment-production 
potential from Mount 
Rainier National Park 
(MORA): 

 
• Between 51-91% of total White 

River sediment load originates 
from MORA 

• Between 58-93% of the total 
lower Puyallup River sediment 
load originates from MORA 

• Between 83-98% of the total 
Nisqually River sediment load 
into Alder Lake originates from 
MORA 

Czuba et al. (2012b) 



Carbon Glacier (July 2011) 



June 2011 Nisqually rock avalanche Image  courtesy Peter VIZY 



Photo: Rocky Crandell, USGS 

Glaciers carry sediment 



Debris-Flow Activity from Mount Rainier 
 51 known debris flows from recently de-glaciated regions of 

Mount Rainier 
 Historical debris-flow record incomplete 
 Debris flows transport sediment  

From Copeland (2009) 



looding along Nisqually River at Longmire, Mount Rainier National Park, November 2006 
hoto courtesy National Park Service 



Sediment Delivery from Mount Rainier 
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Photo: Austin Post, USGS, 1964 

Typical elevation 



Slope of the White River 

Czuba et al. (2012b) 



Sedimentation in Puget Lowland Rivers 
1984 - 2009 

Filling with sediment... 

(…particularly, large rocks) 

From Czuba et al. (2010) 



Photo: Inter-County River Improvement Commission 



Fish and the ESA 

Gravel removal laws updated in Washington 
State in 1994 (WAC 220-110-140) 



Levees in the news… 



Key Take-Aways So Far 
• Mount Rainier rivers carry ~1 million tonnes/yr, 

a sediment surplus 
• Heavy loads from Mount Rainier will continue 
• Challenges for flood-risk management 

 

Photo: Steve Sumioka,  
USGS, 2010 
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