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150 years of Intensive Forestry Practices

• Railroad Logging
• Limited Scope
• Selective

• Truck Logging
• Increasing Watershed Access

• Stream Protection Rules
• Forest Practice Act (1974)
• TFW (1987)
• Forest and Fish Agreement (2000)



Complementary Historic Practices



“Just as automobiles need smooth roads to operate on, fish need clean unobstructed 
rivers”. - 1953 WDF Stream Clearance Unit Annual Report



Stream Cleaning Era Continues into 1980’s

Nooksack River   Deming 1971



Widespread Impacts on Olympic 
Peninsula…and Beyond

• Geomorphic Response
• Reduced roughness
• Increased velocity
• Increased scour
• Channel downcuts
• Conversion to plane bed 
• Reduced floodplain connectivity

• Salmon Habitat Impacts
• Loss of spawning gravel
• Reduction in pools
• Reduced cover
• Reduced summer flow

• Increased stream temperature
• Loss of off-channel areas



Channel Response to Wood Loss

Little River, Elwha River Tributary



These Practices Have Largely Ceased and….



Literature Suggests Wood Recovery 

Beechie, T.J., Pess, G., Kennard, P., Bilby, R.E. and Bolton, S., 
2000. Modeling recovery rates and pathways for woody debris 
recruitment in northwestern Washington streams. North 
American Journal of Fisheries Management, 20(2), pp.436-452.

Beechie, T.J. and Sibley, T.H., 1997. Relationships between 
channel characteristics, woody debris, and fish habitat in 
northwestern Washington streams. Transactions of the 
American Fisheries Society, 126(2), pp.217-229.



Widespread Impacts on Olympic Peninsula 
and Beyond

Upper Chehalis Cedar Creek



“The Role of Large Organic Debris in Juvenile 
Salmonid Rearing Habitat in Small Streams” 

• State, Private, Federal (USFS) 
ownerships

• Multiple Watersheds
• Pysht
• Hoko
• Sol Duc
• Dickey
• Hoh
• Clearwater
• Queets



The Role of Large Organic Debris in Juvenile Salmonid 
Rearing Habitat in Small Streams 

• Glenn Grette (1983)
• UW School of Fisheries

• 28 third order streams 

• Low gradient streams (0.5-2.0%)

• 4 Riparian Treatment Groups
• Unlogged
• Old, Middle and Young Second Growth

• Conclusions
• Old growth derived wood 

accounted for the majority of 
pieces at all sites.

• Old growth sites had highest piece 
counts (59.9/100 m) and volumes 
(78.1 m3/100 m).

• Second growth recruitment not 
significant until 50-60 years after 
logging.

• Recruitment of second growth is 
insufficient to offset the loss of old 
growth.



Changes in the Quantity and Characteristics of Large Woody 
Debris in Streams of the Olympic Peninsula (1982-1993)

• McHenry et al. (1998)

• Found and resurveyed all 28 sites
• 11 years after original survey

• 6 of 7 Old growth sites logged 
since last survey

• Remaining site Impacted

• Conclusions
• Number of pieces identical 

between years (~50/100m)
• Volume of old-growth declined by 

26% (51.7 to 38.2 m3/100m) 
• Old growth sites that were logged 

had 58% reduction in wood 
volume

• Volume of second-growth 
increased by 67% (3.6 to 10.9 
m3/100m) 

• Riparian Age 11-72 years
• Indication of Recovery?



Initial Logging of Old Growth is Catastrophic
5.6% loss/year



Sites Resurveyed in 2008

• McHenry et al. (In Preparation)
• 27 of 28 sites relocated
• 25 years after original survey
• GPS located

Shuwah Creek, Sol Duc Watershed



25 Year Results
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Summary 25 Year Results

Snahapish River, Clearwater Watershed



Size and Species Matter

1993
2008

No Appreciable Wood Recovery from second 
growth forests up to 86 years old



Desired Future Condition



How do we get There?

Fox, M. and Bolton, S.. 2007. A regional and geomorphic reference for quantities and volumes of instream 
wood in unmanaged forested basins of Washington State. North American Journal of Fisheries Management, 
27(1), pp.342-359.



Two of Original OP Wood Have Had Wood 
Restoration

Ellis Creek 2010 Upper Hoko 2014



Challenge is to Increase Spatial Scale

Yakama Nation Wood Fiesta - 2018
7 Yakima Tributaries
24 miles
4,900 logs (6,000,000 lbs)
$75 K/mile



Long term Solutions May Require Thinking 
Outside of Box

“Rackinsphere”
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