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PROJECT OBJECTIVES

• Hydrothermal treat selected native wood species to 
determine suitability for exterior use

• These species are;
1. Western Hemlock
2. Douglas Fir
3. Red Alder
4. Blue-stained 

Ponderosa pine
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TIMBER HARVESTED IN WASHINGTON STATE

• Nearly 70% of the timber harvested in 
Washington State comes from privately 
owned forests (WFPA, 2023).

• About 60% of these can be classified as 
being managed by “industrial private forest 
landowners” (WFPA, 2023)

• The other 40% consists of small family 
tree farmers and private individuals 
(WFPA, 2023). (WFPA, 2023)



CURRENT PRACTICE

The prevailing option available for exterior woodwork is 
Hem fir and Southern yellow pine

These wood products are pressure treated with Alkaline 
Copper Quaternary (ACQ); Chemical modification

Hydrothermal modification is an alternative method of 
modification



WHAT IS HYDROTHERMAL MODIFICATION?

• Thermal modification is a treatment 
that uses heat to alter the chemical 
composition of timber.

• Hydrothermal treatment adds 
steam for more effective heat 
transfer

STEAM



WHAT IS HYDROTHERMAL MODIFICATION?

Result 
•Pros
   Improved stability, reduced water absorption, Increased durability, and 
decay resistance.

•Cons
   Strength? Cost? 



BACK TO OUR WORK…

• The focus of the study was the process of sourcing, treating, and testing the Red alder. 

 SPECIES PROGRESS

 Red Alder Modified & Analyzed



•Northwest Hardwoods in 
centralia donated Red Alder 
for the Research Work.



• Coded and cut the wood 
in preparation

 



• One set was modified (Kiln in 
Montana) the other is the 
control



WSU CONDUCTED STATIC 
TESTS ON OUR WOOD







RESULTS
Specimen 

no.
Average 

Width (in)
Average 

Depth (in)
Density 
(lb.ft-3)

Modulus 
of Rupture 

(psi)

Apparent 
Modulus of 
Elasticity 

(psi)

Max. 
Load 
(lbf)

MC SG

CRA 3.375 1.338 31.2 7,930 1,426,000 1,777 15.6% 0.49
TMRA 3.330 1.320 28.6 4,880 1,448,000 1,049.7 11.8% 0.47
Change 0.046 0.018 2.623 3050.000 -22000.000 727.383 0.038 0.016

% change 1.35% 1.35% 8.40% 38.46% -1.54% 40.93% 24.27% 3.36%



1.35% 38.46% 1.54%









CONCLUSIONS AND RECOMMENDATIONS

• Clear wood use is essential to optimize mechanical performance. 

• Availability, not cost is the limiting factor for further testing and 
potential adoption






