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By Dallin Brooks 

Recently, I had 
a conversation 
with a forester 

about why we use 
wood preservatives.  
The forester’s claim 
was, “We don’t need 
you to be sustainable.” 
It is not the first time I have run into a 
bias against using chemicals in wood, 
but it was the first time defending it be-
fore a member of the forest industry who 
is assumed to be a friendly audience. It 
was surprising to hear a comment about 
sustainability that seemingly didn’t ap-
preciate the longevity of wood in service.  

Just as forest operations and forest 
management has evolved in response 
to advances in technology and societal 
needs, the applications used to extend 
the use of wood have evolved as well. 

Why preservatives?
Wood is the backbone of our energy, 

transportation and agriculture industries. 
Utilities transmit power across America 
on wires held up by wood crossarms on 
150 million preserved wood utility poles. 
Consequently, the highest valued trees 
in the forest are those that can be turned 
into utility poles. Our rail system is built 
on more than 300 million preserved 
wood ties, while wood guardrail posts 
provide safety for drivers on thousands of 

miles of roads. 
Preserved wood fence posts, from 

small diameter roundwood, are used 
to keep 180 million cows, sheep and 
pigs in the fields where they belong. 
Wood trellises keep 16 billion pounds 
of grapes and 11 billion pounds of 
apples off the ground. Also, there are 
some 300 million pounds of other ber-
ries and fruit grown with preserved 
wood stakes and trellis systems.  

Exposure to the natural elements 
takes its toll on the wood. According 
to the USDA Forest Product Labora-
tory: “Replacement of decayed wood 
resulting from moisture damage to 
homes is responsible for an estimated 
10 percent of the annual timber cut 
in the United States.” (https://www.
fpl.fs.fed.us/research/units/4723.
php) That is why the sill plate, a piece 
of preserved wood, is the first board 
installed on every home. Replacement 
of other infrastructure, such as utility 
poles and railways, is close to four 
percent per year in North America. 

There are naturally durable tree 
species, such as redwood, cedar and 
tropical hardwoods, that can with-
stand exposure to moisture, insect 
damage, fungal rot, and ultraviolet deg-
radation. However, it’s not sustainable to 
use these species in our infrastructure. 
Cedar and redwood grow in a limited 
geographical area, with a supply far be-
low the potential demand, making them 
more expensive than non-durable wood. 

Tropical hardwoods are limited by the 
rate of replacement, and they are being 
cut down faster than they can grow, 
raising concerns for global deforestation. 
Consequently, there is a need to preserve 
non-durable wood exposed to the ele-
ments to ensure sustainable forests and a 
safe infrastructure.

The current state of preservatives
Extending the use of wood through 

preservatives has a long history. Histor-
ical records show efforts in extending 
the life of wood in place dating back to 
ancient Greece and Rome. Commercial 
pressure treating began in the mid-1800s, 
at first to protect timbers in sailing ships 
and later to support new technologies, 
such as telegraph and electrical wires. 
The first standards for pressure treating 

wood were published in 1904. Over the 
next century, the treating process and 
preservatives evolved into an indus-
try producing billions of board feet of 
preservative-treated lumber, timbers, 
plywood, pilings, and utility poles.

Creosote, a derivative of coal tar, was 
the original preservative used for wood 
treating. Over the past century, other 
chemicals have been used in protecting 
wood. Since these chemicals protect the 
wood against decay, fungi and insects, 
they are considered as pesticides. That 
term has prompted concerns about 
whether these chemicals pose a hazard 
where these treated products are used.

The intent of pesticides is to target 
organisms that would attack a biological 
material, in this case the wood. Unlike 
other pesticides, which are often broad-
cast over wide areas, wood preservatives 
provide passive protection. They serve as 
a barrier when a target organism attacks 
the wood in an attempt to deteriorate it; 
wood preservatives aren’t designed to 
actively seek out those agents of deteri-
oration.

Extending the Sustainability of Wood
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Turning wood into preserved wood involves 
placing the wood into a cylinder, which is called 
a retort. The retort is vacuum sealed to remove 
the air, and the preservation solution is then 
pumped in. Continuous pressure forces the 
preservation into the wood. How long this step 
takes depends upon the wood species, the 
preservation solution being used, and the forest 
product being treated.
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While preservatives passively prevent 
these target organisms from eating the 
wood, they are not necessarily toxic in 
nature to humans and the environment. 
Each preservative used today is regu-
lated and selected based on analysis of 
risks and impacts vs. benefits for safety 
and sustainability. The U.S. Environ-
mental Protection Agency (EPA) regu-
larly reviews these preservatives for any 
potential impact on the environment or 
human health.

It is true that in the past, the treating 
industry operated under a “more is bet-
ter” philosophy to protect the wood, par-
ticularly for infrastructure applications 
where replacement could be difficult and 
costly. However, the industry has learned 
over time how to place a proper amount 
of preservative in the wood to protect 
it while lowering the amount of excess 
preservative that could move into the 
environment. 

We’ve also discovered other natural 
elements and compounds that effectively 
protect the wood when integrated into 
the wood fiber. Today, copper is the most 
common ingredient used in preserva-
tives, particularly for wood products used 
in residential applications. Wood treated 
with copper-based preservatives is readi-
ly available in retail locations throughout 
North America and is found in framing 
lumber, decking, and fencing. 

The protection offered by copper is 
enhanced with complimentary biocides 
that are also used to protect against cop-
per-tolerant fungi. These copper-based 
preservatives are classified as water-
borne, since they are mixed with water 
so they can be inserted into the  wood 
through pressure. In addition to sawn 
lumber products, waterborne preser-
vatives are used in treating utility poles, 
bridge timbers, and other infrastructure 
products.  

Given the harsh conditions and de-
mands, wood used for infrastructure is 
often treated with oil-type preservatives, 
where bio-diesel and other oil-based 
carriers are used to move the preserva-
tive into the wood. Organic preservatives 
such as creosote are used in these appli-
cations, most notably rail ties. 

Future of wood preserving
Although we have these tried-and-

true preservatives in our toolkit, we 
continue to mount ongoing research to 

find new methods and preservatives to 
protected wood in service from deterio-
ration. There are several drivers of this: 
societal attitudes toward preservatives, 
new methods for extracting chemicals 
that can be turned into preservatives, 
cheaper manufacturing, and increased 
regulations. 

This work is being done domestically 
and internationally with countries from 
the US, EU, and Japan at the forefront. At 
the recent International Research Group 
on Wood Protection conference, topics 
included using alcohol, vinegar, citric 
acid, copper naphthalene, DCOI, fluo-
ride, boron, glycol, heat and nanopar-
ticles to protect wood. While many of 
these are effective preservatives, they 
may not yet be commercially viable or 
readily available for all applications.  

Sustainability and wood in service
When discussing sustainability, we 

should not be constrained by defining it 
in terms of planting more trees after we 
harvest. Like most things in life, defining 
sustainability is much more complicated 
than that. We have proven abilities to 
extend the natural life of wood used in 
construction and infrastructure from a 
few years to decades. 

Extending the service life of these 
products enhances the natural renew-
ability of wood products. It can moderate 
the demand for such products, providing 
more time for the forest resource to grow 
and mature into a source for future prod-

ucts. Given current forestry practices, 
preservative-treated wood products can 
remain in place for many decades, and 
at the end of its service life, a new tree 
can be grown to become a replacement 
product.    

In fact, in many cases, this wood is re-
moved from service not because of dete-
rioration but because societal and design 
tastes have changed, and the structure is 
considered obsolete. Too often, we make 
non-sustainable choices in replacing 
serviceable wood rather than finding 
creative ways to utilize it in meeting the 
changing needs of today.

The preserved wood story is a good 
story and we in the forest products 
industry need to help tell that story to 
benefit all within our industry. Wood has 
many incredible advantages for use as a 
construction material and we’re finding 
even more reasons to use it, including 
renewability, climate change and carbon 
sequestration. The fact that, through 
preservative treating, we can make wood 
last for decades in demanding conditions 
should be a part of that sustainability 
story.  WF

Dallin Brooks is the past executive 
director of the Western Wood Preservers 
Institute. An SAF member, he is currently 
the executive director of the National 
Hardwood Lumber Association. He can 
be reached at dallin@nhla.org or (360) 
823-3898. 
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