TOXIC WOOD

By Hannah O’Grady 

and Kaitlyn Dulong

What is pressure treated wood?

Pressure treated wood is lumber that  is treated with three chemicals: chromium, arsenic, and copper.  Lumber is pressure treated by loading it into a horizontal cylinder. The cylinder door is sealed, and a liquid preservative solution (CCA) is pumped in under high pressure, forcing the preservative into the wood. At the end of the process, the leftover treatment solution is pumped back to a storage tank for reuse. This treatment process makes the wood toxic to fungi, termites and other wood-destroying agents, making the wood much less subject to deterioration.

Pressure Treated Wood

Why is it a problem?

There are some good points about pressure treated or CCA wood:

· Pressure treated lumber uses low grade wood that would not normally be usable; and

· because the chemicals in the wood do not allow fungi and termites to attack this wood, CCA wood has a very long life of use.  Pressure treated wood saves cutting down trees.  

So why is it a problem?  The problem lies with the two chemicals used to treat the wood: arsenic and chromium.  Both of these chemicals are known human carcinogens (cause cancer in humans).  And both of these chemicals do not stay in the wood.  Over time they leach (or leak) out.  And because  all wood treaters do not dry the wood properly, some lumber leaks more arsenic and chromium than others; but people buying the wood have no way of knowing.  

Why is arsenic dangerous?

Arsenic is considered to be a “non-threshold toxicant” 

And what this means is that arsenic is poisonous at any level. 

http://www.ec.gc.ca/substances/ese/eng/psap/PSL1_reports/arsenic.pdf
Studies have linked long-term (greater than 365 days) exposure to arsenic in drinking water to cancer of the bladder, lungs, skin, kidney, nasal passages, liver, and prostate. Non-cancer effects of ingesting arsenic include effects on the heart and lungs, a weakening of the ability to fight infections, harm to the nervous system, and hormonal effects (e.g., diabetes).

EPA 815-F-00-015 January 2001 Drinking Water Standards for Arsenic.

http://www.epa.gov/safewater/ars/ars_rule_factsheet.html 

According to the Connecticut Agricultural Experiment Station, a small block of CCA wood measuring 2x2x5 inches (about the size of a brick) contains a lethal human dose of arsenic.

Children are exposed to arsenic, by playing on wooden playground and park equipment made from preservative-treated wood containing arsenic.  Construction workers may be exposed to arsenic from the cutting and handling of CCA wood. 

Problem:

Our play structure at Cathedral School, on the primary side, is made entirely of pressure treated wood.  How safe is it for kids to play on?

How much arsenic leaches out of pressure treated wood?  Can the amount of arsenic that leaches out be reduced with the application of a sealant? Which sealant works best at reducing arsenic leachate?

Hypothesis:

We think that more arsenic will leach out of untreated wood than treated wood.  We think Thompson’s Water Seal will work best at reducing arsenic leachate.

Materials:

1 2X6” plank of pressure treated (CCA) wood cut in two even halves

3 exterior coatings: Thompson’s Water Seal, Pittsburgh Paints Sun Proof 100% Acrylic, and Glidden Ultra Deck and Siding Exterior Stain (alkyd) Brown.

3 unused paint brushes

latex gloves to protect your hands when handling CCA wood

Wet towlettes

Sealable plastic bags with labels

Permanent marker

Method:

1. Put on latex gloves to handle wood.

2. Using a permanent marker, divide the planks into four equal sections.  Label each section: A, B, C, D.

3. Label 5 sealable plastic bags A,B,C,D,and E. 

4. With an unused brush paint “B” with Thompson’s water seal.  Let dry.

5. Repeat step number 4 using acrylic Paint for “C” and oil stain for “D”.

6. Allow coatings to dry overnight. 

7. Using a clean, unused wet towlette, and with gloves on, wipe the towlette along the entire surface of “A”.

8. Place the towlette immediately in the plastic bag labeled “A”.

9. Repeat step number 7 and 8 for sections B,C, and D, placing the towlettes in their appropriately labeled bags.

10. Remove latex gloves and wash hands.  

11. Take another clean, unused towlette and put it in bag “E”.  This will be a control sample.

12. Freeze samples until they can be sent to a certified laboratory for analysis.

13. Chart and graph results.

Observations:

Tissue swipe samples from sections of  wood “A”, “B”, and “D” showed tiny particles of wood splinters embedded in the towlette.  There were fewer splinters from “C” section, the section coated with acrylic.  Sections “A”, “B”, and “D” felt rough and coarse when swiping, but “C” (acrylic) felt comparatively smooth.  

In September 2001, Cathedral School’s play structure was coated with Thompson’s Water Seal due to concerns about arsenic leaching from CCA wood.  Out of interest, we decided to do a swipe test on Cathedral’s structure to see if coating the wood had any effect on the amount of arsenic coming from the wood 6 months later.  Cathedral’s sample, labeled ‘E’ showed similar amounts of arsenic (26 µg) in comparison to our test wood (27 µg).

Conclusions:

Our results show that acrylic paint works the best at preventing arsenic from leaching out of C.C.A wood.  The acrylic coating left the least amount of arsenic after swiping with a towelette.

An oil wood coating reduces arsenic leaching by 60%.  Our results show that it is second best in reducing arsenic leachate. 

The coating which allowed the most arsenic to escape was Thompson’s Water Seal.  More than five times the amount of arsenic leached from our wood sample than from the acrylic coated sample; therefore our hypothesis was wrong.

We found that:

Acrylic reduced the amount of arsenic leachate by approximately 90%;

Oil reduced the amount of arsenic by approximately 80%; and

Thompson’s Water Seal reduced the amount of arsenic leachate by approximately 60%.

It would seem that the acrylic coating works the best at reducing arsenic; however, other studies have suggested that in some cases, "film-forming" or nonpenetrating stains  such as latex semitransparent, latex opaque, and oil-based opaque stains, on outdoor surfaces such as decks and fences might peel or flake under heavy wear and traffic.  This should be considered when purchasing a coating for high traffic areas such as wood decks and play structures.

From our observations, and despite concerns about flaking and peeling paint, we think that for coating pressure treated wood in general, an acrylic coating is the best alternative.  The acrylic coating left the smoothest finish and the least amount of splinters when rubbing a towelette over it, and it released the least amount of arsenic.  The worst wood coating for pressure treated wood according to our results is Thompson’s Water Seal because it allowed the most amount of arsenic to escape.

For future testing, we would like to try different coatings such as linseed oil, and marine spar varnish and try testing under different conditions such as wet wood vs dry.

Results

Wood treatment
Laboratory Analysis
Towelette Observations


Arsenic µg/ 19.7cm2
Wood splinters
Wood specks
Colour

A: untreated
68
6
2
Slight discolouration

B: Thompson’s
27
2
>18
Medium dark brown stain

C: acrylic
5
2
3
Little discolouration, some blue staining (marker?)

D: oil
11
2
>10
Dark brown staining, blue speck(?)

E: Cathedral (Thompson’s)
26
1
None visible
Slight discolouration

F: clean towelette
<1
-
-
-
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Getting a swipe sample from the hand railing, Cathedral School play structure.
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One 2X6 inch pressure treated plank was cut in two and then using a marker, divided into four sections.
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One coat of sealant was applied to each section using a clean brush for each sealant.
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We folded a clean towlette over two fingers and wiped the complete surface of Section A using four strokes.
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We brought our samples to Caduceon Laboratories in Ottawa to be analyzed for arsenic.

Precautions to take when playing on or handling pressure treated wood:
· Do not use CCA-treated wood or wood products in construction projects where children can come in direct contact with the material. 

· For construction projects expected to result in direct contact with children, or food of any kind including raised vegetable garden beds, the EPA recommends alternative materials such as recycled plastic, steel, concrete, or untreated wood. Untreated wood such as redwood or cedar has natural pesticide qualities, making chemical treatments unnecessary. 

· Do not demolish CCA-treated wood structures with remaining useful life; rather, seal them with a non-slippery sealant such as an oil-based stain, 

then re-seal every two years. 

· Do not dispose of CCA-treated wood in unlined landfill sites.  Also, CCA-treated wood should not be used as mulch, compost, or wood chip fuel. 

· Do inspect playgrounds, including school settings, municipal parks, or religious institutions for CCA-treated wood. If there is CCA-treated wood in the playground, it should be sealed as above, then re-sealed every two years. 

CCA products so maintained should not pose a risk to children. Remember that CCA-treated products can be identified by the green color of the wood itself. 

Adapted from an advisory issued by The State of New Hampshire Department of Health and Human Services
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