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Notice 
This report is an internal Forintek Canada Corp. (Forintek) document, for release only to Forintek 
members and supporters. This distribution does not constitute publication. The report is not to be copied 
for, or circulated to, persons or parties other than Forintek members and supporters, except with the prior 
permission of Forintek. Also, this report is not to be cited, in whole or in part, unless prior permission is 
secured from Forintek. 

Neither Forintek, nor its members, nor any other persons acting on its behalf, make any warranty, express 
or implied, or assume any legal responsibility or liability for the completeness of any information, 
apparatus, product or process disclosed, or represent that the use of the disclosed information would not 
infringe upon privately owned rights. Any reference in this report to any specific commercial product, 
process or service by tradename, trademark, manufacturer or otherwise does not constitute or imply its 
endorsement by Forintek or any of its members. 



Summary 

Samples of end-matched preservative-treated dimensional lumber have been exposed in ground contact 
for 10 years at Forintek's two test plots in Ontario. At Kincardine, the site supports a colony of the 
Eastem subterranean termite, Reticulitermes flavipes (Kollar); at Petawawa, there is no termite activity. 
While decay is somewhat more pronounced at Kincardine, the major difference between the sites is due to 
the presence or absence of termite activity. Termites are a much more serious threat than decay for 
treated wood with shallow preservative penetration. 
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1 Objective 
To compare the resistance to decay of preservative-treated dimensional lumber at two locations, one 
infested with termites and one not. 

Forintek Canada Corp. established a termite test site at Kincardine, Ont., in 1988 to determine whether 
wood treated to the C S A O80 standard can provide effective protection in the termite-infested areas of 
southern Ontario. At the time this test was installed, end-matched samples (where available), were also 
placed in test at Forintek's Petawawa, Ont., site, where termites are not present, in an effort to compare 
rates of decay at the two sites. Petawawa is located about 400 km east and slightly north of Kincardine, 
and has a similar climate. The purpose of this study was to provide an indication of the relative severity 
of decay and termite damage in Ontario. 

Previous reports have described the set-up of the test at Kincardine (Doyle 1990) and performance against 
termites (Doyle 1992; Morris and Motani 1997). This report summarizes performance of the material in 
terms of decay and termite activity after 10 years of exposure at Kincardine and Petawawa. 

Material for this study was provided by the Canadian wood treating industry specifically for use in these 
test plots, and was intended to meet the C S A 080.2 ground contact standard (CSA 1997). This standard 
requires preservative retention of 6.4 kg/m^ and penetration of 10 mm. Included in lots of five or 10 
replicates each were 2 x 4, 2 x 6, 4 x 4, and 6 x 6 inch jack pine red pine and lodgepole pine boards and 
posts treated with either chromated copper arsenate (CCA-C) or ammoniacal copper arsenate (ACA). 
One lot of 2 x 6 inch hemlock treated with ammoniacal copper/ quaternary ammonium compound (ACQ) 
was also included. The white spruce and SPF installed at Kincardine were not replicated at Petawawa, 
and results from the Kincardine material are therefore not reported here. 

Each piece of treated lumber was cut into three sections: 3-foot (0.91 m) lengths were installed at 
Kincardine, 4-foot (1.22 m) lengths were installed at Petawawa, and 1-foot (0.3 m) lengths were retained 
for analysis of preservative retention and penetration. The cut ends of pieces intended for installation 
were double brush-coated with a commercial copper naphthenate field-cut preservative, and the boards 
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were planted, half with pressure-treated ends down and half with cut ends down, upright to half their 
length in randomized positions throughout each test plot. Installation took place in late 1988 and early 
1989. 

Beginning in 1995 at Kincardine and 1996 at Petawawa, the samples were visually graded for decay 
caused by fungi, according to the 0 to 4 scale (Table 1) recommended by the International Union of 
Forestry Research Organizations (lUFRO) based on Becker's (1972) standard method, and the ratings 
entered into a computerized database. 

Table 1: Decay rating system 

Stake condition lUFRO rating 

No attack 0 

Suspicion of, or superficial decay (< 1 mm deep) 1 

Evident but moderate decay (1-3 mm deep) 2 

Severe decay but stake still sound (> 3 mm deep) 3 

Failure when flexed 4 

Termite ratings used a similar scale given below. 

Table 2: Termite rating system 

Description lUFRO rating 

Sound 0 

Trace of attack 1 

Moderate attack 2 

Heavy attack 3 

Failure by termite attack 4 



5 Results and Discussion 

5.1 Decay 

After 10 years, all lots at both sites were performing well with respect to decay. Mean ratings of 1.0 or 
less, indicate superficial attack (Table 3). However, there were early indications of more decay at the 
Kincardine site. 

None of the ACA-treated replicates at Petawawa contained decay. In contrast, four of these six lots at 
Kincardine showed superficial damage, with one or two replicates per lot of five rated 1. Similarly, in 
ACQ-treated hemlock, no boards were decayed at Petawawa, while two of five at Kincardine were rated 1 
and one piece was moderately decayed, rated 2. 

Of the 16 C C A - C treatments, only two contained decay at Petawawa. One fine-tooth incised red pine 4 x 
4 was rated 1, and two red pine non-incised 2 x 4s were rated 3. At Kincardine, samples from seven of 
the 16 lots showed a trace to moderate attack. 

These preliminary results indicate that A C A - and CCA-C-treated dimensional lumber may be decaying 
more rapidly at Kincardine than at Petawawa. Any differences in soil type or climate between the two 
locations have not been quantified. However, the lake effect at Kincardine does moderate low winter 
temperatures and increase precipitation. 

Unfortunately, duplicate untreated dimensional lumber from the Kincardine test was not placed at 
Petawawa, precluding a direct comparison of decay in untreated controls. However, it is known that, at 
Petawawa, untreated red pine stakes ( 1 x 2 inch) fail from decay in about 4 years (Ingram and Morris 
1998), and that untreated red pine and jack pine round posts of 4 x 6 inches in diameter last 4 - 6 years 
(Ingram and Morris 1999). These results confirm that high fungal activity is present at Petawawa. 

5.2 Termite Damage 

Termite damage at Kincardine was more severe than decay in 19 of the 23 Tots of treated samples (Table 
3). Differences in the two ratings ranged from 0.4 to 1.4. 

It was concluded in a previous report on the termite test at Kincardine (Morris and Motani 1997) that 
termites can penetrate through a CCA-treated shell if it is only a few millimetres deep. Surface grazing 
could thus create pathways through the treatment, allowing entry of decay fungi. The majority of 
material in this test did not meet the requirements of the C S A O80.2 standard, particularly in terms of 
preservative penetration (Morris and Motani 1997). It may be that treatment sufficient to protect against 
decay under normal circumstances, (i.e., at Petawawa) is susceptible to attack by termites, facilitating 
subsequent attack by wood-rotting fungi. 



Table 3: Performance of dimensional lumber in service at Petawawa and Kincardine test plots 

% Cores with Average lUFRO rating 

Preservative Lot ^ o o d ^ Size ^ ^ ^ 3 ^ P^"" <'̂ '̂ ) petawawa Kincardine 

>5 >10 Decay Decay Termite 

ACA non-incised 4267 RP 2 x 4 10.2 100 100 0.0 0.2 0.4 

ACA non-incised 4268 JP 2 x 4 3.4 60 20 0.0 0.4 0.0 

ACA non-incised 4269 RP 2 x 6 4.2 60 40 0.0 0.4 0.4 

ACA non-incised 4270 JP 2 x 6 3.2 60 0 0.0 0.0 0.6 

ACA non-incised 4272 RP 4 x 4 6.2 80 40 0.0 0:0 0.4 

ACA non-incised 4273 JP 4 x 4 3.1 60 20 0.0 0.4 0.4 

ACQ non-incised 4271 Hem 2 x 6 1.5 80 20 0.0 0.8 0.0 

CCA-C non-incised 4274 LPP** 2 x 6 0.9 20 0 0.0 1.0 1.4 

CCA-C non-incised 4275 LPP 2 x 4 1.7 20 0 0.0 0.0 1.0 

CCA-C non-incised 4276 LPP 2 x 6 5.4 40 40 0.0 0.0 1.0 

CCA-C non-incised 4277 LPP 4 x 4 1.8 20 20 0.0 0.2 1.6 

CCA-C incised 6mm 4278 LPP 4 x 4 5.9 100 40 0.0 0.2 0.6 

CCA-C incised 13 mm 4279 LPP 4 x 4 4.7 100 80 0.0 0.2 0.6 

CCA-C incised 4283 JP 6 x 6 6.8 90 30 0.0 0.1 0.5 

CCA-C incised (FT)* 4284 JP 2 x 6 3.6 60 40 0.0 0.0 0.4 

CCA-C non-incised 4285 JP 2 x 6 4.2 20 20 0.0 0.0 0.4 

CCA-C non-incised 4286 JP 2 x 4 4.8 60 20 0.0 0.0 0.7 

CCA-C incised 4287 RP 6 x 6 9.7 100 100 0.0 0.0 0.8 

CCA-C incised (FT) 4288 RP 2 x 4 3.5 20 10 0.0 0.1 0.9 

CCA-C incised (FT) 4289 RP 4 x 4 10.0 100 80 0.1 0.0 0.7 

CCA-C incised 4291 RP 4 x 4 10.8 100 80 0.0 0.1 0.6 

CCA-C non-incised 4290 RP 4 x 4 10.1 90 90 0.0 0.0 1.0 

CCA-C non-incised 4292 RP 2 x 4 2.9 80 0 0.6 0.0 1.1 

Re^ = Retention; 
pen" = Penetration; 
* (FT) = fine-tooth incisor; 
** LPP lots were composed of five replicates; all other lots treated with CCA-C contained 10 replicates. 



6 Conclusions 
Termites are a more serious threat than decay for treated wood with shallow preservative penetration. 

7 Recommendations 
Material at Kincardine should continue to be rated aimually for decay and termite attack. The 
corresponding lumber at Petawawa should be evaluated for decay in 5 years, at which time another 
comparison between the test sites can be made. 
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