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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. 
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Abstract   
 
 
In southwestern BC, CCA-treated wood is being increasingly used for balcony support posts.  However, 
these are not required to meet CSA standards.  After only 4.5 years in service there were signs of decay in 
105 mm square CCA-treated posts removed from one Vancouver condominium complex.  Three of these 
posts with particularly low preservative retention and penetration were severely decayed.  Four more were 
slightly damaged by decay.  Overall, the posts would not have met the penetration and retention 
requirements in CSA standards and were put into a critical application in a high hazard environment in 
contact with untreated wood.  The size and the preservative retention suggest that this was material 
treated for the Japanese market that failed to meet the penetration or grading requirements of the JAS 
standard and was therefore sold locally. There is a wealth of evidence to show that material meeting CSA 
standards can meet or exceed service life expectations.  However, confidence in the performance of 
treated wood can easily be damaged by the poor performance of substandard material. Unfortunately, 
there is currently no requirement for treated wood used in buildings to have third-party assurance of 
standards conformance. 
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1 Objective 
 
To determine the cause of premature decay in CCA-treated balcony support posts after 4.5 years in 
service. 
 

2 Introduction 
 
The leaky condominium problem in southwestern British Columbia is not only resulting in rotting 
framing and sheathing, but also affecting more exposed wood components such as exterior trim, balcony 
railings and support posts.  This has resulted in an increased use of pressure-treated wood in repair and in 
new construction.  Situations where treated wood should be specified in the National Building Code of 
Canada are currently under review.  These primarily concern safety of the structure, and balcony support 
posts are one of the examples.  The opportunity to evaluate the performance of chromated copper arsenate 
(CCA)–treated balcony support posts arose during the reconstruction of a condominium complex in 
Vancouver, BC.  Poor design and construction had resulted in water ingress into the balcony structures 
and severe decay to the untreated wood used for the majority of the balcony components.  During 
reconstruction of the balconies the treated support posts were removed and discarded. 
 

3 Staff 
 
P.I. Morris  Group Leader 
 
S.M. McFarling  Wood Preservation Process Technologist 
 
K. Binnie  Wood Protection Technologist 
 

4 Materials and Methods 
 

4.1 Source and Identification 
 
Sixteen hem-fir chromated copper arsenate (CCA)-treated 105 mm square, 2.5 m posts were obtained 
from a condominium complex in Vancouver, BC.  The posts had been in service as structural columns 
supporting balconies for 4.5 years.  Treated wood was not specified by the designer, but was installed by 
the contractor.  The posts were originally installed as in Figure 1: 
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Figure 1: Original Installation of Treated 105 mm P
 
The untreated SPF framing and the bottom portion of th
(OSB) sheathing, Tyvek HomewrapTM and a painted med
portion of the CCA-treated post above the flashing was 
spruce fascia boards.  As a result of water ingress, funga
stage on the untreated SPF framing and contact the trea
building. 
 
The posts were removed from service and shipped to Forin
taken from each post for microscopic identification of woo
to be western hemlock (Tsuga heterophylla Raf. Sarg.) 
[Dougl.] Forbes).   
 

4.2 Inspection 
 
The posts were examined visually for evidence of decay 
contact with the untreated SPF framing.  This area was car
locate any softening of the wood surface, which is indicativ
of decay was assigned to each post (Table 1).   
Untreated 
SPF framing
 
 

2 

 

osts (Not to scale) 

e post below the flashing were covered with 
ium-density overlay (MDO) on plywood.  The 
covered on 4 sides by untreated but painted 

l growth was able to progress to an advanced 
ted wood unnoticed by the occupants of the 

tek Canada Corp.  Upon arrival, samples were 
d species.  Eight each of the posts were found 
and eight were amabilis fir (Abies amabilis 

in the area of the post below the flashing in 
efully probed with the point of a blunt knife to 
e of decay.  A numerical rating for the amount 
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Table 1: Explanation of Numerical Decay Ratings 
 
 Assessment of the  Rating  
 depth of decay  
  
 No attack      0 
 
 Suspicion of decay 
 or superficial decay ( < 1mm)      1 
 
 Evident but moderate 
 decay (1-3 mm)      2 
 
 Severe decay but still  
 sound ( > 3 mm)      3 
 
 Failure due to decay      4  
 
Because the posts were 105 mm square it was suspected that these posts were originally manufactured for 
the Japanese market. The posts were therefore graded to JAS structural standards. 
 

4.3 Penetration and Retention Analysis 
 
Two plugs were cut from each post, one from the bottom (exposed to untreated wood) and one from the 
top (not exposed to untreated wood) of each post.  The plugs taken from the top of each post were only 
used to confirm uniformity of the CCA treatment throughout the post, therefore these results will not be 
reported here.  The plugs were cut from an undecayed area of the face where decay was most prevalent. 
Each plug was then sliced to 16 mm in length from the surface of the post. The plugs were then cut 
longitudinally into two halves, half for penetration and half for retention analyses.  The penetration 
sample was sprayed with chrome-azurol S indicator solution (American Wood Preservers’ Association 
1997a).  For analysis, the sample was ground to pass through a 40-mesh screen.  For CCA analysis, 0.4 g 
of each sample was combined with 0.1 g of cellulose and compressed to form a pellet.  These pellets were 
analysed on a Spectrace energy dispersive X-ray spectrometer which had been calibrated for chromium, 
copper and arsenate (American Wood Preservers’ Association 1997b).  The reference specific gravities of 
each species were used to convert results from a weight per weight to the weight per volume unit (kg/m3) 
used to express preservative retention. 
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5 Results and Discussion 

5.1 Inspection Data 
 
After 4.5 years in service, the amabilis fir and western hemlock posts both showed some evidence of 
decay with both species having mean decay ratings of 0.6 (Tables 2 and 3).  Four of the eight hemlock 
and three of the eight amabilis fir would not have passed JAS grading rules (Tables 2 and 3). 
 

Table 2: Decay Ratings, Chemical Analysis and JAS Grading Results – Amabilis Fir 

Sample # Decay 
Rating 

Mycelium 
Present 

Retention 
(kg/m3) 

Penetration1 
(mm) 

JAS 
Grade 

Reason for 
JAS Grade2 

2 2 Yes 1.77 0 #3 EK 
3 0 No 8.56 16 #2 EK 
5 1 Yes 6.12 16 #3 EK 
10 1 Yes 1.26 6 Reject Skip 40% +  EK 
12 0 Yes 4.27 16 #3 SK 
13 0 No 5.24 16 Reject Wane 
14 1 Yes 6.17 16 Reject CK Combination 
16 0 No 1.20 2 Reject Skip 

Mean 0.6  4.32(2.70)3 11(7)3   
1 max. penetration = 16 mm 
2EK = Edge Knot, SK = Shake, CK = Centreline Knot 
3Standard Deviation 
 
 

Table 3: Decay Ratings, Chemical Analysis and JAS Grading Results – Western Hemlock 

Sample # Decay 
Rating 

Mycelium 
Present 

Retention 
(kg/m3) 

Penetration1 
(mm) 

JAS 
Grade 

Reason for 
JAS Grade2 

1 2 Yes 1.02 0 Reject EK 
4 2 Yes 0.84 5 #2 SK 
6 0 Yes 4.72 16 Reject - 
7 0 No 0.54 5 #2 EK 
8 0 No 0.35 3 #3 EK 
9 0 Yes 2.02 5 #2 CK + EK + SK 
11 1 Yes 0.20 0 Reject SK 
15 0 No 2.05 5 #2 Slope of grain + CK 

Mean 0.6  1.47(1.48)3 5(5)3   
1 max. penetration = 16 mm 
2EK = Edge Knot, SK = Shake, CK = Centreline Knot 
3Standard Deviation 
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5.2 Penetration and Retention Data 
 
Borings taken from the amabilis fir posts had a mean penetration of 11 mm, and a mean retention 4.32 
kg/m3 (Table 1).  Only 62.5% of the posts had equal to or greater than 10 mm of penetration. 
 
The western hemlock posts had a mean penetration of 5 mm, and a mean retention of 1.47 kg/m3.  Only 1 
post or 12.5% had equal to or greater than 10 mm of penetration (Table 3). 
 
Note that, as found previously (Morris 1995), the amabilis fir (Pacific silver fir) treated twice as well as 
the western hemlock. 
 

5.3 Compliance with CSA and JAS Standard 
 
In the CSA 080.2 and JAS standard, the penetration requirement for hem-fir is for 80% of the borings to 
have equal or greater than 10 mm penetration.  The CSA retention requirement is 4.0 kg/m3 in a 16 mm 
assay zone for above-ground use. The JAS retention requirement is 3.5 kg/m3 in a 10 mm assay zone (As 
these samples were analysed in a 16 mm assay zone, the mean retention results were multiplied up by 1.6 
to give approximate retentions in a 10 mm assay zone).  The standard requires incising of the lumber for 
both species. 
 
None of the 2 sets of samples met the penetration requirement although the amabilis fir posts came close 
with 62.5% of samples at or over 10 mm. The average incision depth was 3 mm for both species. 
 
The mean analysed retention for the amabilis fir samples met the CSA standard and the calculated mean 
retention (6.91 kg/m3) met the JAS standard.  None of the hemlock samples met either standard. 
 
The overall mean retention by analysis for both the hemlock and amabilis fir posts was 2.90 kg/m3,   
which does not meet the CSA standard.  The calculated overall retention in the JAS assay zone was 4.64 
kg/m3, which did meet the JAS standard. The overall mean penetration was 8 mm with only 37.5% of the 
samples having equal to or greater than 10 mm penetration.  The size and the preservative retentions 
strongly suggest that the material was intended for the Japanese market.  The chemical analysis and 
grading suggest this material failed to meet the JAS penetration or grading requirements and was 
therefore sold domestically. 
 

5.4 Comparison of Inspection and Chemical Analysis data 
 
One amabilis fir sample had a rating of 2 with a retention of 1.77 kg/m3 and a penetration of 0 mm.  Three 
posts had ratings of 1 (superficial decay) with retentions of 6.12, 1.26 and 6.17 kg/m3 and penetrations of 
16, 6 and 16 mm respectively.  The rating of 1 on a post with a retention of 6.17 kg/m3 penetration of 16 
mm was somewhat unexpected after only 4.5 years in above-ground service. This shows that some of 
fungi the posts were exposed to were particularly aggressive and most likely copper tolerant.  Superficial 
decay on CCA-treated wood with penetration and retention normally considered adequate has been noted 
previously but was not found to progress beyond the surface (Ingram and Morris 1998). One amabilis fir 
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post, with a retention of 4.27 kg/m3 and a penetration of 16 mm respectively, had resisted attack by wood-
rotting fungus mycelium.  Three had never been contacted by mycelium.  
 
Two of the hemlock samples had a rating of 2, and these samples had retentions of 1.02 and 0.84 kg/m3 
and penetrations of 0 and 5 mm respectively.  One hemlock sample with a rating of 1 had a retention of 
only 0.20 kg/m3 and a penetration of 0 mm.  Two hemlock posts, with retentions of 4.72 and 2.02 kg/m3 
and penetrations of 16 and 5 mm respectively, had resisted attack by wood-rotting fungus mycelium.  
Three had never been contacted by mycelium.  
 
These posts were likely intended to meet JAS rather than CSA standards.  They were put into a critical 
application in a high hazard environment in contact with untreated wood that served as a source of 
actively growing mycelium. Where preservative penetration and retentions were very low, decay fungi 
caused considerable strength loss in these critical structural members. Specimens with higher penetration 
and retention, still not meeting CSA standards, resisted attack.  There is a wealth of evidence to show that 
material meeting CSA standards can meet or exceed service life expectations (inter alia Morris 1999).  
However, confidence in the performance of treated wood can easily be damaged by the poor performance 
of substandard material. Unfortunately, there is currently no requirement for treated wood used in 
buildings to have third-party assurance of standards conformance. 
 

6 Conclusions 
 
CCA-treated 105 mm squares not in compliance with CSA O80.2 failed to resist decay over a 4.5 year 
service life as balcony support posts. 
 
These posts were probably intended for the Japanese market but failed to meet the penetration or grading 
requirements in the JAS standard and were sold locally. 
 

7 Recommendations 
 
A requirement for confirmation of compliance with CSA standards should be included in references to 
use of treated wood in the National Building Code of Canada. 
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