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SUMMARY 

Two tests of field-cut preservatives were set up at the request of the Canadian Standards Association 
Technical Committee on Wood Preservation. Short lengths were cut fi-om permanent wood 
foundation grade lumber, hem-fir in the west and jack pine in the east. The cut ends were coated 
with a range of field-cut preservatives. The samples were then laid horizontally, half buried in soil, 
at separate western and eastern test sites. Not all preservatives were tested at both sites. After six 
years exposure, chromated copper arsenate (CCA) was the only preservative performing well on 
both wood species. 

In B.C. on hem-fir, CCA- and copper naphthenate-coated samples were completely sound and minor 
attack was recorded on test pieces treated with ammoniacal copper arsenate, acid copper chromate 
and creosote. Zinc naphthenate and pentachlorophenol (PCP) had not performed well with about 
60% of ends decayed in samples end-coated with these preservatives. The controls had 86% of the 
untreated cut ends decayed. 

In Ontario on jack pine, CCA-coated samples had 7% of ends decayed compared to 70% in the 
untreated controls. Zinc naphthenate-, copper naphthenate- and creosote-coated samples had 23, 30 
and 37% decayed, respectively. As in B.C., PCP performed poorly with 57% of ends decayed. The 
reasons behind the different relative performance of zinc naphthenate, copper naphthenate and 
creosote in the two field tests have not been elucidated. 
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Table 1 Performance of field-cut preservatives in British Columbia and Ontario after six years 
exposure. 



To assess, in a field test, the performance of field-cut preservatives applied to the cut ends of CCA-
treated lumber. 

2.0 INTRODUCTION 

The performance of preservative-treated wood is based on maintaining an mtegral shell of wood 
penetrated by preservative surrounding the untreated core (Morris 1989). When treated wood is 
cross-cut this treated shell is compromised, and remedial action must be taken. The A W P A standard 
M4-91 (American Wood Preservers' Association 1993), referenced in the Canadian standards 
(Canadian Standards Association, CSA 1989), specifies creosote, copper naphthenate, ammoniacal 
copper arsenate (ACA), ammoniacal copper zinc arsenate (AC21A), chromated copper arsenate 
(CCA) types A, B and C, fluor-chrome-arsenic-phenol (FCAP), acid copper chromate (ACC) and 
borates as field-cut preservatives. The CSA (1989) commodity standard 080.15 specifies the use of 
two applications of copper naphthenate in field treatment of permanent wood foundation (PWF) 
lumber. 

This study was initiated by Forintek Canada Corp. in 1987, at the request of the CSA 080 technical 
committee, to investigate the performance of the field-cut preservatives then listed in the standards 
and in use in Canada at that time. A C Z A , C C A types B and C, FCAP and borates were therefore 
excluded from the test. Parallel tests were set up in British Columbia and Ontario. 

3.0 STAFF 

Wood Preservation Scientist 
Composites and Treated Wood Products 
Western Laboratory, Vancouver, B.C. 

Wood Preservation Technologist 
Composites and Treated Wood Products 
Western Laboratory, Vancouver, B.C. 

formerly Wood Preservation Chemist 
Bio-Innovations Department 
Eastern Laboratory, Ottawa, Ontario 

4.0 METHOD 

4.1 British Columbia 

PWF-stamped hem-fir 2 x 6 lumber, incised and CCA-treated, was provided by B.C. Qean Wood 
Preservers, Surrey, B.C. Twenty-five boards with a treated zone of at least 10 mm and some 
untreated wood in the core were selected. Nine test specimens per board, 250 mm in length, were 
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cut. The cut ends of each of the replicates were brush-coated with two applications of one of the 
following preservatives: 

1. Zinc naphthenate containing 2% zinc 
2. Copper naphthenate containing 2 % copper 
3. Creosote 
4. Pentachlorophenol (5%) in P9 oil 
5. Chromated copper arsenate - Type C (5%) 
6. Acid copper chromate (5%) 
7. Ammoniacal copper arsenate (3%) 
8. Untreated controls 

A set of samples was aliso treated with copper naphthenate containing 2% copper using a 3 minute 
dip. 

The test pieces were numbered with the treatment number and board number, to allow any effects 
peculiar to the source boards to be tracked. The samples were installed in the Westham Island, B.C. 
test site. They were laid lengthwise in 75 mm-deep trenches so that each end was half-exposed to 
the soil and the other half to the air. 

4.2 Ontario 

In the parallel study, PWF-stamped jack pine samples were installed at the Petawawa test site. 
Fifteen boards were used and as in the Vancouver test one specimen per board was brushed with 
two coats of one of the following preservatives: 

1. Zinc naphthenate containing 2% zinc 
2. Copper naphthenate containing 2 % copper 
3. Creosote 
4. Pentachlorophenol (5%) in P9 oil 
5. Chromated copper arsenate - Type C (5%) 
6. Untreated controls 

The specimens at both test sites were examined annually. Each piece was removed from the ground, 
brushed free of adhering soil, and each end was assigned a rating according to the l U F R O rating 
system (Becker, 1972) of 0 (sound) to 4 (failure). An average rating was calculated for each 
preservative based on the 50 individual ratings in B.C. and 30 ratings in Ontario. 

5.0 RESULTS AND DISCUSSION 

5.1 British Columbia 

The pattern of decay after six years was similar to that reported after four years exposure (Morris 
and Doyle, 1992). In those treatments where decay was found previously, it had progressed 
significantly in the intervening two years. The treatments with little or no decay after four years were 
still in good condition after six years. The amount of decay in the controls illustrated the importance 
of applying a field-cut preservative. Eighty-six percent of the untreated ends had some decay (a 



Samples treated with copper naphthenate, whether applied by dip or brush, were completely free 
from decay. The same was true of specunens brush-treated with CCA. A few pieces treated with 
A C A and A C C contained early decay, both sets having mean ratings of 0.1 and 4% of cut ends with 
decay. Creosoted samples showed a slightly larger percentage of cut ends with decay (Table 1). 

PCP in P9 oil and zinc naphthenate performed poorly. After six years, 58% of cut-ends treated with 
PCP, and 60% of those treated with zinc naphthenate were decayed. This compared with 86% of 
cut-ends decayed when no field-cut preservative had been applied. 

The most effective end-cut preservatives tested in this study were C C A and copper naphthenate. 
Unfortunately, C C A is no longer registered for field application in Canada. Copper naphthenate has 
Umited consumer acceptability because of its noticeable colouring of the wood. Zinc naphthenate 
has been commonly used in brown-coloured and pale green end-cut preservatives designed to match 
commercially treated wood. However its poor performance in ground contact in this test supports its 
exclusion from the CSA PWF standard as a recommended field-cut preservative. 

5.2 Ontario 

As in B.C., the pattern of decay observed after sfac years was similar to that after four years, although 
decay generally had not advanced as rapidly. For example, the mean rating for untreated controls 
had progressed from 1.6 after four years to 1.7 after sfac years. (This compared to 0.5 after four 
years and 2.1 after sfac years in B.C.) This may indicate that the earlier Ontario ratings were overly 
harsh. 

Of the five preservatives in test in Ontario, CCA-C provided the best protection to the cut-ends, with 
a mean rating of 0.1 and 7% of ends with decay after sfac years. These numbers were unchanged 
from the four-year inspection results. 

Creosote, copper naphthenate and zinc naphthenate all showed moderate levels of decay with mean 
ratings around 0.6 or 0.7 and 23 - 37% of ends with decay. This was somewhat surprising since 
copper naphthenate has generally been found to be more effective than zinc naphthenate in ground 
contact (Gutzmer 1991). PCP in P9 oil did not perform well, with 57% of ends showing decay. 

53 Comparison of The Two Test Sites 

Generally the controls, the CCA-C treated and the pentachlorophenol treated samples showed 
similar performance at the two sites. However, major differences between the sites were seen in the 
performance of creosote, copper napthenate and zinc napthenate. 

After six years, 37% of cut-ends brushed with creosote showed decay in Ontario compared with 8% 
in the B.C. test. The more surprising difference has been the performance of copper naphthenate. 
In the B.C. test, no cut-ends had any decay after six years, while in Ontario 30% showed signs of 
decay after only four years, with a mean rating of 0.5 (Morris and Doyle 1992). After sfac years, 
copper napthenate m Ontario still had 30% of ends showing decay but the mean rating had 
increased to 0.6. As with the untreated controls, decay apparently did not advance substantially in 
two years. The comparison for zinc naphthenate was the opposite of that for copper naphthenate. 



Possible reasons for these differences include the use of different wood species, different sources of 
field cut preservatives, and the different soils, microflora and chmate of the two test sites. 

6.0 CONCLUSIONS 

In B.C. copper naphthenate and C C A have provided 100% protection to cut-ends of CCA-treated 
wood during six years of ground contact. Minor decay has appeared in test pieces treated with ACC, 
A C A , and creosote. Zinc naphthenate and PCP have proven unsuitable for the end-cut protection of 
CCA-treated wood in ground contact applications. 

In Ontario CCA-C has performed the best, followed by zinc naphthenate, copper naphthenate, and 
creosote. PCP was the least effective. 

The reasons behind the different relative performance of zinc naphthenate, copper naphthenate and 
creosote in the two field tests have not been elucidated. 
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TABLE 1 

PERFORMANCE OF FIELD-CUT PRESERVATIVES IN BRITISH COLUMBIA 
AND ONTARIO AFTER SIX YEARS EXPOSURE 

Preservative British Columbia Ontario Preservative 

mean 
rating 

% of ends 
with dex*,ay 

mean 
rating 

% of ends 
with decay 

control 2.1 86 1.7 70 

CCA-C 0.0 0 0.1 7 

A C A 0.1 4 n/a n/a 

A C C 0.1 4 n/a n/a 

creosote 0.1 8 0.7 37 

pentachlorophenol 1.3 58 1.1 57 

zinc naphthenate 1.5 60 0.6 23 

copper naphthenate 0.0 0 0.6 30 

copper naphthenate 
(dip) 

0.0 0 n/a n/a 


