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SUMMARY

According to the CSA 080.15 Wood Preservation Standard dealing with 
treatment of material for preserved wood foundations(PWF), treated wood that 
is cut or machined in the field must be protected with an application ot 
a commercial field cut preservative, usually 2% copper naphthenate 
solution. In order to determine if present practice in using copper 
naphthenate is an effective means of protecting cut edges of PWF grade 
plywood, a number of CCA-C and ACA treated hem fir plywood stakes were 
prepared and coated with 2% copper naphthenate solution on their cut 
edges according to the standard. These stakes were then installed in 
the Ottawa test plot for durability performance evaluation. An equal 
number of stakes were also installed into the PWF test boxes currently 
undergoing evaluation at the Ottawa laboratory in order to expose the 
stakes to an accelerated decay environment and to establish a correlation 
between the decay hazard in the test boxes and that in a normal test plot.
An initial inspection of the test stakes has indicated that untreated 
control stakes installed in some test boxes had failed after only four 
months of service, indicating a significant increase in the decay hazard 
in the test box environment. Stakes will continue to be rated for 
performance on a period of years. The durability performance data 
generated will provide the information necessary to determine if 
commercial 2% copper naphthenate solution is providing an adequate 
level of protection to treated PWF grade plywood. Results will be 
reported to appropriate CSA committees.
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1.0 OBJECTIVES

The primary objective of this project is to develop the necessary 
durability performance data that will be used to assess the effective
ness of commercial 2% copper naphthenate solution as a field cut 
preservative for PWF grade plywood.

Specific objectives defined for 1985-86 were:

1. To prepare test stakes utilizing CCA-C and ACA treated 
hem fir plywood.

2. To install the treated stakes in both the Ottawa test 
plot and into the PWF boxes currently undergoing test
ing at the Ottawa laboratory.

2.0 INTRODUCTION

When wood is pressure treated with various preservative solutions, a 
" shell" or protective zone of preservative chemical is forced into 
the wood, providing a barrier against fungal attack. The amount of 
preservative required in this zone to provide an adequate level of 
protection has been established from years of extensive field testing, 
and the proper treatment penetration and assay retention values are 
specified in the CSA 080 Wood Preservation Standard. However, when 
treated lumber is cut or machined in the field following treatment, 
an area of untreated wood in the core is often exposed to a decay 
hazard. The current standard provides for this situation by specifying 
in Section 080.1 (Preservative Treatment of All Timber Products by 
Pressure Processes) that all cut ends be treated in accordance with 
AWPA Standard M4 (Care of Preservative Treated Wood Products). Thus, 
all cut ends are to be " brushed, sprayed, dipped, soaked or coated" 
with copper naphthenate solution having a copper metal content of at 
least 2%. The use of this field cut preservative has been found through 
field testing to give an adequate level of protection in normal service 
to all cut ends of pressure treated lumber and roundwood.

1^®3tment of plywood and dimensional lumber intended for use in the 
construction of preserved wood foundations is covered under section 
CSA 080.15 (Preservative Treatment of Wood for Building Foundation systems, 
Basements and Crawl Spaces by Pressure Processes) and because of the over- 
all structural importance of PWF in home construction, a higher level of 
preservative protection is specified. Thus in addition to an assay retention 
requirement of 9.6 kg/m3, the standard requires that all outer plies of ply
wood are completely penetrated and 90% of the total number of plies in 
sample borings are completely penetrated. It further specifies " no 
boring shall contain fewer than three completely penetrated plies" . 
Obviously, since the presence of some untreated or incompletely treated
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inner plies is allowed by the standard, field cutting of the treated 
material can often expose these under-treated plies to a decay hazard, 
as is the case with dimensional lumber. However, because of more stringent 
performance requirements placed on PWF material, a double application of 
field cut preservative is specified by the above standard to protect 
these cut edges. In a normal situation, when inner plies are well treated 
this level of protection is probably adequate. However, in those cases 
where untreated inner plies are present, or where there is intermittent 
penetration of the inner plies (zebra-effect), there is concern as to 
whether or not a double application of field cut preservative will provide 

. an acceptable level of protection for PWF grade material. It is therefore 
important to generate performance data on the long term durability of 
treated cut plywood protected with the amount of field cut preservative 
currently recommended by CSA 080.15 in order to ensure the overall integrity 
and long term performance of preserved wood foundations.

This study was undertaken to generate the necessary field performance 
data. if the data generated indicates that current practice is providing 
an inadequate level of protection to cut edges, then additional Studies 
will be required to develop a more suitable level of protection.

Name

Edward E. Doyle

Barry Spicer 

Raymond Dubois
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4.0 METHOD

t * * ? 1 °5 32° stakes (5 cm x 50 cm) were cut from each of a series of
at tw^retmiH s^eets representing two treatment types (CCA-C and ACA) at two retention levels. The first retention level represented that
retentio T  ^  °8°'15 ^  ^  plywood (9*6 *g/m3 ) while the lowerretention level represented one half of the specified level (4.8 kg/m3).
All panels were treated in-house using a full cell treating cycle except
l e l e l ^ Ï H a t t ^ T  ^  preservative at the 9.6 kg/m3 retention
in  ilvwSd LÎÏÏ Ï * r?re purchased directly from a treating company. All plywood panels used m  this project had been treated and/or purchased 
previously to construct a number of test boxes for the 1984-85 project

urabiiity Evaluation of PWF Plywood" (Doyle 1985). Stakes were cut from 
material remaining from this project. Treating parameters and assay retention
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data for the plywood panels has thus been reported previously* The assay 
values, however, are retabulated later in this report.
Thus, a total of eighty stakes representing each treatment type and level were thus
available for durability testing. Half of the stakes (40) in each group
were then given two brush coatings of commercial 2% copper naphthenate
field cut preservative (Copper II) on the cut edges according to the
procedure recommended in CSA standards 080.15 and CAN3-S406-M83 (Construction
of Preserved Wood Foundations) while remaining stakes in each group were not
treated with the field cut preservative.

Each group of forty stakes, representing a specific type of treatment (CCA 
or ACA) at a specific treatment level (4.8 or 9.6 kg/m3) with or without field 
cut preservative were identified with a lot number and then divided equally for 
installation into both the Ottawa stake test plot and into the soil contained 
in the PWF test boxes currently undergoing evaluation at the Ottawa laboratory. 
These test boxes, maintained indoors at 20-25°C and with a constant soil moisture 
content of 35-45%, represent conditions highly favorable for optimum fungal 
growth. The twenty stakes from each group or lot installed in the test boxes 
were distributed evenly between ten boxes. The boxes contained a soil mixture 
of sandy loam and most contained additional wood destroying fungi that had been 
introduced into the soil through insertion of innoculated stakes at the plywood/ 
s°il interface. These additional fungi included Poria placenta, Poria incrassata, 
Coniophora puteana and a mixture of soft rot fungi. Table 1 shows the box 
number in which the stakes were installed, as well the type of added fungi 
present in the box. Two untreated hem fir plywood control stakes were also 
installed along with the treated stakes in both the test plot as well as into 
each test box.

Rating procedures described in AWPA M7-83 (Standard Méthod of Evaluating 
Wood Preservatives by Field Tests with Stakes) will be used to rate the 
performance of the stakes and the effectiveness of the field cut preserva
tive over a period of years. However, instead of using the AWPA rating 
scale, the one proposed by the International Union of Forestry Research 
Organizations (IUFRO) will be used. This rating system is defined as
follows :

Assessment of Stake Condition 
No attack
Suspicion of decay or superficial 
decay
Moderate decay
Severe decay but stake still sound 
Failure due to decay

Stake Rating 
0

4

2
3

1
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Table 1. Test Boxes and Associated Fungi used for Stake Evaluation

Number Type of Fungi Added
1 None
3 Poria placenta (WFPL 120F)*
4 Poria incrassata (WFPL 118D)
5 Coniophora puteana (WFPL 9G)
6 Soft rot mixture **
7 None
8 Poria placenta
9 Poria incrassata

10 Coniophora puteana
11 Soft rot mixture

* Fungi identification number used by Forintek Canada Corp.
** Soft rot mixture contains Phoma herbarum (WFPL 331C) and 

Phialophora Fastigiata (WFPL 234B)

5.0 RESULTS AND DISCUSSION
Assay retention data for the test stakes are given in Table 2. All in-house 
treatments had assay retentions close to or exceeding the target values of 4.8 
and 9.6 kg/m3. However, the commercially produced CCA-C treated panels had an 
average assay retention of 16.32 kg/m3, considerably higher than the 9.6 kg/m3 
retention level specified in CSA 080.15 for PWF grade plywood. Staining of 
cut edges of the stakes by chrome azurol indicator showed that for 
ACA treated panels, outer as well as inner plies were fully penetrated. 
However, in the case of the CCA-C treated panels, inner plies often 
showed intermittent penetration (zebra-effect penetration) or complete 
absence of preservative, especially for those panels treated to the 
lower retention level of 4.8 kg/m3.

Stakes installed in the test boxes should be exposed to a higher decay 
hazard than duplicate stakes installed in the Ottawa test plot because of 
the more favorable temperature and moisture conditions present in the 
boxes. These conditions should promote active growth of fungi already 
naturally present in the soil as well as those added by means of 
innoculated stakes. Durability performance of the stake treatments and 
the effectiveness of the field cut preservative in providing added 
protection to the cut edges, especially for those stakes showing poor 
treatment penetration of inner plies, should thus be obtained in a 
shorter time frame than would normally be required by a standard field 
test exposure. In addition to accelerating the exposure test period, the
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Table 2. Assay Retention Data for Test Stakes

Lot Number* Treatment Type Assay Retention(kg/m3)t Field cut
and (Standard Deviation) Treatment Applied

4212 CCA-C 16.32 (0.93) Yes
4213 ACA 4.48 (0.46) Yes
4214 CCA-C 4.64 (0.17) Y es
4215 ACA 12.48 (0.80) Yes
4216 CCA-C 16.32 No
4217 ACA 4.48 No
4218 CCA-C 4.48 No
4219 ACA 12.48 No
4220 Untreated Control _ _

* Lot number is used to identify test stakes in field test records.

+ Average value of assay retention for five plywood sheets from which 
test stakes were cut.

exposure of the stakes within the test boxes will allow a measure of 
comparison to be made between the decay hazard within the test box 
environment and those conditions existing in the outdoor plot. This 
information will be very useful for the on-going plywood durability 
project (Doyle 1985) for extrapolation purposes.

An initial assessment of stake performance in the test boxes was carried 
out after approximately 4 months exposure. All treated stakes appeared 
sound. Untreated controls showed evidence of varying amounts of decay, 
depending on which boxes the stakes were installed in. Results are 
summarized in Table 3. The presence of the fungi Poria incrassata in 
test boxes 4 and 9 resulted in complete failure of 3 out of 4 control 
stakes. The fungi Coniophora puteana present in test boxes 5 and 10 
appeared to present the next highest level of decay hazard, with 3 of 
4 control stakes showing a moderate level of decay. It is expected that 
these preliminary results represent a substantial increase in the decay 
activity in the test boxes relative to that present in the Ottawa test 
plot. However, the magnitude of the increase will not be known until 
stakes in the Ottawa plot are rated in the summer of 1986.

6.0 CONCLUSIONS AND RECOMMENDATIONS

The field testing of CCA and ACA treated hemfir plywood stakes treated with 2% 
copper naphthenate field cut preservative should provide the necessary 
performance data to determine if current practice of applying a double

5



Table 3. Performance Ratings for Untreated Control Stakes after 
4 Months Exposure in Test Boxes

Box No.* Performance Rating
Control #1 Control #2

1 0 0
3 0 1
4 2 4
5 1 2
6 1 0
7 1 1
8 0 0
9 4 4

10 2 2
11 0 0

* See Table 1 for fungi type present in test box

coating of the preservative to PWF grade plywood provides an acceptable 
degree of protection for the cut edges. The exposure of matched stakes 
in the Ottawa test plot and the PWF test boxes currently in service at 
the Eastern Laboratory will provide information on the relative rates of 
decay between the two environments. This data will be useful in the 
current project " Durability Evaluation of PWF Plywood" also being 
conducted at the Eastern Laboratory.
It is recommended that the assessment of the durability performance of 
the treated plywood stakes protected with copper naphthenate field cut 
preservative in the Ottawa plot as well as in test boxes be continued. 
Stakes in the Ottawa test plot should be examined on an annual basis, 
while corresponding material in the test boxes should be examined every 
four months. All pertinent test data should be presented to appropriate 
standards organizations.
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