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NOTICE

This report is an internal Forintek Canada Corp. ("Forintek") document, for 
release only by permission of Forintek. This distribution does not constitute 
publication. The report is not to be copied for, or circulated to, persons or 
parties other than those agreed to by 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 necessarily constitute or imply 
its endorsement by Forintek or any of its members.



SUMMARY

In order to develop long term performance data on the ability of pressure 
treated wood currently being produced in Canada to resist termite attack, a 
test plot has been established at Kincardine, Ontario in an area of known 
termite activity. This particular location, where termites were first reported 
in 1954, was selected after an extensive evaluation of potential test sites in 
southwestern Ontario.

Material for evaluation in the test plot was either supplied directly by the 
wood treating industry or purchased at local lumber retailers. This material 
consisted of incised and non-incised commodities, i.e., 2"x4" (50x150 mm), 
2"x6M (50x150 mm), 4"x4" (100x100 mm) and 6"x6" (150x150 mm), of four species 
(red pine, jack pine, lodgepole pine, eastern spruce) treated with either 
copper chrome arsenate (CCA-C) or ammoniacal copper arsenate (ACA) preserva
tives to the requirements of the CSA 080 Wood Preservation standard. Some 
additional PWF grade pressure treated plywood and a number of untreated 
controls were also installed. Treatment penetration and assay retention 
determinations were carried out on all test material prior to installation in 
the test plot.

After one year in service, almost half of the untreated controls showed signs 
of attack, indicating extensive termite foraging activity in the test plot 
area. While most of the pressure treated material was rated as sound, there 
were several individual pieces that showed superficial signs of termite 
attack. However, all of this particular material was known to be very poorly 
treated. In a separate test at the site, commercial copper naphthenate field 
cut preservative was found to be very effective in protecting untreated wood 
surfaces from termite attack.

It is recommended that the next complete inspection of test material be 
carried out in September 1990.
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1.0 OBJECTIVES

The primary objective of the field testing program is to develop long-term 
performance data on preservatives and treated wood products in order to 
support revision and modification of existing wood preservation codes and 
standards and to develop data for future standards. Under the termite testing 
initiative of this program, the specific objective is to establish and 
maintain a field test plot in an area of known termite activity in south
western Ontario in order to develop long-term performance data on the termite 
resistance of treated wood commodities produced in Canada.

2.0 INTRODUCTION

The Eastern subterranean termite, Reticulitermes flavipes (Kollar), is 
probably the most widespread and destructive termite species in North America, 
and is the only species to gain a significant foothold in Canada. The range 
of Reticulitermes flavipes is at present limited to southwestern Ontario, 
where the initial infestation was reported as early as 1929 in Point Pelee 
National Park. Since that time, a number of other communities, including 
Windsor, Kincardine, Oxley and Guelph in southwestern Ontario have reported 
some degree of infestation (Kirby, 1963). Metropolitan Toronto, where termite 
activity was first reported in 1938 in the vicinity of the waterfront, has 
become the site of a major urban infestation. From the initial infested area, 
the termites have gradually spread through much of the southeast part of city, 
with isolated occurrences also being reported in the north and west sections 
(McLaughlin, 1983).

As the termite infestation in Ontario spreads, property losses resulting from 
termite attack continue to grow. In Toronto alone, termite related losses 
typically approach $1.3 million annually (McLaughlin, 1983). These estimated 
losses do not take into account additional probable losses resulting from 
depreciated real estate values in areas of heavy termite infestation. In 
order to reduce these losses, the City of Toronto initiated a termite control 
program in 1965 that provided grants to homeowners to cover costs associated 
with the application of appropriate termite control measures. These measures 
included the chemical treatment of soil around homes as well as the 
elimination of wood/soil contact.

Both the Ontario Building Code and the National Building Code of Canada allow 
the use of wood in areas of known termite infestation for wood/soil contact 
applications such as porch supports, below grade window frames and wood steps 
provided that such wood is pressure treated with chemicals toxic to termites 
and treated according to procedures outlined in the CSA 080 Wood Preservation 
standard. However, there is currently some reluctance on the part of various 
municipal officials, particularly in the Metropolitan Toronto area, to accept 
pressure treated wood as an acceptable means of eliminating wood/soil contact. 
The expressed concerns relate to the cutting of treated wood on the 
construction site and possible failure to protect cut ends against termite 
attack with an acceptable field cut preservative as well as to inadequate 
treatment penetrations which could lead to termite attack and premature 
failure of the wood in service. The Buildings and Inspection Department of
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the city of Toronto has in fact stated that "use of pressure treated wood is 
probably not an effective safeguard against termites", thus implying that it 
did not recommend it for use in the city's termite control program, at least 
until their concerns relating to its use could be resolved (McLaughlin, 1983).

In an attempt to resolve these expressed concerns and ensure the continued 
growth of markets for treated wood products in the termite infested areas of 
southern Ontario, it is necessary to demonstrate to building officials that 
wood properly treated to the requirements of the CSA 080 standard can provide 
effective termite resistance. Initial efforts to locate and evaluate a 
suitable test plot area where the required performance data can be generated 
have been previously reported by Doyle (1986, 1987). This report summarizes 
the actual establishment of the test plot in Kincardine and the results of the 
first year's evaluation of test material.

3.0 STAFF

Edward Doyle

Barry Spicer

Research Chemist
Project Leader
Wood Bio-innovâtions Dept.

Technologist
Wood Bio-innovations Dept.

Kevin Mannion Technologist
Wood Bio-innovations Dept.

4.0 MATERIALS AND METHOD

Most of the material for installation in the test plot was provided by various 
wood treating plants in Canada following a request to the Technical Advisory 
Committee of the Canadian Institute of Treated Wood. This material consisted 
of various commodities, i.e., 2"x4" (50x100 mm), 2"x6" (50x150 mm), 4"x4” 
(100x100 mm), 6"x6" (150x150 mm), of four species (jack pine, red pine, 
lodgepole pine and white spruce) treated with either copper chrome arsenate 
(CCA-C) or ammoniacal copper arsenate (ACA) preservatives to the requirements 
of the CSA 080.2 standard (Preservative Treatment of Lumber, Timber, Bridge 
Ties and Mine Ties by Pressure Processes) for ground contact applications. 
Incised as well as non-incised lumber was included. Samples of hem fir 
plywood treated with CCA-C to the requirements of the CSA 080.15 standard 
(Preservative Treatment of Wood for Building Foundation Systems, Basements and 
Craw] Spaces by Pressure Processes) and one lot of hemlock (2x6) treated with 
an experimental ammoniacal copper/quaternary ammonium compound (ACQ) 
preservative were also included in the installation. Finally, in addition to 
the material provided by the industry specifically for this purpose, 
additional pieces of CCA-C treated lumber (2"x4", 2"x6", 4"x4", 6"x6") were 
purchased at local lumber retailers to represent material that is currently 
available to the homeowner. This particular material could have been treated 
to either an above ground (4.0 kg/nr ) or ground contact (6.4 kg/m3) specifica
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tion. Also, since species identification was not carried out on every 
individual piece of this material, species was simply reported as SPF. These 
particular pieces are referred to in the report as the random selections. A 
complete list of all the material installed in given in Table 1.
Test specimens measuring 3.0 feet (.91 m) in length were cut from each piece 
of treated lumber for actual installation in the test plot. The remaining 
length of lumber was then cut to provide both a 1.0 foot (30.S cm) assay 
section and a 4.0 foot (1.22 m) end-matched piece for installation in the 
Petawawa field test plot at some future date. Cores were removed from the 
assay section for treatment penetration and assay retention determinations. 
Treatment penetrations were measured directly after first splitting the cores 
longitudinally and spraying with chrome azurol solution to stain the treated 
zones. For determination of assay retention, assay zones specified in the CSA 
080.2 standard were cut from each core, combined for each lot and then ground 
to 40 mesh in a Wiley mill. The resulting powders were then analyzed for 
copper, chromium and arsenic by energy dispersive X-ray spectrometry. Results 
were reported on an oxide basis.
The cut end of each piece of lumber intended for installation in the test 
plots was given a double brush coating of commercial copper naphthenate field 
cut preservative and each piece was identified with an appropriate lot and 
sample number. The lumber was installed in the termite plot in an upright 
position approximately 18" (450 mm) into the soil, using a spacing of 24"
(600 mm) between rows and approximately 18" (450 mm) between samples, as shown 
in Figure 1.
Half of the pieces in each lot were planted with the pressure treated ends 
down while the remaining samples were placed with the cut ends down.
Untreated controls consisted of red pine, jack pine and white spruce (2"x3", 
2"x4"). All samples were installed using a randomized pattern throughout the 
test plot area. Row and position of each piece of test material was recorded 
and subsequently entered into Forintek Canada Corp.’s field test data base. 
Immediately adjacent to some of the test material, small pieces of untreated 
red pine sapwood (1.5" x 8.0" x 0.25") were inserted as another means of 
monitoring termite activity in the plot area. In addition to the above 
commodities, several additional samples were installed in the test plot area 
in order to evaluate the effectiveness of commercial copper naphthenate field 
cut preservative in a separate experiment. This material consisted of bundles 
of red pine sapwood stakes measuring 3/4" x 3/4" x 10" (18x18x250 mm) 
containing both untreated and copper naphthenate dip treated stakes.
Test material was rated after one year in service by visual examination for 
signs of termite attack. Each sample was carefully removed from the ground, 
examined and then assigned a grading using a scale of 0-4 as recommended by 
the International Union of Forestry Research Organizations (IUFRO). Ratings 
are reported using the American Wood Preservers Association (AWPA) recommended 
scale of 0-10 (AWPA Standard M7-83: Standard Method of Evaluating Wood 
Preservatives by Field Tests with Stakes) in order to permit direct comparison 
with other North American test data. An explanation of the rating systems is 
given in Table 2 below.
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FIGURE 1: View of test plot showing spacing of test material
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TABLE 1

Material Installed in Kincardine Termite Test Plot

Lot Ho. Commodi ty 
Description1

2Specles No. of Pieces 
in Test

Avg. Assay 
Retention, 
kg/m3

Avg. Treatment 
Penetration, bid 

(std. deviation)

UNTREATED CONTROLS

4245 Plywood 5/8"x6'" HemFir 6

4254 2 x 4 RP 16

4255 2 x 3 JP 20

4280 2 x 4 SPF 6

4307 2 x 4 RP 10

2 x 4 SPF 10

2 x 3 SPF 10 *

CCA-C TREATED LUMBER

4256 2x4, non-incised SPF 6 0.9 2.3 (2.31)

4257 2x4, non-incised SPF 6 1.8 3.7 (2.89)

4258 2x4, non-incised SPF 6 5.9 11.3 (4.16)

4259 2x6, non-incised SPF 4 4.4 7.0 (7.07)

4260 2x6, non-incised SPF 4 0.9 2.0 (0.0)

4261 2x6, non-incised SPF 4 1.1 3.5 (0.71)

4262 4x4, non-incised SPF 4 1.5 8.5 (0.71)

4263 4x4, non-incised SPF 6 0.5 1.0 (0.0)

4264 4x4, non-incised SPF 6 6.1 9.7 (4.93)

4265 6x6, non-incised SPF 4 5.9 4.0 (0.0)

4266 6x6, non-incised SPF 4 - -

4274 2x6, non-incised SPF 10 0.9 (1.79)
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Lot No. 2Commodity Species 
Description^

No. of Pieces 
in Test

Avg. Assay 
Retention, 

kg/m3

Avg. Treatment 
Penetration, mm 
(std. deviation)

4275 2x4, non-incised LPP 10 1.7 3.0 (2.92)

4276 2x6, non-incised LPP 10 5.4 7.0 (6.93)

4277 4x4, non-incised LPP 10 1.8 3.4 (3.91)

4278 4x4, incised 6mm LPP 10 5.9 10.0 (4.74)

4279 4x4, incised 13mm LPP 10 4.7 10.0 (1.87)

4283 6x6, incised JP 10 6.8 8.8 (4.18)

4284 2x6, fine tooth JP 
incised

10 3.6 7.7 (4.60)

4285 2x6, non-incised JP 10 4.2 4.7 (4.99)

4286 2x4, non- irvcised JP 10 4.8 7.4 (5.17)

4287 6.6, incised RP 10 9.7 14.8 (1.99)

4288 2x4, fine tooth RP 
incised

10 3.5 6.3 (5.33)

4289 4x4, fine tooth RP 
incised

10 10.0 13.5 (4.53)

4290 4x4, non-incised RP 10 10.1 13.3 (3.89)

4291 4x4, incised RP 10 10.8 14.2 (3.33)

4292 2x4, non-incised RP 10 2.9 6.8 (6.8)

4293 2x4, non-incised S 10 1.8 2.6 (2.67)

4294 2x6, non-incised S 10 1.2 2.9 (4.28)

4295 4x4, non-incised S 10 1.9 2.0 (1.49)

4296 4x4, incised 6mm S 10 2.7 1.3 (0.95)

4297 4x4, incised 13mm S 10 2.8 1.7 (1.34)

4298 6x6, incised 13mm S 10 4.8 3.6 (0.89)

ACA TREATED LUMBER

4267 2x4, non-incised RP 10 10.2 15.0 (2.24)

4268 2x4, non-incised JP 10 3.4 6.8 (4.55)
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Lot No. Conned ity
Description^

Avg. Treatment 
Penetration, rrm 
(std. deviation)

Species No. of Pieces Avg. Assay
in Test Retention,

kg/m3

4269 2x6, non-incised RP 10 4.2 8.2 (5.36)
4270 2x6, non-incised JP 10 3.2 5.2 (2.28)
4272 4x4, non-i nc i sed RP 10 6.2 8.2 (5.26)
4273 4x4, non-incised JP 10 3.1 7.0 (5.24)

ACO TREATED LUMBER

4271 2x6, non-incised Hemlock 10 1.5 7.4 (5.27)

CCA-C TREATED PLYUOOO

4246-48 5/8"X6" Hemfir 12 8.4-9.9

Nominal size (inches)

^ Species: RP-red pine; JP-jack pine; SPF-spruce pine fir; LPP-lodgepole pine; S-eastern spruce

NOTES: Lot numbers 4256-4266 were selected randomly from local lumber retailers; all remaining treated
material was provided by the wood treating industry specifically for use in the test ptot.

Lot number 4274 was treated to an above ground specification (4.0 kg/m3)

Table 2
Termite Attack Grading Systems

IUFRO Rating AWPA Rating Description

0
1
2
3
4

10
9
7
4
0

Sound
Trace of attack 
Moderate attack 
Heavy attack 
Failure by termite 

attack

Although no attempt was made to rate the material for deterioration caused by 
fungi, the presence of such deterioration was noted in the records when 
encountered. All ratings were subsequently entered into Forintek's 
computerized field test data base.
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5.0 RESULTS AND DISCUSSION

5.1 ESTABLISHMENT OF TEST PLOT

A high level of termite activity at the proposed test site was confirmed by a 
bait-stake technique used to evaluate the area in the summer of 1987. The 
results of this evaluation have been previously reported by Doyle (1988). 
Historically, termite activity at Kincardine was reported as early as 1954, 
when specimens were collected from beneath a rubbish pile adjacent to the 
railway tracks (Urquhart, 1954). The extent of the infestation in Kincardine 
was carefully mapped in 1968. The results of this investigation, as reported 
by Gray (1969), showed that the infestation was confined to an area south of 
the Penetangore River, which runs through the center of the town. The termite 
distribution map resulting from this study is shown in Figure 2 and the 
location of the area selected for the test plot is also shown. The actual 
site is situated in a fenced area occupied by an M.O.E. water chlorination 
plant. Permission to use this area as a test plot was granted to Forintek 
Canada Corp. by Kincardine town council in 1987.

An examination of data in Table 1 reveals, based on the results of the in- 
house analyses, a very wide range of treatment penetrations and assay 
retentions in the test material. In fact, only about 20% of the industry 
supplied and none of the random selections of CCA-C and ACA treated lumber 
actually met the assay specification for ground contact use (6.4 kg/m ). In 
terms of the above ground use specification (4.0 kg/nr), the rate of 
compliance rises to 50% for the industry supplied material and 36% for the 
random selections. It should be noted, however, that the test material 
includes non-incised lumber as well as species such as spruce, which is 
generally accepted as being very difficult to treat. Also, since the sampling 
procedure followed for the assay determinations did not comply exactly to 
procedures defined in CSA 080.2 for sampling treated lumber in terms of 
numbers of samples, then it cannot be concluded that any of the test lots 
actually failed to meet the requirements of the standard on the basis of assay 
retention. Nevertheless, the low assay values in many cases should be cause 
of some concern, and will obviously become an important factor in terms of the 
long term performance of this material. Because of the wide range of 
treatment penetrations and assay retentions available in the test material, it 
is expected that the test plot will provide excellent data to define the 
relationship between treatment quality and subsequent field performance 
against termites and the effect which operations such as incising can have on 
this relationship.

The initial batch of test material (lot numbers 4245-4280) was installed in 
August 1988, filling all available space within the compound area.
Examination of untreated controls after three months confirmed the high level 
of activity observed earlier, with over 40% of this material showing varying 
degrees of attack. In order to accommodate the remaining test material, a 
request was made to Kincardine town council to increase the size of the plot 
by extending the original fencing. The request was granted and the remaining 
test material (lot numbers 4283-4307) was installed in May 1989.
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FIGURE 2:

T E R M IT E  D IS T R IB U T IO N  1 9 68 -1 96 9  
K IN C A R D IN E , C A N A D A

Map showing termite distribution in Kincardine (1968-69) as 
reported by Gray (1969). Positive units indicate that 
termites were present on bait stakes while negative units 
indicate that no termites were observed. Location of 
present test plot is shown in relation to the 1969 survey 
units.
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5.2 RESULTS OF FIRST INSPECTION OF TEST MATERIAL

The first complete inspection of the test material was carried out in 
September 1989. At this time, the original group of test material (lot 
numbers 4245-4280) had been in service for approximately one year while the 
second group (lot numbers 4283-4307) had only been in service for four months. 
Average AWPA ratings for untreated controls installed in 1988 are shown in 
Table 3 below.

Table 3
Performance of Untreated Controls after 1.0 Year

in Service

Lot No. Commodity Species Average AWPA

4245 (Plywood) Hemfir 9.5
4254 2" x 4" Red Pine 6.9
4255 2” x 3” Jack Pine 8.6
4280 2" x 4" SPF 6.5

There was generally a moderate level of termite attack on the solid wood 
controls and this appeared to be fairly uniform throughout the test plot area, 
indicating extensive foraging activities. Figure 3 shows heavy termite attack 
on a typical red pine control after one year in service (sample #4254-6). 
Termite attack on the plywood controls was confined to only one piece, thus 
accounting for the higher average rating for this material. For the red pine 
and SPF controls installed in May 1989, only a very low level of termite 
attack was observed. This result was not unexpected, since fairly extensive 
backfilling and grading was required to level the new plot area and all 
termite foraging activity in the area would have been temporarily disrupted. 
Treated material was generally performing well after the first year in service 
and average AWPA ratings of 10.0 were recorded in most cases. There were, 
however, several SPF samples where initial signs of termite attack were 
observed. In one of these cases, termites appeared to have actually 
penetrated the outer treated zone. This particular sample from lot no. 4263 
was very poorly treated and had an average assay retention of only 0.5 kg/m3 
and average treatment penetration of 1.0 mm. It further appears that termite 
entry occurred in an area where surface defects may have facilitated such 
entry. The remainder of the samples did not show actual penetration by 
termites, but rather signs of superficial surface feeding, as shown in Figure 
4. These particular samples included non-incised material from test lots 4257 
(1.8 kg/m ), 4263 (0.5 kg/m3) and 4274 (0.9 kg/m3). The latter lot was 
different from the rest of the installed test material in that it was the only 
lot which was known to have been treated specifically to an above-ground 
specification.

Copper naphthenate field cut preservative is performing well after up to one 
year in service. No signs of termite attack were observed on the cut ends of 
samples protected by the copper naphthenate and in contact with the soil. In 
the separate experiment involving stakes dip treated with copper naphthenate 
preservative, results have also been good. In all four test bundles examined, 
extensive termite attack was observed on all untreated stakes while those 
stakes treated with the field cut preservative appeared to be completely
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FIGURE 3: Untreated red pine control showing heavy termite attack
after 1 year in service
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FIGURE 5: Test bundle showing heavy termite infestation of untreated
control stakes, especially on lower left hand side. Copper 
naphthenate dip treated stake in middle is free of attack 
after 1 year in service
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sound, as shown in Figure 5. Although testing is continuing, these initial 
results show that the oil-based copper naphthenate field cut preservative is 
very effective against termite attack, possibly because of the animal 
repellant characteristics of naphthenates.

The testing of preservative treated material at the Kincardine test site is 
expected to continue for at least a five year period, with the next inspection 
scheduled for September 1990. In a separate initiative, Dr. J.K. Grace of the 
University of Toronto has been studying termite foraging patterns in the same 
area. Results of this work have not yet been published, but are expected to 
further define termite activity at the test plot site (Grace, 1989).

6.0 CONCLUSIONS

The first Canadian test plot set up to generate efficacy data on the 
performance of CCA-C and ACA treated wood to attack by Reticulitermes flavipes 
(Kollar) has been established at Kincardine, Ontario. Treated wood 
commodities either supplied by the wood treating industry directly or 
purchased at local lumber retailers were installed in the test plot and rated 
for performance after one year in service. The test material was found to 
represent a wide range of preservative penetrations and assay retention 
values. Levels of attack on untreated controls confirmed a fairly high level 
of termite activity throughout the plot area. All treated material was 
performing well, although there was evidence of a superficial level of attack 
on some of the more poorly treated test material, with one piece actually 
showing penetration by termites past the treated shell. This preliminary 
finding might indicate that inadequately treated lumber may be subject to 
termite attack. Test results also show that commercial copper naphthenate 
field cut preservative is performing well in providing protection to untreated 
stakes and cut ends of pressure treated lumber.

7.0 RECOMMENDATIONS

Exposure testing of all material at the Kincardine termite plot should 
continue into its second year, with another complete inspection of test 
material scheduled for September 1990. Additional test material should be 
installed as necessary to support the on-going program of work in field 
testing.
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