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SUMMARY

Due to the current interest of the preservation industry in the perfor

mance of commodities with an envelope of preservative treatment, most of 

the work in 1988/89 was directed towards evaluation of existing long term 

commodity tests. Thus unincised decking, incised lumber, landscape ties, 

siding, and field cut preservative tests were evaluated.

The unincised CCA-treated decking had remained sound after 7 years in 

test whereas the untreated decking had failed due to decay. With regard 

to the incised lumber in soil contact, it is too early to compare the 

performance of needle incised and conventionally incised lumber.

However, the similar performance of untreated white spruce and lodgepole 

pine heartwood is of current interest to pressure treaters concerned 

about the natural durability of wood species available for treating.

There was no visual evidence of decay in the hemlock and Douglas fir 

mini-ties at the western laboratory or in the red pine and aspen mini

ties at the eastern laboratory after 2 years exposure. There was, 

however, a higher level of microbial activity in poorly penetrated 

Douglas fir mini-ties than in better treated hemlock mini-ties with 

exposed cut ends. End-cut preservative treatment effectively prevented 

this microbial activity.

An experiment set up to assess the effectiveness of various end cut
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preservatives in soil contact has shown early signs of decay of uncoated 

material exposed at Westham Island for 6 months and of uncoated and sane 

end-coated material exposed at Chalk River for 1 year.

Western redcedar siding generally performed better than pine or spruce in 

the early years but deteriorated to a more similar condition after 8-9 

years exposure. The best performance was provided by western redcedar 

siding coated with the EFPL simple natural finish and this performance 

was further enhanced by chromium pretreatment. CCA treated spruce siding 

showed poorer colour uniformity and checking characteristics than 

lodgepole pine but after 8-9 years exposure CCA treated spruce, pine and 

western redcedar had very similar total scores.
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1.0 OBJECTIVES

To develop long term performance data on preservatives and treated wood 

products at field, marine and termite test sites in eastern and western 

Canada.

2.0 INTRODUCTION

Before any changes can be made to existing wood preservation standards, 

either to allow inclusion of new preservatives or treatment processes or 

to modify existing treatment requirements, information must be developed 

which clearly shows the merits of the proposed changes. The generation 

of such field data takes many years, and since Forintek is the principal 

and often sole source of Canadian Field test data, a comprehensive field 

testing program is essential to support the Canadian wood preservation 

industry. In response to this need, Forintek currently maintains test 

facilities at Chalk River and Ottawa (Ontario), and Maple Ridge and 

Westham Island (B.C.) for evaluating in-ground and above-ground perfor

mance of treated wood. Two other sites in B.C. and New Brunswick are 

used to develop performance data in the marine environment. These test 

sites allow preservative treated material to be tested by Forintek under
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widely differing climatic and geographic conditions in combination with

various wood species.

The change in emphasis in Canadian and U.S. wood preservation standards, 

from gauge requirements to actual assay of preservative in commodities, 

raised a need for supporting data to determine whether preservative 

retentions and penetrations previously specified should be retained, 

reduced or increased. Most of the available data, on which revised 

retentions could be based, came from tests with fully penetrated sapwood 

stakes. However, in Canada almost all treated products are made from 

wood species with a high content of non durable, refractory heartwood and 

their performance relies on an envelope of preservative treatment. 

Performance data for creosote, Pentochlorophenol ("PCP"), Chromated 

Copper Arsenate ("CCA") and Ammoniacal Copper Arsenate ("ACA") treated 

commodities such as poles, lumber, fenceposts, timbers, etc. is therefore 

required. Furthermore, the current preservative penetration specifica

tions have come into question at the American Wood Preservation Associa

tion ("AWPA") T2 Committee and the Canadian Standards Association ("CSA" ) 

Technical Committee on Wood Preservation. Thus performance data on 

commodities treated to various depths are also needed.

In a different but related area of preservative testing, a number of 

preservatives are currently approved in the Standards for field applica

tion to cut ends on the basis of their performance when applied by 

pressure treatment. There are little or no data on their protective 

effectiveness when brush applied to the end grain of treated lumber.
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The experiments described in this report address the need for performance

data on commodities and on field cut preservatives.

3.0 STAFF

P.I. Morris Research Scientist Treated Wood Group, Vancouver Lab

E.E. Doyle Research Scientist Treated Wood Group, Ottawa Lab

N.A. Ross Senior Technologist Treated Wood Group, Vancouver Lab

J. Ingram Technologist Treated Wood Group, Vancouver Lab

L. Parker Technologist Treated Wood Group, Vancouver Lab

R. Dubois Technologist Treated Wood Group, Ottawa Lab

B. Spicer Technologist Treated Wood Group, Ottawa Lab

4.0 MATERIALS AND METHODS

4.1 UNINCISED DECKING

4.1.1 Installation of Test Material
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CCA-treated Hem-fir limber [a mixture of western hemlock (Tsuga hetero-

phylla (Raf.) Sarg.) and amabilis fir (Abies amabilis Forbes)] was 

selected from commercially available material. One of the test decks was 

built from unfinished CCA-treated lumber, while the second was built from 

CCA-treated material which received a brush application of an exterior 

grade brown stain to all surfaces. A third deck was constructed from 

untreated hem-fir.

Each panel was constructed of nine full length (1.2 m) and eight half 

length (0.6 m) boards to a total dimension of 1.2 x 1.2 m. The lumber 

was nailed to a sub-frame of pressure-treated lumber, using hot-dipped 

galvanized nails. A 6 mm space was left between adjacent boards on the 

deck, which was supported approximately 25 cm above the ground.

4.1.2 Sampling

The untreated panel and the CCA-treated unstained panel were examined 

after seven years exposure. The untreated panel was visually examined 

and deemed to have failed therefore no detailed examination was done.

Each board of the treated unstained panel was visually examined for 

evidence of decay. A 6 mm diameter core sample was removed to a depth of 

half the board thickness, from each board at positions where decay might 

be expected to occur: these were adjacent to joints and checks. A 

pilodyne reading was taken adjacent to the core sample location. The 

sample locations are illustrated in Figure 1.
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All sample holes were sprayed with copper napthenate and plugged with 

CCA-treated dowels.

4.1.3 Fungal Isolations

Discs were cut from the inner end of each core and cultured on 2% malt 

agar or Benomyl/Tetracycline malt agar ("BTMA"), (100 mg/1 Tetracycline, 

7.5 mg/1 Bencmyl).

The cultures were monitored for one month and fungi suspected of causing 

decay were tested for the capability of producing brown-rot, white-rot or 

soft-rot decay. White-rot and brown-rot decay were determined by growing 

the fungi on an amended sawdust medium: Pine sapwood sawdust at 200%

moisture content plus 3% corn meal and 2% bone meal. Soft-rot capability 

was determined by growing the fungi on thin sections of birch and pine on 

a minimal salts medium and examining the sections using polarised light 

under the microscope.

4.1.4 Microscopic Examination

Thin sections were cut from each core and examined using a light 

microscope with and without polarised light for signs of fungal coloniza

tion and cell wall damage.

4.1.5 Determination of Preservative Penetration
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Each core was split longitudinally and one exposed face was sprayed with 

Chrome Azurol S, a copper indicator. The treated portion stained blue 

by the indicator was then measured.

4.2 NEEDLE INCISED AND CONVENTIONALLY INCISED LUMBER

4.2.1 Soil Bed Construction

The 1.2 x 2.4 x 0.5 m deep soil bed used in this investigation was fabri

cated from ACA-treated hem-fir plywood and CCA-treated hem-fir lumber 

( 2 x 4 )  and insulated with 4 cm thick styrofoam insulation. The bottcni 

10 cm of the bed was filled with pea-gravel to provide a drainage layer 

below the 40 cm of soil used to fill the bed. Two thermostatically 

controlled soil heating cables (800 watts each) were installed in the 

soil, 5 cm above the gravel layer. This system maintains the soil 

temperature at 100 mm depth around 20° + 5°C throughout the year. The 

soil was identical to that used in the facility for accelerated biodeter

ioration soil beds (Smith, Byrne, Clark and Parker 1986). The soil 

moisture content was allowed to vary around the water holding capacity 

(30% moisture content) maintained by rainfall and natural drainage. 

Additional water was occasionally supplied during prolonged periods 

without rainfall.

4.2.2 Preparation of Test Stakes
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Preparation, incising and treatment of the test material was fully de

scribed by Ruddick (1985) but the resulting material essentially 

consisted of CCA treated white spruce and lodgepole pine 2 x 4's incised 

with either a conventional roller incisor or the needle incisor. The 

incising patterns are given in Figures 2 and 3. Incision depths were 

around 9 mm for the needle incisor and 6 to 8 mm for the roller incisor. 

Preservative penetration and retention data are presented in Table 1.

For each wood species, thirty pairs of end matched samples (one of each 

pair for each incising pattern) were cut to 500 mm long and the ends were 

painted with two brush coats of copper napthenate (2% copper). These 

stakes plus 10 unincised untreated controls of each wood species were 

installed to a depth of 250 mm in the soil bed described above. (Note 

the sample length and planting depth were incorrectly given as 600 mm and 

300 mm respectively by Ruddick and Doyle (1986). Furthermore, 15 rather 

than 10 untreated samples of each species were stated as having been 

installed.)

4.2.3 Inspection of Test Samples

All untreated stakes were rated at 1 and 3 years; all treated stakes were 

examined after 3 years. Each stake was rated using the IUFRO 0-4 scale 

which is described, with the corresponding AWPA log scale, below.

IUFRO AWPA
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0 100 Sound

1 90 Trace of decay

2 70 Moderate decay

3 40 Heavy decay

4 0 Failure due to decay

4.3 LANDSCAPE TIES

4.3.1 Vancouver Laboratory

Construction. Two raised beds, 2.7 m long by 1.4 m wide by 0.7 m high, 

were prepared using commercially treated slabbed peeler cores (mini-ties) 

cut to three lengths (0.76, 1.27 and 1.83 m) in seven layers. The cut 

ends of selected mini-ties were double brush-coated with a copper 

naphthenate field cut preservative (containing 2% copper). The mini-tie 

layers were secured by drilling a hole vertically through each mini-tie 

at a distance of 5 cm from each end, applying a solution of copper 

naphthenate to the holes and driving a 20 cm spike into each hole. The 

lowest mini-tie layer of each bed was submerged in the surrounding soil 

to approximately one-half a tie diameter from the top. One bed was 

constructed using only Douglas fir mini-ties and the other was 

constructed using hemlock mini-ties. Preservative penetration and 

retention data is given in Table 2. The Douglas fir bed was completed in 

late March, 1986 and the hemlock bed was completed on April 24, 1986.
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Sampling for Carbon Dioxide. On November 3, 1986 selected mini-ties were 

drilled horizontally with a 7/32 in bit to a depth of 70 mm. Each mini

tie was bored once 10 cm from each end and once at the center of the tie. 

The bore holes were sealed with rubber septa so that samples of air could 

be drawn from the holes at 3 month intervals and analyzed to determine 

the level of carbon dioxide.

Gas samples (3.0 ml) were removed from the sample holes using blood 

sampling tubes under vacuum and disposable needles. An aliquot of each 

sample (0.5 ml) was analyzed for carbon dioxide using a gas chromatograph 

(Varian Aerograph Model 1740) with a flame ionization detector. The gas 

sample was separated on a 3048.0 mm by 4.8 mm stainless steel column 

packed with Poropak Q (120 mesh) and the carbon dioxide was reduced to 

methane by passing it through a 229.0 ram by 3.2 mm stainless steel column 

containing a nickel catalyst. Hydrogen was used as a carrier and 

nitrogen as a diluent in the detector. Signals from the detector were 

passed through an integrator (Hewlett Packard Model 3370 A-K) providing a 

printed readout of peak time and area. The values recorded in mV are 

relative and are not directly comparable to absolute values of carbon 

dioxide without developing a calibration curve.

Baiting of Ties. The landscaping ties were baited on April 27, 1988, 

approximately two years since their first construction and exposure.

Short 50 mm dowels of heartwood (Douglas fir or hemlock) fitted with 

stainless steel hooks were sterilized and aseptically placed into the
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bore holes in the corresponding landscaping ties. The bore holes were

resealed and the cores left to incubate for six weeks.

After incubation in the landscaping ties the dowels were removed 

aseptically. Each dowel was split in two lengthwise and one half placed 

on BTMA (selective for basidiomycetes - see Section 4.1.3) while the 

other half was placed on starch casein nitrate Rose Bengal medium 

("SCNR"), (selective for soft-rot fungi).

SCNR

Rose Bengal 0.35 g

Starch 10.0 g

Casein 0.3 g

KN03 2.0 g

NaCl 2.0 g

k2hpo4 2.0 g

Mg S04 7H20 0.05 g

CaCOj 0.03 g

Fe S04 7H20 0.01 g

Agar 10.1 g

Water 1000 ml

These cultures were inspected at intervals for two months and potential 

decay fungi were noted and subcultured. Basidiomycetes were tested for
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decay ability by incubation on a sawdust medium and suspected soft-rot 

fungi were tested by incubation on thin sections of pine and birch on a 

mineral salts agar.

4.3.2 Ottawa Laboratory

Construction. Two raised beds similar to those described above were 

constructed at the Ottawa test plot in 1986. One bed was made from red 

pine 4 x 4's and the other was made from slabbed aspen peeler cores 

(mini-ties). Preservative penetration and retention data are given in 

Table 2. The cut ends of selected ties were double brush coated with a 

copper napthenate field cut preservative (containing 2% copper). Both 

beds were filled with topsoil.

Evaluation of Performance. The condition of the timbers, especially near 

the cut ends, were assessed after 12 and 24 months of service. Following 

a thorough visual examination of individual timbers, representative core 

samples were removed using a 5 mm increment borer from a location 

approximately 25 mm from the end of a timber. Cores were removed from 

each of three locations, representing uncut ends, cut uncoated ends and 

cut preservative coated ends. The cores were then cultured on 2% malt 

extract agar containing 100 mg/1 tetracycline and 2 mg/1 benctnyl. After 

a 30 day incubation period, the agar plates were examined for growth of 

microorganisms.
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4.4 END CUT PRESERVATIVES

4.4.1 Installation

Test specimens measuring 250 mm in length were cut from 2 in x 6 in IWF 

grade lumber: Jack pine at the Eastern Laboratory, hem-fir at the 

Western Laboratory. The cut ends were brush-coated with two applications 

of the following preservatives.

1. Zinc napthenate containing 2% zinc

2. Copper napthenate containing 2% copper

3. Creosote (100%)

4. Pentachlorophenol (5%) in P9 oil

5. Chromated Copper Arsenate - Type C (5%)

6. Untreated controls

Fifteen replicates were produced for each treatment.

The Jack pine material was installed in the Chalk River, Ontario test 

site. The hem-fir material was installed in the Westham Island, B.C. 

test site. The specimens 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.

4.2.2 Evaluation
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The samples were examined after approximately six months (Vancouver) or 

one year (Ottawa) in service. Each piece was removed from the ground and 

a rating was assigned to each end according to the rating scheme shown 

below.

l Rating Condition

10 Sound

9 Trace of decay

7 Moderate decay

4 Heavy decay

0 Failure due to decay

An average rating was then calculated for each preservative based on the 

30 individual ratings.

4.5 SIDING

4.5.1 Test Panel Construction

The siding to be tested was made into panels. Boards were applied 

horizontally to a 1.2 m (4 ft) by 2.4 mm (8 ft) sheet of CCA-treated 

plywood using hot-dipped galvanized common nails applied following 

Canadian National Building Code minimum nailing standards of one nail 

every 0.6 m (2 ft). For 114 mm (nominal 5 in) wide stock, 11 or 12
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widths of boards were used; for 140 mm (naninal 6 in) stock, 10 widths; 

and for 191 mm (nominal 8 in) stock, 7 widths were required to cover a 

panel. Four lengths of boards were used: 2.4 m (8 ft), 1.8 m (6 ft),

1.2 m (4 ft), and 0.6 m (2 ft). They were applied so that at least four 

butt joints were included in each panel, but with joints placed at 

different locations in adjacent boards. All boards were treated with 

preservative or stain prior to application to the plywood support panel. 

Cut ends were brush treated with two coats of the preservative/stain 

under test. Along the 1.2 m (4 ft) dimension of the panels, the ends of 

the boards were held in place with 38 mm (2 in) wide, ACC-treated, pine 

battens. To simulate the most severe type of commercial siding use, the 

pressure-treated boards were applied while still damp from the treatment.

For each treatment under test, two replicate panels were mounted on each 

rack, made from CCA-treated lumber. The racks were oriented east-west to 

provide one panel with southern and one with northern aspects (designated 

S and N respectively). The south facing panels are subjected to maximum 

effects of sunlight and, since the prevailing wind is from the southwest, 

this aspect also receives a high incidence of direct rainfall. These 

panels are therefore subjected to conditions highly favourable for 

physical deterioration because of the stresses set up by alternate 

wetting and drying on this exposure.

The panels with a northern aspect are lined up approximately 10 m from 

the dripline of a row of trees. Receiving little direct sunlight, these
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panels stay damp for a considerable part of the year, thereby favouring 

biodeterioration.

The panels were mounted on the racks at a slope of 15° to the vertical 

enabling rainfall to completely wet the faces. Each pair of panels on a 

rack was capped with a split PVC plastic pipe to keep the backs of the 

panels dry and discourage birds from the adjoining wildlife refuge from 

roosting on them. Following the formula developed by Scheffer (1971), 

the test site has a climate index of about 50 which corresponds to 

conditions moderately conducive to decay of wood materials out of ground 

contact.

4.5.2 Material in Use

Table 3 lists the types of siding panels which were installed over the 

period 1979 to 1982. Siding under test varies from 19 x 114 mm (nominal 

1 x 5  in) to 19 x 191 mm (nominal 1 x 8 in). The panels are mainly of 

channel siding, although one set of tongue and groove panels has been 

installed. The wood species represented are lodgepole pine (Plnus 

contorta var. latifolla Dougl.), western redcedar and interior spruce 

[Picea engelmannl Parry and Plcea glauca (Moench.) Voss. Complex]. The 

treatments represented in the siding test involve materials pressure 

treated with preservatives as well as surface treated with various 

finishes. CCA-C pressure treatments (Racks 1 to 5) were treated 

commercially. One set of boards (Rack 3) was given a brown pre-stain 

surface treatment prior to pressure treatment. The ACC treatments were

15



done in the laboratory following a standard treatment schedule for 

siding.

Siding boards making up panels on Racks 8 and 9 were brush-treated with 

the EFPL Natural Finish “- a high-solids, oil, stain finish containing 

five percent (by weight) pentachlorophenol and a brown pigment (King and 

McKnight, 1965) which is similar to the FPL or Madison formula (U.S. FPL, 

1964). Chromium trioxide in aqueous solution was used as a surface 

pretreatment for panels installed on Rack 9 prior to application of the 

same finish. Feist (1977) indicates that pretreatment with chromium 

trioxide fixes extractives in woods (such as western redcedar) that 

contain a high content of these chemicals, which may cause staining of a 

finish if unfixed.

Two commercially available, and locally popular, exterior semi-transpar

ent stains were brush applied to the panels installed on Racks 10 and 11. 

Two coats of these low solids finishes were applied by brushing.

4.5.3 Assessment

The panels were assessed for their performance in 1981, 1983 and 1987.

The criteria examined were two involving biological agents (A, B, two 

involving colour (C, D), and four involving physical deterioration (E to 

H) as follows:

A Surface growth (Moss, algae, moulds, lichens)
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B Staining (minerai stain or staining fungi)

C Uniformity of colour 

D Fading of colour

E Raising of grain

F Checking

G Cupping

H Nail popping

Since a convenient, standard, numerical, performance index for siding has 

not yet been developed because of the many factors affecting performance, 

each of the panels was scored from 0 to 4 for each of the above charac

teristics. A rating of zero represented excellent performance with 

little deterioration in the finish, while a rating of four corresponded 

to a very poor/unacceptable performance. A total score was given to each 

pair of panels on a rack. The score formed the basis of a performance 

index that could be used to identify treatments which were clearly 

performing very well or very badly. The higher this total score (maximum 

64), the greater the deterioration of the finish.

5.0 RESULTS AND DISCUSSION

5.1 UNINCISED DECKING
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The untreated decking panel after seven years exposure was unsafe to walk

on. One 1.2 m board and one 0.6 m board were severely decayed and 

broken. These and two other boards had fruit bodies of Gloeophyllum 

saeplarlum (Wulf ex Fr) P. Korst, indicative of extensive internal decay. 

In contrast, the CCA-treated boards all appeared completely sound.

The testing of fungal isolates for decay capability has not yet been 

completed but the microscopic examination revealed extensive fungal 

colonization in five treated boards and soft-rot cavities in two of the 

seventeen boards (Table 4). Pilodyne pin penetrations were all less than 

15 mm and were not related to the presence of decay.

CCA penetrations varied between 1 mm and over 19 mm. seme of the higher 

penetrations recorded may have been related to end grain penetration. 

Nevertheless, only 65% of the boards would have passed a 5 mm penetration 

requirement and only 35% would have passed a 10 mm penetration 

requirement. Of the six sample points with over 10 mm penetration, four 

had no fungi microscopically detectable and two had a few hyphae. Of the 

eleven sample points with under 10 mm penetration, only four had no 

fungi, two had few hyphae, two had hyphae penetrating cell walls and two 

had soft-rot cavities. One of these boards had hyphae with clamp 

connections, a characteristic of the basidiomycete fungi, including the 

white-rot and brown-rot fungi. Another board, 3D, yielded an isolate of 

a wood-rotting fungus.
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These results are indicative of early stages of the colonization sequence

which may lead to decay in boards with inadequate preservative penetra

tion. Nevertheless all these boards were, at this stage, sound.

5.2 NEEDLE AND CONVENTIONALLY INCISED LUMBER

Mean IUFRO ratings for all the material in this experiment are presented 

in Table 5. All of the treated material, of both wood species incised 

with both types of incisor, was practically sound. The mean ratings of 

0.1 and 0.2 for the incised and treated material represented small traces 

of decay scattered over the surfaces of some of the 2 x 4's below ground. 

IUFRO ratings of 0.1 and 0.2 correspond to AWPA ratings of 99 and 98 

respectively. Although the soil bed system does seem to harbour active 

decay fungi, it is too early to compare the performance of the material 

with the two incising patterns.

In contrast, the untreated material was in a moderate to advanced stage 

of decay and one of the white spruce samples failed at this time. The 

IUFRO rating of 2.7 corresponds to an AWPA rating of 48 for white spruce 

and 49 for lodgepole pine. This difference is caused by the linearity of 

the IUFRO scale and the Logarithmic nature of the AWPA scale. Conversion 

of two sets of individual data points from one scale to the other does 

not results in precisely the same mean values unless the two sets of data 

points are identical. In this case the identical means on the IUFRO 

scale resulted from two different sets of figures.
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Essentially there was no apparent difference in the state of decay of 

lodgepole pine and spruce 2 x 4  stakes after three years exposure under 

accelerated decay conditions in soil contact.

5.3 LANDSCAPE TIES 

5.3.1 Vancouver Laboratory

All of the Douglas fir and hemlock mini-ties appeared to be in excellent 

condition after 2 years in service. However, the two non destructive 

sampling methods intended to predict future performance, carbon dioxide 

measurement and fungal isolations, did reveal some differences in the 

microbiological status of the interior of these mini-ties.

The changes in relative carbon dioxide levels in the Douglas fir and 

hemlock mini-ties over a 1.75 year period are presented in Figures 4 and 

5 respectively. These measurements are assumed to reflect the relative 

levels of microbial activity in the mini-ties.

Douglas fir mini-ties with uncoated cut ends had between two and three 

times the levels of carbon dioxide detected in those with preservative 

coated ends. In contrast, there was no difference in carbon dioxide 

level between hemlock mini-ties with coated and uncoated cut ends. The 

coated and uncoated hemlock mini-ties and the end coated Douglas fir
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mini-ties all had carbon dioxide levels around the background level,

4 to 6 mV x 104, suggesting little or no microbial activity.

The types of fungi isolated from the western mini-ties and the associated 

carbon dioxide measurements, taken prior to insertion of the baits, are 

presented in Table 6.

Soft-rot fungi were isolated from ties from both raised beds. With the 

exception of one isolate obtained from a bore hole likely contaminated 

due to the loss of its sealing plug, all soft-rot fungi were isolated 

from cut-uncoated-end mini-ties. Furthermore, these isolates were 

obtained mainly from the positions immediately adjacent to the cut 

uncoated end. More isolates were obtained from the hemlock than from the 

Douglas fir ties. There was no apparent correlation between presence of 

decay fungi and levels of carbon dioxide. This may be due to the bait 

only sampling fungi in the area immediately adjacent to the hole while 

carbon dioxide can diffuse from fungi some distance away, within the 

mini-tie. Nevertheless, both the carbon dioxide measurements and the 

fungal isolations suggest that the hemlock mini-ties and Douglas fir 

mini-ties with preservative coated cut ends have almost zero microbial 

activity. The Douglas fir mini-ties showed a difference in the levels of 

microbial activity between coated and uncoated cut ends much greater than 

that in the hemlock mini-ties. This contrast in the effect of field cut 

treatment between the two wood species may be due to the much better 

penetration of CCA in the hemlock (>10.7 mm) compared to the Douglas fir 

(2.0 mm). It would appear that field cut treatment was more important in
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preventing microbial colonization in material with poor preservative 

penetration. Whether the relative performance of these mini-ties will 

prove to be related to their early microbial activity remains to be seen.

5.3.2 Ottawa Laboratory

All the timbers appeared to be in excellent condition after 2 years of 

service and fungal isolations failed to show any differences in the 

numbers or types of fungi present in the two wood species or in ties with 

coated or uncoated ends. No fungi were isolated from the untreated wood 

of the cores taken at the 12 month inspection. The fungi isolated at the 

24 month inspection are presented in Table 7. No wood-rotting basidiomy- 

cetes or soft-rot fungi were isolated from any of the timbers at this 

time. All of the fungi isolated belonged to the non wood-rotting mould 

or stainer groups.

It would appear that this material is not as far advanced in the sequence 

of colonization leading to decay as the material at the western labora

tory. The colonization sequence normally runs through moulds, staining 

fungi, soft-rot fungi and finally wood-rotting basidicmycetes. Decay is 

caused only by the last two groups and only with any degree of rapidity 

by the wood-rotting basidiomycetes.

No indications can therefore be gained, at this stage, of the relative 

performance of the two wood species or the various end treatments at the 

eastern laboratory.
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5 .4 END CUT PRESERVATIVES

Performance ratings for the end cut preservatives exposed for 6 months at 

Westham Island or 1 year at Chalk River are presented in Table 8. At 

Westham Island only a few of the untreated controls showed traces of 

decay or in one case moderate decay (mean rating 9.00). All the end cut 

treated material was completely sound.

At Chalk River, over 50% of the controls were beginning to show signs of 

fungal attack after 1 year, ranging from a trace to moderate decay. An 

average AWPA rating of 8.63 was obtained for this group.

Cut ends treated with the pentachlorophenol and CCA-C field cut preserva

tives were the only ones which had provided complete protection to all 

the samples. Trace to moderate decay areas were observed on a few of the 

samples treated with copper naphthenate, zinc naphthenate and creosote 

field cut preservatives. Average AWPA ratings of 9.85, 9.90 and 9.96 

respectively were assigned to these samples.

5.5 SIDING

Ratings for the eight individual criteria for all siding currently in
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test are presented in Table 9. Changes in total scores over time are 

presented in Figures 6 and 7.

The individual criteria provide a great deal of information concerning 

the strengths and weaknesses of individual wood species, preservative 

treatments and surface finishes. The total score tends to blur all these 

subtle differences and give equal weight to all criteria. It is 

therefore important to examine these data at both levels.

At the detailed level, a number of expected and some unexpected trends 

can be seen. Untreated western redcedar performed much better than 

treated spruce or pine in the structural criteria over the short term 

(Ruddick, Ross and Byrne 1985) but after 8-9 years the two panels stained 

with canmercial formulations were tending to show ratings approaching 

those of treated spruce and pine. Colour evenness and fade for the two 

canmercial stains were both poor but 8-9 years would be a much longer 

time than would normally be allowed before refinishing with such 

formulations. The performance up to three years had been quite adequate 

(Ruddick, Ross and Byrne 1985).

More so than untreated material, the CCA treated western redcedar showed 

ratings in the structural criteria very similar to treated spruce and 

pine. As noted by Ruddick, Ross and Byrne (1985), all the CCA treated 

material suffered a rapid early colour change but this has progressed 

very little since 1981 and the moderately weathered appearance is 

considered by some to be more attractive than the original colour. The
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evenness of the colour of the CCA treated material was still very good 

after 8-9 years in service.

Interestingly, ACC treated western redcedar performed better than CCA 

treated western redcedar in most criteria, possibly due to the higher 

chromium content of this formulation. The water repellent and UV 

absorbing qualities of chromium are well documented (Feist 1979). CCA 

and ACC treated lodgepole pine, however, did not follow the same pattern. 

Both treatments gave a very similar performance; with CCA, if anything, 

somewhat better than ACC. An improvement in performance due to chromium 

was also noticeable on the western redcedar panels coated with the EFPL 

simple natural finish with and without chromium pretreatment. This 

confirms the work of Feist (1979).

Amongst the pressure treated pine and spruce, the 8 in white spruce 

siding showed higher ratings for checking than the 8 in lodgepole pine as 

might be expected, however, the two species were equivalent overall in 

structural criteria. White spruce did show poorer colour uniformity than 

lodgepole pine on the southern exposure. With regard to the effects of 

dimension on performance, the 5 in lodgepole pine performed marginally 

better than 8 in lodgepole pine in checking and nail popping but the two 

had identical ratings for cupping.

Turning to overall performance, the western redcedar, pretreated with 

chromium trioxide and coated with the EFPL finish, gave the best perfor

mance followed by the same wood/finish combination without the pretreat-
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ment. The western redcedar with Cuprinol stain or pressure treated with 

ACC, together with spruce prestained and CCA treated, formed a second 

grouping with total scores of 21 or 22. The remaining species/treat- 

ment/finish combinations had comparatively poorer performance with total 

scores of 25-30. Nevertheless, considering the worst possible score of 

64, all of the siding performed reasonably well. Furthermore, there was 

no sign of decay on any of the material in test. The most unexpected 

result was the very similar total scores for CCA treated spruce, pine and 

western redcedar. As mentioned previously, spruce had higher (worse) 

scores for colour uniformity and checking but these were balanced by 

better scores in other, perhaps less important, criteria. The reader may 

therefore wish to assemble their own weighted composite score when using 

these data to make decisions on manufacture or use of a siding product.

Note: Half of each siding panel was cleaned off and refinished in 1987.

Racks 1-7 and Rack 10 were finished with Olympic semi-transparent stain 

#709. Racks 8 and 9 were refinished with the EFPL simple natural finish.

6.0 CONCLOSIONS

. Unincised CCA-treated decking remained sound after 7 years in test 

whereas untreated decking had failed.
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Report Summary 8^-02-17-10-E-051 

January 24, 1989

Subject: Field Testing of Untreated and Preservative Treated Wood

Audience: Treating plant manager, preservative supplier, codes and standards
authorities

PERFORMANCE DATA ON TREATED COMMODITIES
The specifications for preservative penetration and retention in the Canadian 
standards are currently under scrutiny by the industry and by wood preservation 
codes and standards authorities. Data have therefore been developed from 
existing long term commodity tests which will support the discussion of 
questions arising from this scrutiny.

Problem/Opportunity
The current standards for preservative treated wood, although resulting from 
many years experience and previous testing, are somewhat crude. The 
preservative retentions were originally based on gauge retention although 
current standards specify retention by assay. Similarly, the preservative 
penetration specifications were not originally based on hard data and are now 
being questioned by the industry. Greater precision in standard writing will 
only be possible if the necessary supporting data can be generated.

Obj ectlve
To develop long term performance data on preservatives and treated wood 
producers at field, marine and termite test sites in eastern and western 
Canada.

Approach
A number of field tests of preservative treated commodities have been set up by 
Forintek and its predecessors, the eastern and western forest products 
laboratories. In 1988/89, a concerted effort was made to examine all of this 
test material. Thus unincised decking, incised lumber, landscape ties, siding 
and field cut preservative tests were evaluated.

Results
Unincised CCA-treated decking remained sound after 7 years in test whereas the 
untreated decking had failed due to decay. With regard to the incised lumber



in soil contact, it is too early to compare the performance of needle incised 
and conventionally incised lumber. However, a similar performance from 
untreated white spruce and lodgepole pine heartwood is of current interest to 
pressure treaters concerned about the natural durability of wood species 
available for treating.

There was no visual evidence of decay in the hemlock and Douglas fir mini-ties 
at the western laboratory or in the red pine and aspen mini-ties at the eastern 
laboratory, after 2 years exposure. There was, however, a higher level of 
microbial activity in poorly penetrated Douglas fir mini-ties than in better 
treated hemlock mini-ties with exposed cut ends. End cut preservative 
treatment effectively prevented this microbial activity.

An experiment set up to assess the effectiveness of various end cut 
preservatives in soil contact has shown early signs of decay of untreated 
material exposed at Westham Island for 6 months and of untreated and some 
treated material exposed at Chalk River for 1 year.

Western redcedar siding generally performed better than pine or spruce in the 
early years but deteriorated to a more similar condition after 8-9 years 
exposure. The best performance was provided by western redcedar siding coated 
with the EFPL simple natural finish and its performance was further enhanced by 
chromium pretreatment. CCA treated spruce siding showed poorer colour 
uniformity and checking characteristics than lodgepole pine but after 8-9 years 
exposure CCA treated spruce, pine and western redcedar had very similar total 
scores.

There are insufficient performance data available from existing field test 
material to permit decisions to be made on revision of preservative penetration 
or retention standards. Further field and laboratory testing of commodities 
with a range of retentions and penetrations is required.

It may be unnecessary to select out lodgepole pine from the western spruce- 
pine-fir mix for pressure treating if the predominant reason is its assumed 
greater natural durability over spruce.

The importance of applying end cut preservatives to treated wood after 
fabrication was highlighted by the data from tests on landscape timbers and EWF 
lumber.

Implications

FCC Project No. 02-17-10-E-051 Ordering Information

Author(s) A copy of this report is available from 
Librarian, Forintek Canada Corp.
6620 N.W. Marine Drive 
Vancouver, B.C. V6T 1X2

P.I. Morris & E.E. Doyle
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The extent of fungal colonization in this decking may be linked to the 

depth of preservative penetration.

A comparison of the needle and conventional incising patterns for their 

effect on commodity performance cannot be made at this time.

Untreated white spruce and lodgepole pine heartwood 2 x 4  stakes both 

showed the same level of moderate to advanced decay after three years 

soil contact exposure under accelerated decay conditions.

After 2 years exposure there was a higher level of microbial activity 

in poorly penetrated Douglas fir mini-ties than in better treated 

hemlock mini-ties with exposed cut ends. End cut preservative 

treatment effectively prevented this microbial activity.

There was no visual evidence of decay in the hemlock and Douglas fir 

mini-ties at the western laboratory or in the red pine and aspen mini

ties at the eastern laboratory after 2 years exposure.

Western redcedar siding generally performed better than pine or spruce 

in the early years but deteriorated to a more similar condition after 

8-9 years exposure.

The best performance was provided by western redcedar siding coated
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with the EFFL simple natural finish and this performance was further 

enhanced by chromium pretreatment.

. CCA treated spruce siding showed poorer colour uniformity and checking 

characteristics than lodgepole pine but after 8-9 years exposure CCA 

treated spruce, pine and western redcedar had very similar total 

scores.

7.0 RECOMMENDATIONS

. The unincised decking should remain in test with no further invasive 

sampling.

. The needle and conventionally incised lumber should continue to be 

maintained in order to generate data on the effect on commodity 

performance of variations in treated envelope integrity. This data 

will be pertinent to close spaced thin tooth incisors as well as any 

future commercial use of needle incisors in Canada.

. The landscape timbers should be evaluated every 3 years to determine 

whether their performance corresponds to that predicted from the non 

destructive sampling.
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. The field cut preservative test should be monitored annually since 

deterioration appears to be proceeding rapidly in material with 

uncoated cut ends.

. Siding panels should be evaluated again after 12 years exposure to 

monitor the performance of the original and the new finishes as well as 

the structural criteria.
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