
P o r i n t o l r Forintek Canada Corp. 
r u n IV Westem Division Canada 2665 East Man 
COrD. Vancouver, B C 

^ V 6 T 1 W 5 

Project No.: 1054 

Field Testing of Preservative-Treated Posts 

J. K . Ingram 
Wood Preservation Technologist 

Composites & Treated Wood Products 

by 

and P.I. Morr is 
Wood Preservation Scientist 

Composites & Treated Wood Products 

February 1999 

Forintek Canada Corp. would like to thank its industry members, Natural Resources Canada, 
and the Provinces of British Columbia, Alberta, Quebec, Nova Scotia and New Brunswick, 

for their guidance andfinancial support for this research. 

Project Leader Reviewed T)) Department Manager 



Notice 
This report is an internal Forintek Canada Corp. (Forintek)- document, for release only to Forintek 
members and supporters. This distribution does not constitute publication. The report is not to be copied 
for, or circulated to, persons or parties other than Forintek members and supporters, except with the prior 
permission of Forintek. Also, this report is not to be cited, in whole or in part, unless prior permission is 
secured from Forintek. 

Neither Forintek, nor its members, nor any other persons acting on its behalf, make any warranty, express 
or implied, or assume any legal responsibility or liability for the completeness of any information, 
apparatus, product or process disclosed, or represent that the use of the disclosed information would not 
infringe upon privately owned rights. Any reference in this report to any specific commercial product, 
process or service by tradename, trademark, manufacturer or otherwise does not constitute or imply its 
endorsement by Forintek or any of its members. 



Summary 

A field test of untreated and preservative-treated round fence posts has been ongoing at Petawawa, Ont., 
since 1937. Service life data on 20 eastern Canadian wood species were developed. In addition, 
treatments by a variety of pressure and non-pressure processes with waterbome and oilborne 
preservatives were tested. Thermal immersion in creosote was the most effective non-pressure method 
used. Brush treatments and cold soaking proved to be ineffective for long-term protection from decay. 
Pressure treatment using standard waterbome (CCA and A C A ) and oilborne (creosote, 
pentachlorophenol, and copper naphthenate) preservatives provided excellent protection from decay. 
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1 Objective 

To assess the performance of preservative-treated round posts prepared from eastern Canadian wood 
species, which have been in test for periods of 16 - 60 years. 

2 Introduction 
Forintek Canada Corp. is the principal source of long-term field testing data on preservative-treated wood 
products in Canada. A service trial of round fence posts was established by Forintek (then the Eastern 
Forest Products Laboratory) at the Petawawa Experimental Forest Station near Chalk River, Ont., in 
1937. Posts prepared from 20 different species, untreated and creosote-treated, were initially installed to 
evaluate both the natural durability of the wood and the effectiveness of the preservative treatment. The 
test plot was relocated within the Petawawa National Forestry Institute in 1958, and has been greatly 
expanded over the years by the addition of test material treated with a variety of preservative 
formulations. The posts have traditionally been prepared from trees felled at the site, and treated by 
several pressure and non-pressure processes using both waterbome and oilbome formulations. As a result 
of the changing commercial and regulatory climate, many of these preservatives are no longer in use. 

Service life data generated from this study are of interest to the Canadian commercial treating industry, 
and to codes and standards organizations. The test results are directly applicable to fence posts as a 
commodity, and they provide an accelerated method of predicting the service life of full-sized poles. 

Results from this test up to 1985 were reported by Doyle and Dubois (1988). Data presented here are 
current to 1998. 

3 Staff 
J.K. Ingram Wood Preservation Technologist 

P.I. Morris Wood Preservation Scientist 

E.E. Doyle Consultant 

K . Motani Consultant 

4 IVIaterials and Methods 

4.1 Preparation of Posts 

Posts for the test, most commonly jack pine, aspen poplar, and white spruce, have generally been obtained 
on site, although at times supplied by local retail outlets. Other common eastern Canadian species have 
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also been used (Table 1). Felled trees of approximately 10 - 15 cm in diameter were cut to 2 m in length, 
bevelled at the top to permit shedding of rain and snow, then hand-peeled. Posts were generally stacked 
and allowed to air-season to a suitable moisture content for treatment (< 15%). Those intended for sap 
displacement or diffusion treatments were treated immediately. 

4.2 Treatments 

4.2.1 Pressure treatments 

Posts requiring pressure treatment were commercially treated with both oilborne and waterbome 
preservatives. In the "full-cell" (Bethell) process, an initial vacuum of 23 kPa was followed by a pressure 
cycle of 1034 - 1207 kPa for up to 6 hours. In the "empty-cell" process, the vacuum stage was replaced 
by an initial pressure phase at 207 - 310 kPa.. Higher preservative loadings were achieved using the full-
cell method. Oilbome preservatives were frequently heated to 71 - 82 °C during the pressure cycle. 

4.2.2 Non-pressure treatments 

Non-pressure treatments have the advantage of not requiring elaborate equipment or training to be 
performed. However, much lower preservative retentions result from treatments without the use of 
pressure. Non-pressure processes used in this study included brushing, cold soaking, thermal processes, 
sap displacement and thermal diffusion. Following are brief descriptions of these methods. 

Brushing 
The application of preservatives by brushing or swabbing the wood surface is the most simple but least 
effective of the methods. It was used for oilbome preservatives, sometimes applied warm. A second coat 
was applied after several hours, particularly at the groundline of the post. This treatment results in a very 
shallow preservative penetration, and care must be taken in handling the post to avoid damage to the 
treated surfaces. 

Cold soaking 
Air-seasoned posts were immersed for periods of 24 - 48 hours in an oilbome preservative at room 
temperature. Light organic solvents such as varsol or fuel oil result in the best absorption. This method is 
more practical than bmshing for preparing large quantities of posts and can be carried out with equipment 
as simple as 45-gallon steel dmms. 

Thermal process (hot and cold bath) 
This is the most effective non-pressure treatment, but it is labour-intensive and requires special 
equipment. Debarked, air-seasoned posts are immersed in creosote or other oilbome preservatives, and 
the temperature is raised to 1\°C (93°C for creosote) and maintained for 4 hours, after which the 
temperature is allowed to retum to ambient temperature. During heating, air and moisture within the 
wood expand and evaporate, and the subsequent cooling creates a partial vacuum that draws preservative 
into the wood. This method was reported in detail by Krzyzewski (1969). 



Sap displacement 
Freshly cut and debarked posts are stood upright for several days with the butts submerged in a 
waterbome preservative solution, that is drawn by capillary action to replace moisture evaporating into 
the atmosphere. After treatment, the posts are air-seasoned, leaving the preservative salts deposited in the 
sapwood. 

Thermal diffusion 
This method involves immersing posts in a waterbome preservative solution, then heating the solution to 
80°C and maintaining it for up to 7 hours before allowing the solution to cool to ambient temperature. 
The posts are then close-piled, covered to prevent evaporation, and left for up to 1 week to allow salts to 
diffuse into the sapwood. This method is more fully described by Ralph and Shields (1983). 

4.3 Test Site and Post Installation 

This site is located on the grounds of the Petawawa National Forestry Institute (now closed) near Chalk 
River, Ont. The test site is located in a cleared natural forest area surrounded by a mixed 
coniferous/deciduous forest. Mean daily maximum and minimum temperatures are -7 and -18°C in 
January, and 25 and 13°C in July. The site receives mean annual precipitation of 822 mm. Frequently, 
tree seedlings become established in the plot and must be manually removed every few years. The soil is 
classified as a dark brown loam to a depth of 9 cm, changing to a light brown loam that extends to 18 cm. 
Below this lies coarse sand. The pH is 6.0 at the surface and 5.4 at a depth of 9 cm. The average 
moisture-holding capacity of the soil is 25%, and ground cover is grass, wild strawberries and sweet fem. 
Results collected over the years have indicated that the level of soft rot activity at this site is low 
compared to other test sites. 

The posts were planted about 1 m deep in a random pattem. They were rated on a pass/fail basis annually 
in the autumn until 1985, then every 2 - 3 years. For rating, the posts were manually pushed at breast 
height (about 1.2 m above the groundline), with approximately 150 Newtons of force applied 
consecutively in two directions. If decay had progressed to a critical point, the post would break and a 
failure would be recorded. The soil was tamped back around the post following rating. A computerized 
database of post treatment information and service life is maintained. 

5 Results and Discussion 
The natural durabilities of typical eastern Canadian wood species from this test are presented in Table 1. 
Service lives represent 28 fiiUy debarked, seasoned posts installed in 1937. Softwoods ranged from 3.7 
years for balsam fir to 17.9 years for eastem white cedar. The less durable hardwoods lasted from 3.0 
years for basswood to 8.3 years for elm. Untreated jack pine, white spruce, aspen poplar, and white birch 
posts have regularly been replaced over the years to ensure that fungal activity at the site has remained 
reasonably constant. 

Service life data current to 1998 are summarized in Tables 2 - 10. Information is included by post 
species, preservative, retention based on the net absorption of preservative solution, year of post 



installation, the ratio of posts still serviceable out of those originally put into test, and the mean life for 
both failed posts and those still in service. 

Table 1 Service life of untreated posts 

Species Mean Service Life (years) 

Hardwoods Basswood 3.0 
Aspen poplar 3.3 
Soft maple 3.7 
Hard maple - 4.5 
Beech 4.6 
White birch 6.0 
Yellow birch 4.1 

Red oak 4.4 
Ironwood 4.9 
Ash 6.5 
Elm 8.3 

Softwoods Eastern white cedar 17.9 
Balsam fir 3.7 
White spruce 3.5 
Black spruce 4.5 
Eastern hemlock 4.4 
Red pine 3.8 
White pine 5.7 
Jack pine 5.5 
Tamarack 8.3 

Table 2 shows results of posts pressure-treated with chromated copper arsenate, C C A type A and C C A 
type C, and ammoniacal copper arsenate, A C A and modified A C A . The bulk of these posts remain in 
service after 16-47 years, even those treated to less than the 6.4 kg/m^ specified by C S A O80 for ground 
contact, although 20% of jack pine and aspen poplar posts treated with C C A - C to about 4.5 kg/m^ failed 
in about 25 years. There were no major differences in service life between jack pine and white spruce 
(with the exception of one lot of spruce posts). Surprisingly, aspen poplar gave similar performance. 
This finding contradicts predictions from laboratory tests (Morris and Parker 1988) of poor performance 
against soft rot by aspen CCA-freated to standard retentions. This may be explained by the low soft rot 
activity at the Petawawa site. The addition of polyethylene glycol to modified A C A appears not to have 
affected durability. 



Table 2: Full-cell pressure treatment with waterbome preservatives 

Preservative Wood species Retention 
(kg/m') 

Year 
installed 

Ratio of posts still 
in service in 1998 

Mean 
service life 

CCA type A (Greensalt) Jack pine 7.7 1951 20/20 >47.0 

Jack pine 14.9 1951 13/14 > 45.3 

Jack pine 18.6 1951 9/9 > 47.0 

White spruce 7.5 1951 11/15 >42.7 

White spruce 8.0 1951 3/7 >35.7 

White spruce 8.3 1951 7/8 >46.4 

White spruce 10.7 1951 4/6 >40.3 

White spruce 12.8 1951 15/16 >45.3 

Aspen poplar 8.5 1951 19/19 > 47.0 

Aspen poplar 16.3 1951 14/15 >46.0 

Aspen poplar 21.5 1951 6/6 >47.0 

White birch 8.3 1951 19/19 >47.0 

White birch 15.2 1951 19/20 >46.2 

Douglas fir 6.6 1951 7/8 >42.9 

CCA type C Jack pine 3.7 1960 29/29 >38.0 
(Boliden K33) Jack pine 7.8 1960 30/30 > 38.0 

Aspen poplar 4.2 1960 26/26 >38.0 

Aspen poplar 8.4 1960 30/30 >38.0 

Aspen poplar 6.7 1967 1/2 >31.0 

E. hemlock 6.7 1967 2/2 >31.0 

E. white pine 6.7 1967 2/2 >31.0 

Jack pine 6.7 1967 2/2 >31.0 

White birch 6.7 1967 2/2 >31.0 

CCA-C Jack pine 2.7 1982 10/10 >16.0 

Jack pine 5.8 1982 9/10 > 15.1 

Sugar maple 14.4 1981 8/8 > 17.0 

CCA type C Jack pine 4.5 1963 24/30 >31.8 
(Tanalith C) Jack pine 9.8 1963 30/30 >35.0 

Aspen poplar 4.3 1963 24/30 >33.7 

Aspen poplar 8.5 1963 30/30 >35.0 

ACA Aspen poplar 16.2 1982 6/6 > 16.0 

White spruce ^ 5.2 1982 8/8 > 16.0 

White spruce 12.4 1982 8/8 >16.0 

White spruce 21.3 1982 8/8 > 16.0 

White spruce 25.4 1982 8/8 > 16.0 

Modified ACA White spruce 6.4 1974 60/60 >24.0 

IVIodified ACA + 4% PEG White spmce 4.8 1975 10/10 > 23.0 



Oilbome preservatives applied by pressure treatments, fiill and empty cell, are performing very well 
(Table 3). Posts treated with pentachlorophenol to above the retention specified by the A W P A standard 
(6.4 kg/m^) have been in test for 27 - 31 years with virtually no failures. Similarly, copper naphthenate at 
above the recommended retention of 0.88 kg/m^ has been effective for 48 years. Two preservatives not 
specified in preservation standards for the treatment of posts, oxine copper (copper-8-quinolinolate) and 
copper abietate, have likewise provided full protection from decay for 24 years and 41 years, respectively. 

Table 3: Pressure treatments with oilbome preservatives 

Preservative 
Wood 
species 

Retention 
(kg/m*) 

Year 
Installed 

Ratio of posts 
still in service 

in 1998 

Mean 
service life 

Full-cell 
PCP in pole oil (boultonized) Red pine 8.0 1967 10/10 >31.0 

PCP in pole oil (steamed) Red pine 7.2 1967 13/13 >31.0 

PCP/Celon (set in foamed plastic) Red pine 7.5 1967 4/4 >31.0 

PCP in methylene chloride Jacl< pine 8.3 1971 13/16 >25.3 

PCP in methylene chloride Red pine 8.3 1971 4/4 >27.0 

Empty-cell 
Oxine copper in pole oil Jack pine 2.9 1974 1/1 >24.0 

Oxine copper In pole oil Jack pine 4.0 1974 3/3 >24.0 

Oxine copper in pole oil Jack pine 6.3 1974 5/5 >24.0 

Oxine copper in pole oil Jack pine 8.2 1974 2/2 >24.0 

Oxine copper in pole oil Jack pine 9.3 1974 2/2 >24.0 

Oxine copper in pole oil Jack pine 11.7 1974 6/6 >24.0 

Oxine copper in pole oil Jack pine 13.1 1974 2/2 >24.0 

Copper naphthenate (1 % Cu) in pole oil Jack pine 1.3 1950 14/14 >48.0 

Copper abietate (1 % Cu) in pole oil Jack pine 1.4 1957 9/9 >41.0 

Copper abietate (1 % Cu) in pole oil Jack pine 2.2 1957 32/32 >41.0 

Copper abietate (1% Cu) in pole oil 

Copper abietate (1 % Cu) in pole oil 

Aspen 
poplar 
Aspen 
poplar 

1.3 

1.9 

1957 

1957 

16/17 

23/24 

>39.6 

>40.8 

The performance of four species treated by the brush process with pentachlorophenol, copper 
naphthenate, and creosote are shown in Table 4. Approximately 3 - 8 years (depending on the species) of 
additional service, was added by these treatments compared to untreated posts. 



Table 4: Brush treatments 

Preservative Wood species 

Treating 
solution 
uptake 
(kg/m^) 

Year 
installed 

Ratio of posts 
still in service 

in 1998 

Mean 
service life 

5% Pentachloroplienol/pole oil Jack pine 12.5 1953 0/20 16.5 

White spruce 7.5 1953 0/20 12.6 

Aspen poplar 10.9 1953 0/20 8.0 

White spruce 13.0 1953 0/20 8.8 

2% Copper naphtlienate/pole oil Jack pine 15.9 1953 0/20 16.4 

White spruce 8.5 1953 0/20 9.7 

Aspen poplar 9.5 1953 0/20 5.9 

White spmce 10.6 1953 0/20 5.6 

Creosote Jack pine 14.9 1953 0/20 13.6 

White spmce 9.0 1953 0/20 11.3 

Aspen poplar 10.3 1953 0/20 7.8 

White spruce 21.5 1953 0/20 11.4 

Table 5 illustrates the perfomiance of six species treated by cold soaking in fuel oil alone and with 2% 
copper naphthenate in fuel oil. Fuel oil added 3 - 1 0 years to the service life of untreated posts, while the 
additional contribution to service life from copper naphthenate ranged from o in aspen poplar to greater 
than 20 years in jack pine and eastern white cedar. The copper naphthenate retention achieved in these 
posts was in most cases less than the 0.88 kg/m^ specified by the A W P A (AWPA Standard C5-96). 

Table 5: Cold soaking process 

Preservative Wood species 
Mean 

Absorption 
(kg/m') 

Year 
installed 

Ratio of 
posts still in 

service in 
1998 

Mean service 
life 

Fuel oil Hard maple 91.6 1948 0/22 13.8 

E. white cedar 43.6 1948 0/22 26.4 

White spmce 13.0 1948 0/22 6.8 

White birch 135.2 1948 0/22 14.7 

Aspen poplar 143.5 1948 0/20 13.9 

Jack pine 42.6 1948 0/19 13.8 

2% Copper naphthenate/fuel oil Hard maple 

E. white cedar 

White spmce 

White birch 

Aspen poplar 

Jack pine 

1.17 

0.72 

0.24 

1.49 

1.39 

0.80 

1948 

1948 

1948 

1948 

1948 

1948 

0/26 

9/14 

0/26 

0/26 

0/26 

1/17 

19.7 

>47.6 

9.3 

16.9 

13.4 

>35.6 



Results of posts treated with creosote using the thermal process are in Tables 6A and 6B. Butts of the 
posts in Table 6A were treated in a hot bath followed by full-length immersion in a cold bath. This 
treatment has been very effective; many species have not had a recorded failure in over 60 years of 
service, and their mean service lives are approximately 45 - 60 years. Unexpectedly, the naturally less 
durable hardwoods have performed better than the softwoods, probably because of better preservative 
solution uptake. Posts in Table 6B received butt treatment only, and service life averaged about 35 years 
for all species tested. These results illustrate that butt-only treatment, although simpler to perform and 
more economical in the use of preservative, is less effective than fiill-length treatment. The untreated tops 

decay within 15-25 years. 

Table 6A: Thermal creosote immersion (butts/full-length) 

Mean Year 
installed 

Ratio of posts 

Wood species 
absorption 

(kg) 

Year 
installed still in service in 

1998 
Mean service life 

Softwoods Jack pine 3.0 1937 19/20 >59.7 

White pine 1.8 1937 20/20 >61.0 

Red pine 4.0 1937 20/20 >61.0 

Black spruce 0.5 1937 3/20 >43.5 

White spruce 0.5 1937 3/16 >45.8 

Eastern hemlock 1.0 1937 19/28 >55.8 

Balsam fir 0.9 1937 2/20 >44.3 

E. white cedar 2.2 1937 15/20 >57.8 

E. white cedar 2.7 1937 8/10 >60.1 

Tamarack 1.5 1937 20/21 > 60.0 

Hardwoods Aspen poplar 3.8 1937 18/20 >59.9 

Basswood 3.8 1937 18/20 >59.8 

Hard maple 3.2 1937 20/20 >61.0 

White birch 3.2 1937 19/20 >60.5 

Yellow birch 3.2 1937 17/17 >61.0 

White ash 2.8 1937 20/20 >61.0 

White elm 2.7 1937 19/19 >61.0 

Beech 3.4 1937 20/20 >61.0 

Ironwood 1.8 1937 17/19 >59.6 

Red oak 1.8 1937 5/10 >58.6 

Red oak 4.1 1937 19/20 >60.6 



Table 6B: Thermal creosote immersion (butts only) 

Wood species 
Depth of decay 

(cm) in untreated 
tops 

Year 
installed 

Ratio of posts 
still in service 

in 1998 

Mean service 
life 

Softwoods Jacl( pine 25.0 1937 0/28 37.0 

White pine 1.3 1937 0/26 37.0 

Red pine 25.0 1937 0/26 35.0 
Blacic spruce 25.0 1937 0/27 35.0 
White spmce 5.0 1937 0/26 35.0 

Eastern hemlocl< 7.5 1937 0/25 35.7 
Balsam fir 12.5 1937 0/28 32.3 
E. white cedar* 15.0 1937 16/26 >31.9 

Tamaracl< 12.5 1937 0/25 35.7 

Hardwoods Aspen poplar 30.0 1937 0/30 34.6 

Basswood 45.0 1937 0/25 26.5 

Hard maple 35.0 1937 0/28 30.7 

White birch 25.0 1937 0/27 32.0 
Yellow birch 10.0 1937 0/27 28.9 
White ash 2.5 1937 0/28 35.2 

White elm 12.5 1937 0/26 35.4 
Beech 30.0 1937 0/25 29.7 

Ironwood 17.5 1937 0/27 37.0 

Red oak 2.5 1937 0/27 36.5 
* data current to 1978 only. 

Table 7 shows the service life of posts treated by sap displacement using acid copper chromate (which is a 
mixture of copper sulphate and sodium dichromate) and copper sulphate (bluestone). After 42 - 43 years 
in test, the majority of the acid copper chromate treated posts have given reasonable performance, with 
mean service lives of approximately 20 - 30 years. The performance was not as good as posts pressure-
treated with C C A , despite a preservative retention exceeding the 8.0 kg/m^ specified by the A W P A for 
ACC-treated fence posts (AWPA Standard C5-96). Copper sulphate has performed better in 46 years of 
service, providing a mean service life of over 35 years. This may be due to the extremely high loading of 
preservative (approximately 20 - 60 kg/m^). Neither retaining the bark nor applying an asphalt coating 
(Fibrex 20) to the groundline extended service life. 



Table 7: Sap displacement 

Preservative Wood species Retention 
(kg/m') 

Year 
installed 

Ratio of 
posts still in 

service in 
1998 

Mean 
service life 

Acid copper cliromate Jack pine 11.9 1956 7/20 >28.0 
(Celcure) Jack pine 15.7 1956 5/10 >35.7 

Jacl< pine 16.6 1955 3/3 >43.0 

White spruce 12.3 1956 13/20 >34.8 

White spmce 15.1 1956 4/10 >29.5 

White spruce 16.0 1956 0/2 25.5 
Aspen poplar 11.9 1956 7/20 >27.8 

Aspen poplar 12.3 1955 0/3 12.0 

Aspen poplar 15.1 1956 5/10 >32.3 
White birch 12.3 1956 4/20 >29.2 

White birch 12.6 1955 1/3 >35.3 

White birch 16:6 1956 1/10 > 20.1 

Copper sulpliate Jack pine 62.5 1952 5/10 >36.3 

Jack pine* 36.8 1952 6/10 >41.6 

White spruce 44.8 1952 4/10 >36.4 

White spruce* 65.7 1952 4/9 > 38.4 

White birch 30.4 1952 6/12 >35.5 

White birch* 27.2 1952 1/7 >33.3 

Aspen poplar 33.6 1952 2/7 >32.3 

• Aspen poplar* 22.4 1952 4/8 >38.0 

Copper sulphate + Jaclc pine 32.0 1952 5/7 >41.9 
Fibrex 20 Jack pine 27.2 1952 7/10 >41.5 

White spruce 32.0 1952 5/10 >37.7 

White spruce 52.9 1952 7/10 >45.1 

White birch 25.6 1952 1/3 >33.7 

White birch 19.2 1952 1/8 >31.0 

Aspen poplar 33.6 1952 1/10 >24.3 

Aspen poplar 20.8 1952 4/9 > 37.1 

* bark was retained on 36 inch butt. 



Table 8 illustrates the performance of the fire retardants: pyresote, which is a mixture of ammonium 
sulphate, zinc chloride, boric acid, and sodium dichromate; N O N - C O M , which contains ammonium 
phosphate, ammonium sulphate, and sodium fluoride; and Osmose PFR, a proprietary formulation. These 
chemicals are not recognized wood preservatives, and were included in this test to evaluate their potential 
in this area. While some of the higher retentions of these products increased the service life by 1 5 - 2 0 
years, their performance was by no means comparable to the waterbome preservatives. 

Table 8: Full-cell pressure treatment with fire retardants 

Preservative Wood species Retention 
(kg/m') 

Year 
installed 

Ratio of posts 
still in service in 

1998 

Mean 
service life 

Pyresote Jacic pine 8.5 1962 0/12 21.5 
Jacl< pine 9.9 1962 0/6 21.0 
Jacl( pine 12.8 1962 0/12 26.6 
JacIc pine 18.6 1962 2/10 > 29.5 
JacIc pine 23.9 1962 4/11 > 29.8 
JacIc pine 25.0 1962 0/10 25.3 
Aspen poplar 10.9 1962 0/13 19.1 
Aspen poplar 12.5 1962 0/7 9.1 
Aspen poplar 15.1 1962 2/11 > 19.6 
Aspen poplar 21.5 1962 0/7 16.7 
Aspen poplar 22.1 1962 0/11 18.4 
Aspen poplar 32.0 1962 0/13 18.5 

NON-COM Jack pine 17.6 1963 3/10 >24.4 
Jack pine 38.8 1963 2/10 >21.7 
Jack pine 51.1 1963 10/10 >35.0 
Aspen poplar 27.6 1963 0/10 10.4 
Aspen poplar 32.0 1963 0/10 6.9 
Aspen poplar 48.1 1963 0/10 6.3 

Osmose PFR Jack pine 24.3 1963 2/30 > 16.8 
Jack pine 46.6 1963 4/30 > 13.8 
Aspen poplar 23.9 1963 2/31 > 10.8 
Aspen poplar 51.4 1963 1/31 >6.6 



Table 9 illustrates the results of mechanical barriers applied to the groundline of untreated posts. In 
general, these did not substantially increase service life. 

Table 9: Groundline barriers 

Preservative Wood species 
Year 

installed 

Ratio of posts 
still in service 

in 1998 

Mean 
service life 

Plastic wrap Aspen poplar 1961 0/6 3.7 

Polyethylene bag Aspen poplar 1961 0/20 3.5 

Polyethylene bag Jack pine 1960 0/5 7.4 

Polyurethane foam Aspen poplar 1967 0/10 5.2 

Polyurethane foam Jack pine 1967 5/17 > 12.5 

Thermal diffusion was used to treat dimensional lumber with A C A . This material has been in service for 
17 years, and no failures have been recorded to date (Table 10), despite loadings of less than 6.4 kg/m^ 

Table 10: Thermal diffusion 

Preservative Wood species 
Lumber 

dimensions 
(cm) 

Ret" 
(kg/m') 

Year 
Inst'd 

Ratio of 
posts still 
in service 

in 1998 

Mean 
service 

life 

Ammoniacal,copper arsenate (ACA) White spruce 50x150x1700 2.4 1981 5/5 >17 

Ammoniacal copper arsenate (ACA) White spruce 50x150x1700 2.9 1981 5/5 >17 

Ammoniacal copper arsenate (ACA) White spruce 50x150x1700 4.0 1981 8/8 >17 

Ammoniacal copper arsenate (ACA) White spruce 50x150x1700 4.6 1981 8/8 >17 

Ammoniacal copper arsenate (ACA) White spnjce 50x150x1700 5.1 1981 5/5 >17 

Ammoniacal copper arsenate (ACA) White spoice 50x150x1700 5.1 1981 5/5 >17 

Ammoniacal copper arsenate (ACA) Red pine 100x100x1830 6.1 1981 6/6 >17 

Ammoniacal copper arsenate (ACA) Aspen poplar 100x100x1830 4.8 1981 16/16 >17 

Ref= Retention 
Inst'd= installed 

ioip. 



6 Conclusions 

• Preservatives, whether waterbome or oilbome, most effectively protected posts from decay when 
applied by pressure processes. CCA-treated jack pine, white spmce and aspen poplar at retentions 
around 8 kg/m^ all had mean service lives over 36 years. 

• Of the non-pressure methods tested, thermal immersion in creosote was the most effective treatment, 
with many posts lasting over 60 years to date. 

• Sap displacement with copper sulphate achieved extremely high preservative loadings, and service 
life exceeded 35 years. 

• Oxine copper, copper naphthenate and copper abietate in pole oil applied using empty-cell pressure 
treatment showed good potential as post treatments. 

• Mechanical barriers to decay were ineffective. 

• Lumber treated with A C A by thermal diffusion, to retentions less than the 6.4 kg/m^ specified in 
preservation standards for ground contact uses, have remained decay-free for 17 years. 

7 Recommendations 
Evaluation of the posts in this trial should continue every 3 years. A n update should be reported in 6 
years. 
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