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This report documents the field performance of wood posts protected with a variety of 
technologies and exposed in Canadian test sites for 6 to 20 years. Barrier wraps on untreated 
posts were associated with increased service life under some, but not all, conditions. Further 
exposure time is needed to assess the impact of barrier wraps on the performance of 
preservative treated posts. Jack pine posts treated with basic copper carbonate (no co-
biocide) showed early stages of decay after 10-years while untreated controls had mostly 
failed. This suggests a potential solution for organic agriculture. The use of a spike or boot 
was associated with a lower extent of decay than posts that were installed directly in the 
ground.  
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1 INTRODUCTION 
Wood posts and poles are used in many critical applications including livestock fencing, 
agricultural supports, highway fencing, and residential use. Larger poles can support structures, 
such as farm buildings, and electrical and communications infrastructure. There are currently 
more than 150 million wood poles in service in North America in the latter application (NAWPC 
2021). Posts and poles need to resist biodegradation to provide long-service lives. Material 
durability is required as poles are typically in direct ground contact and not protected by a 
building enclosure. This may be achieved using wood with naturally durable heartwood (e.g., 
western redcedar), though supplies are limited, annual allowable cuts are decreasing, and the 
service lives may not match those achievable with preservative treatment.  

Pressure impregnated wood preservatives are widely used to extend the service life of wood 
posts and poles. In industrial applications, pentachlorophenol, creosote, chromated copper 
arsenate (CCA), and ammoniacal copper zinc arsenate (ACZA) may be used in Canada. Copper 
naphthenate and 4,5-dichloro-2n-octyl-4-isothazolin-3-one type A (DCOI-A) may also be used in 
the United States. In the residential market, alkaline copper quaternary (ACQ), copper azole 
type B (CA-B) and micronized copper azole (MCA) are typically used in Canada. Carbon-based 
preservatives, such as propiconazole-tebuconazole-imidacloprid (PTI) and DCOI-imidacloprid-
stabilizer (EL2), which may be used in above-ground residential treated wood applications, are 
not used in ground contact, including to protect poles, due to concerns about depletion and 
their ability to withstand direct attack by soil inhabiting strand-forming wood-rotting 
basidiomycetes (Stirling et al. 2016). Potential leaching of preservatives from wood poles is an 
environmental concern is some areas, particularly in aquatic environments (Morrell et al. 2011). 

Barrier wraps have been used in various applications to protect the part of the pole that is 
below ground from soil contact. They may provide several benefits, including reduced uptake of 
nutrients from the soil, prevention of direct colonization by strand forming, soil inhabiting wood 
rotting basidiomycetes, reduced preservative or extractive leaching, and a lower moisture 
content environment (Morris et al. 2015). Several authors have found that barrier wraps extend 
the service life of preserved wood (Baecker 1993, Baecker and Behr 1995, Behr et al. 1996, 
1997, Scheffer and Morrell 1997, Freeman et al. 2006, Howgrave-Graham et al. 2009; Barnes et 
al. 2009; Baecker 2010). AWPA P20 (2018) provides specifications for barriers wraps that are 
intended to be used with preserved wood products in ground contact. AWPA U1 commodity 
specification K (AWPA 2020) further specifies that when a barrier protection system is used, 
UC3B retentions may be used in UC4 applications for specified preservatives, including CCA, ACQ 
and CA-B. Additional data is needed to facilitate standardization of a wider range of 
preservatives. Performance under Canadian conditions is needed to support potential 
standardization in the CSA O80 standard. 

Organic agriculture has strict rules on the use of biocides, including the preservatives used to 
treat agricultural wood posts. As a result, wood posts are often not used, or untreated posts are 
used and need frequent replacement. Some copper compounds are permitted in organic 
agriculture (CAN/CGSB-32.311-2020), but the co-biocides (e.g., azoles, quaternary ammonium 
compounds) and solubilization agents (e.g., monoethanolamine) used in wood preservative 
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formulations are prohibited. It was hypothesized that micronized basic copper carbonate, 
without co-biocides and potentially with a barrier wrap, may be able to extend service life and 
potentially meet the criteria for organic certification. 

Fence posts are traditionally installed by digging a post hole, placing the posts in the hole, and 
back filling. Fence spikes use a metal spike affixed to the bottom of the wood post and pushed 
into the ground. This minimizes the amount of digging required to install a post. Post shoes are 
used to connect posts to a concrete pad. This enables posts to be installed in locations where 
holes cannot be dug, or spikes inserted. Both spike and shoe installations keep the post out of 
direct ground contact (though they would still be considered ground contact from a use 
category perspective given the proximity). It was hypothesized that by keeping the posts out of 
the ground both spikes and shoes could help to protect against decay and termites and extend 
the service life of the post (Ingram and Wong 2016). 

This report summarizes several long-term field tests of technologies intended to enhance the 
service life of wood posts, including: 

• Twenty-year inspection of lodgepole pine roundwood posts with varying retention and 
penetration of ACQ-D and ACQ-D plus ammonia with and without barrier wraps. 

• Twenty-year inspection of old-growth and second-growth western redcedar square posts 
with and without barrier wraps 

• Fourteen-year inspection of square Pacific silver fir posts treated with a carbon-based 
preservative with and without a barrier wrap 

• Ten-year inspection of SPF and red pine industrial posts untreated and ACQ-treated with and 
without barrier wraps 

• Ten-year inspection of jack pine roundwood posts treated with a suspension of basic copper 
carbonate with and without barrier wraps 

• Six-year inspection of untreated and MCA-treated red pine posts installed in direct soil 
contact or on boots or spikes in a termite hazard zone 

2 MATERIALS AND METHODS 
2.1 ACQ-treated Lodgepole Pine 
The initiation of this experiment was described by Morris and Ingram (2010a). One hundred and 
fifty 100 mm diameter lodgepole pine (Pinus contorta) roundwood posts were obtained from a 
treater in British Columbia. Fifty were pressure impregnated with a 2% solution of ACQ-D at 
60°C. The remaining 100 posts were pressure impregnated with solutions ranging in 
concentration from 0.7 to 1.6% of amine/ammonia copper quat (ACQ-D+). Approximately half of 
the posts had the bottom 0.5 m covered with a bitumen-wax impregnated synthetic fabric 
(Denso Tape Wrap) to form a boot. The posts were installed as part of the perimeter fence at 
the Maple Ridge test site in July 2001.  
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2.2 Western Redcedar 
The initiation and 10-year inspection of this experiment was described by Morris et al. (2011). 
Seventy-five old growth and seventy-two second growth western redcedar (Thuja plicata) 
nominal 4x4 inch posts were obtained from suppliers in British Columbia. Approximately half of 
each group had the bottom 0.5 m covered with a bitumen-wax impregnated synthetic fibre 
(Denso Tape Wrap) to form a boot. The posts were installed as part of the perimeter fence at 
the Maple Ridge site in July 2001. 

2.3 Carbon-based Preservative-treated Pacific Silver Fir 
The initiation of this experiment was described by Morris and Ingram (2010b). One hundred and 
twenty nominal 4x4 inch Pacific silver fir (Abies amabilis) posts were obtained and kiln dried. 
Twenty were treated with ACQ-D as a reference, fifty were treated with a carbon-based 
preservative, and fifty remained untreated. A barrier wrap was installed on 30 of the untreated 
and carbon-based preservative-treated posts. Ten of the wrapped posts from both groups had 
the wrappings pierced to simulate the impact of damage to the wrap on the performance of the 
post. Half of the posts were installed at the Petawawa site and half at the Maple Ridge site in 
June 2007. The posts with pierced wraps were only installed in Maple Ridge. 

2.4 Industrial Posts 
The initiation of this experiment is described by Ingram and Morris (2016). Red pine (Pinus 
resinosa) round fence posts six inches (150 mm) in diameter and 2.2 m in length, red pine sawn 
6x8 inch posts 2.2 m in length, and Eastern spruce (Picea spp.) sawn 4x4 inch posts 2.2 m in 
length were purchased and treated by Ram Forest Products with a 1.4 % ACQ-D solution. A 
boring was taken from each post for measurement of penetration, and a pooled retention was 
determined for each treatment group. Untreated coastal western redcedar sawn 4x4 inch posts 
were included as a reference in the study. Half of each group of posts (both treated and 
untreated) were wrapped to a length of 0.5 m with spray-applied bitumen and a helically wound 
plastic strip to form a boot. A total of 140 posts were installed in October 2011 at each of the 
Maple Ridge and Petawawa field test sites. This included 40 red pine 6-inch round posts, 20 
treated with ACQ-D and 20 untreated, half wrapped and half non-wrapped; 40 red pine 6x8 inch 
sawn posts, 20 treated with ACQ-D and 20 untreated, half wrapped and half non-wrapped; 40 
spruce 4x4 inch sawn posts, 20 treated with ACQ-D and 20 untreated, half wrapped and half 
non-wrapped; and 20 untreated WRC 4x4 inch sawn posts, half wrapped and half non-wrapped.  

2.5 Basic Copper Carbonate Treated Jack Pine 
The initiation of this experiment is described by Ingram and Morris (2016). Jack pine (Pinus 
banksiana) round fence posts, six inches (150 mm) in diameter and 2.2 m in length, with tapered 
ends were pressure impregnated with a 1.4% suspension of micronized basic copper carbonate 
(35.05% copper oxide basis). The uptake of the preservative suspension was calculated for each 
post, and a core removed for penetration and assay analysis. Half of the treated posts were 
wrapped to a length of 0.5 m with a spray-applied bitumen and a helically wound plastic strip to 
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form a boot. Ten wrapped and ten non-wrapped treated posts, along with five untreated 
controls, were installed at the Maple Ridge and Petawawa field test sites in October 2011.  

2.6 Spike and Boot Installations in a Termite Hazard Zone 
The initiation of this experiment is described by Ingram and Wong (2016). Forty-five MCA-
treated red pine 4x4 posts were purchased from an Ontario retailer and installed as part of the 
perimeter fence at FPInnovations’ Kincardine, Ontario test site. Fifteen were installed in direct 
ground contact, 15 were installed on a metal spike, and 15 were installed in a metal shoe atop a 
concrete footing (Figure 1). Untreated red pine 4x4 control posts were installed approximately 1 
m from the fence line. These included 10 posts in direct ground contact, 5 on a metal spike, and 
5 in a metal shoe atop a concrete footing. Ten WRC 4x4 posts and 10 eastern white cedar (Thuja 
occidentalis; EWC) doweled heartwood posts were included as naturally durable references in 
direct ground contact only. 

 

Figure 1. Post installation types in Kincardine fence test (A) direct soil contact, (B) mounted on a metal 
spike, (C) placed in a metal boot atop on concrete footing  

 

2.7 Test Sites 
The Maple Ridge test site is in coastal British Columbia within the University of British 
Columbia’s Malcolm Knapp Research Forest. The site a grassy field surrounded by a second 
growth coastal western hemlock forest. The soil is a sandy loam to approximately 0.3 m with a 
pH of 5.1 and a relatively high concentration of organic matter (15-21%). A layer of fine to 
coarse grained sand and silt, with some gravel, lies beneath. The groundwater level varies 
seasonally from 0.5 to 2.4 m below grade in the summer while reaching the surface in the 
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southwest corner of the site in the winter. Average annual precipitation is more than 2150 mm. 
The average annual temperature is 9.6°C with mean daily maximum and minimum temperatures 
of 6°C and 1°C in January, and 23°C and 12°C in July. The site has a Scheffer Climate Index of 63 
(Morris and Wang 2008) placing it within the moderate decay hazard zone (Scheffer 1971). 
Several species of soil-inhabiting strand-forming wood-rotting basidiomycetes have been 
observed at the site. 

The Petawawa test site is located within the Petawawa Research Forest near Chalk River, 
Ontario. The cleared natural forest area is surrounded by a mixed coniferous/deciduous forest. 
Average annual precipitation is 960 mm and average annual temperature is 5.8°C with mean 
daily maximum and minimum temperatures of -7°C and -18°C in January, and 25°C and 13°C in 
July. The site has a Scheffer Climate Index of 48 (Morris and Wang 2008). The soil is a dark 
brown loam to a depth of 9 cm, changing to a light brown loam that extends to a depth of 18 cm 
under which lies coarse sand. The pH is approximately 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 there is a grassy ground cover. 
Several species of soil-inhabiting strand-forming wood-rotting basidiomycetes have been 
observed at the site. 

The Kincardine test site is located on a residential lot within the Lorne Beach termite 
management area north of the town of Kincardine. The site hosts a population of subterranean 
termite (Reticulitermes flavipes Kollar). It receives an average of 998 mm of precipitation 
annually. The average annual temperature is 6.2°C with mean daily maximum and minimum 
temperatures of -2°C and -10°C in January, and 24°C and 13°C in July. The area has a Scheffer 
Climate Index of 49 (Morris and Wang 2008). The site has sandy, well-drained soil and is home 
to several species of wood-rotting basidiomycetes, including Coniophora spp. and Gloeophyllum 
spp.  

2.8 Inspection 
All posts were struck firmly once from opposite sides to test weather the post would fail due to 
a sudden impact. Posts that fell over were considered to have failed and given a rating of zero. 
Non-wrapped posts were removed from the ground, inspected for decay at the groundline, and 
given a rating for extent of decay according to the AWPA E8-21 standard (AWPA 2021). In 
addition, posts installed at the Kincardine test site were evaluated for degradation due to 
termite attack. Posts in Kincardine were inspected September 11, 2021. Posts in Petawawa were 
inspected September 14, 2021. Posts in Maple Ridge were inspected over several days in 
October and November 2021. 
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3 RESULTS AND DISCUSSION 
3.1 ACQ-treated Lodgepole Pine 
After 20-years of exposure all the ACQ-D and ACQ-D plus ammonia treated lodgepole pine posts 
remained serviceable (Table 1). Additional exposure time is therefore needed to understand the 
potential impact of the barrier wrap. Non-wrapped treated posts exhibited low to moderate 
levels of decay with average ratings ranging from 7.2 to 8.9. At comparable retentions, the ACQ-
D plus ammonia was associated with greater penetration and slightly higher average decay 
ratings than ACQ-D. All but one of the untreated controls had failed after 16 years of exposure. 

Table 1. Performance ACQ-D and ACQ-D plus ammonia treated lodgepole pine posts after 20-
years of exposure in Maple Ridge  

Preservative Barrier 
Wrap 

Number 
of posts 

Average 
retention 
(kg/m3) 

Average 
penetration 

(mm) 

Average 
decay 
rating 

% failure 

ACQ-D 

No 6 4.1 (0.5)* 8 (2) 7.8 (1.0) 0 
No 13 6.4 (0.6) 13 (3) 7.2 (0.8) 0 
Yes 4 4.2 (0.4) 8 (2) NA 0 
Yes 8 6.5 (0.6) 13 (2) NA 0 
Yes 1 9.3 16 NA 0 

ACQ-D+ 

No 9 4.0 (0.8) 13 (2) 7.1 (1.2) 0 
No 11 6.4 (0.9) 15 (2) 8.2 (0.9) 0 
No 7** 9.1 (1.2) 16 (0) 8.9 (0.4) 0 
Yes 9 4.2 (0.5) 13 (3) NA 0 
Yes 17 6.3 (0.9) 15 (2) NA 0 
Yes 6 9.6 (0.6) 16 (0) NA 0 

Untreated *** No 10 NA No 0.4 (1.3) 90 
* Standard deviations appear in parentheses 
** One post missing from this group 
*** 16-year evaluation of untreated controls (installed in 2005) 
 

3.2 Western Redcedar 
This experiment was initially intended to also compare old-growth and second-growth WRC. 
However, it was discovered at a previous inspection that the posts were not installed randomly, 
so it was not possible to distinguish site location effects from material effects related to 
provenance (Morris et al. 2015). As a result, only the combined values are reported here. After 
20-years of exposure non-wrapped WRC posts were severely decayed with a 44% rate of failure 
(Table 2). The barrier wraps were associated with a lower failure rate of 15%. This suggests 
increased service life may be obtained by adding a barrier wrap to naturally durable posts. 
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Table 2. Performance Wrapped and Non-wrapped Western Redcedar 4x4 posts after 20-years of 
exposure in Maple Ridge  

Barrier 
Wrap 

Number 
of posts** 

Average 
decay 
rating 

% failure 

No 63 3.2 (3.0) 44 
Yes 72 NA 15 

* Standard deviations appear in parentheses 
** 9 non-wrapped and 3 wrapped posts were unaccounted for. These are probable failures but could not be 
confirmed and were therefore not included in the analysis  
 

3.3 Carbon-based Preservative-Treated Pacific Silver Fir 
After 14-years in ground contact, all untreated, non-wrapped posts had failed or were severely 
decayed (Table 3). Non-wrapped posts treated with the carbon-based preservative all passed but 
showed moderate decay with average decay ratings of 6.8 in Maple Ridge and 8.6 in Petawawa. 
Non-wrapped posts treated with ACQ had one failure in Petawawa. Average decay ratings were 
9.2 in Maple Ridge and 8.7 in Petawawa. Seventy percent of wrapped untreated posts remained 
in service in Maple Ridge, while all the wrapped untreated posts had failed in Petawawa. Failure 
was typically observed at the wrap line, which was slightly above ground. The above ground decay 
hazard has been previous observed to be greater in Petawawa than in Maple Ridge (Stirling and 
Wong 2019). This may be due to microclimate and/or fungal community effects. All wrapped 
carbon-based preservative treated posts remained in service at both locations. The pierced wraps 
in Maple Ridge performed similarly to the unpierced wraps.  
 
Table 3. Performance of Pacific silver fir posts treated with a carbon-based preservative with 
and without a barrier wrap after 14 years of exposure in Maple Ridge and Petawawa  

Wrap Treatment 
Maple Ridge Petawawa 

Decay 
Rating % pass Decay 

Rating % pass 

No Untreated 0 (0) 0 0 (0) 0 
Carbon-based 6.8 (0.4) 100 8.6 (0.5) 100 

ACQ 9.2 (0.3) 100 8.7 (3.1) 90 
Yes Untreated N/A 70 N/A 0 

Carbon-based N/A 100 N/A 100 
Pierced Untreated N/A 90 N/A N/A 

Carbon-based N/A 100 N/A N/A 
* Standard deviations appear in parentheses 

3.4 Industrial Posts 
The average decay ratings from the non-wrapped 6-inch round and 4x4 inch square posts are 
shown in Table 4. All untreated red pine round posts had failed by 10 years, while those treated 
with ACQ-D remained largely sound with average ratings of 9.6 and 9.8 in Maple Ridge and 
Petawawa, respectively. All but one of the untreated spruce 4x4 inch square posts had failed by 
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10 years at each site, while those treated with ACQ-D were largely sound with ratings of 9.8 and 
9.4 in Maple Ridge and Petawawa, respectively. The WRC 4x4 inch reference posts exhibited 
extensive decay at both sites with average ratings of 6.2 in Maple Ridge and 3.9 in Petawawa. 

Table 4. Extent of decay in non-wrapped industrial posts 

Commodity Treatment 

Maple Ridge Petawawa 

Retention 
(kg/m3) 

Average 
Penetration 

(mm) 

10-year 
Rating 

Retention 
(kg/m3) 

Average 
Penetration 

(mm) 

10-year 
rating 

Red pine 6-
inch round 

ACQ-D 9.4 25 (0) 9.6 (0.5) 11.1 25 (0) 9.8 (0.3) 
None N/A N/A 0 (0) N/A N/A 0 (0) 

Spruce 4x4 
inch 

ACQ-D 4.6 15 (8) 9.8 (0.3) 4.1 16 (6) 9.4 (0.9) 
None N/A N/A 0.7 (2.2) N/A N/A 0.6 (1.9) 

WRC 4x4 inch None N/A N/A 6.2 (2.2) N/A N/A 3.9 (3.7) 
* Standard deviations appear in parentheses 

All but one of the ACQ-treated red pine round posts remained in test following the 10-year 
inspection (Table 5). In contrast, all the untreated, non-wrapped posts had failed. The 
untreated, wrapped posts had all failed in Petawawa, but none had failed in Maple Ridge. This 
suggests a potential benefit of the wrap alone under low decay hazard conditions, though given 
the performance in Petawawa this should not be relied upon exclusively. In Maple Ridge, all the 
6x8 posts remained in test. In Petawawa, two of the wrapped controls, three of the non-
wrapped controls, and three of the non-wrapped, treated posts had failed. The treated and 
wrapped test group all remained serviceable. The ACQ-treated spruce 4x4s all passed the push 
test at both sites, with and without the wrap. In contrast, the majority of untreated spruce 4x4s 
had failed at both sites for both wrapped and non-wrapped groups. The wrapped western 
redcedar 4x4s all remained in test at both sites, while the non-wrapped posts had some failures 
at both sites.  

Table 5. Pass/fail evaluation of wrapped and non-wrapped industrial posts 

Commodity Wrap Treatment 

Maple Ridge Petawawa 

Retention 
(kg/m3) 

Average 
Penetration 

(mm) 

Pass 
(%) 

Retention 
(kg/m3) 

Average 
Penetration 

(mm) 

Pass 
(%) 

Red pine 6-
inch round 

Yes ACQ-D 12.5 25 (0) 100 12.0 25 (0) 90 
 None N/A N/A 100 N/A N/A 0 

No ACQ-D 9.4 25 (0) 100 11.1 25 (0) 100 
 None N/A N/A 0 N/A N/A 0 

Red pine 
6x8 inch 

Yes ACQ-D 8.9 25 (0) 100 6.7 23 (5) 100 
 None N/A N/A 100 N/A N/A 80 

No ACQ-D 8.9 24 (2) 100 6.7 18 (8) 70 
 None N/A N/A 100 N/A N/A 70 
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Commodity Wrap Treatment 

Maple Ridge Petawawa 

Retention 
(kg/m3) 

Average 
Penetration 

(mm) 

Pass 
(%) 

Retention 
(kg/m3) 

Average 
Penetration 

(mm) 

Pass 
(%) 

Spruce 4x4 
inch 

Yes ACQ-D 4.6 18 (7) 100 4.1 16 (6) 100 
 None N/A N/A 45 N/A N/A 40 

No ACQ-D 4.6 15 (8) 100 4.1 16 (6) 100 
 None N/A N/A 20 N/A N/A 10 

WRC 4x4 
inch 

Yes None N/A N/A 100 N/A N/A 100 
No None N/A N/A 90 N/A N/A 56 

 

3.5 Basic Copper Carbonate Treated Jack Pine 
After 10-years in ground contact, all untreated, unwrapped posts had failed or were severely 
decayed (Table 6). All the non-wrapped posts treated with micronized basic copper carbonate (no 
cobiocide) remained serviceable with one post at each site rated 7 for moderate decay and all 
other posts rated 9 or higher. The treated wrapped posts all passed the push test. Since none of 
the non-wrapped treated posts have failed, it is too early to evaluate the efficacy of the barrier 
wrap. Treatment with only micronized basic copper carbonate was associated with a significant 
increase in service life in this experiment. However, it’s not known the extent to which the posts 
were challenged by copper-tolerant fungi. Performance could be impacted by the presence of 
these organisms in the environment. 

Table 6. Performance and extent of decay in round jack pine posts pressure treated with 
micronized basic copper carbonate with and without a barrier wrap 

Treatment 
Group 

Maple Ridge Petawawa 
Retention 
(kg/m3) as 

CuO 

Average 
Penetration 

(mm) 

10-year 
Rating 

Retention 
(kg/m3) as 

CuO 

Average 
Penetration 

(mm) 

10-
year 

rating 
Untreated 

control N/A N/A 2.8 (2.7) N/A N/A 3.2 
(3.0) 

Treated, 
non-

wrapped 
3.1 (1.5) 11 (5) 9.2 (0.9) 2.0 (0.9) 9 (6) 9.6 

(0.9) 

Treated, 
wrapped 2.3 (1.1) 10 (6) All 

passed 2.6 (0.7) 9 (4) All 
passed 

* Standard deviations appear in parentheses 

3.6 Spike and Boot Installations in a Termite Hazard Zone 
Untreated red pine posts in soil contact had all failed by the 6-year inspection (Table 7, Figure 2). 
Three of the five untreated posts on spikes remained in test with extensive degradation due to 
decay and termite activity. Two of the five untreated posts in boots remained in test with 
extensive degradation due to decay and termite activity. 
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The MCA-treated posts in soil contact showed low to moderate decay and termite degradation in 
most posts, though two posts failed at the six-year inspection and two others were rated 6 for 
advanced decay. The MCA-treated posts installed on spikes or in boots exhibited less 
biodegradation with only two of fifteen posts in each group having ratings less than 9, and no 
failures. 

The WRC reference exhibited moderate to advanced decay and advanced degradation due to 
termites. Five of the ten posts failed due to termite attack at the six-year inspection. 

The EWC reference is not directly comparable as it is roundwood, but the data suggest 
somewhat better material performance with no failures and low to moderate degradation by 
decay and/or termites.  

Table 7. Average extent of decay and termite damage of wood posts installed in Kincardine, 
Ontario 

Product Group Average Decay 
Rating 

Average Termite 
Rating 

Average Lowest 
Rating 

Untreated soil contact * * 0 (0) 
Untreated spike * * 3.2 (3.0) 
Untreated boot * * 2.6 (3.6) 

MCA soil contact 7.4 (3.3) 8.3 (2.6) 7.3 (3.6) 
MCA spike 9.2 (1.1) 10 (0.1) 9.1 (1.1) 
MCA boot 9.0 (0.7) 10 (0.1) 9.0 (0.7) 

WRC 6.5 (1.3) 4.0 (4.2) 3.6 (3.8) 
EWC (roundwood) 7.9 (0.6) 8.4 (1.1) 7.8 (0.6) 

* Cannot calculate separate ratings due to multiple failures from previous inspections and high overall biodegradation 
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Figure 2. Field performance of 4x4 posts in Kincardine, Ontario after 6-years of exposure 

4 CONCLUSIONS 
• Barrier wraps on untreated posts were associated with variable changes in performance. 

Wrapped and non-wrapped Pacific silver fir posts in Petawawa had all failed after 14-years, 
while in Maple Ridge the non-wrapped posts had all failed but 70% of the wrapped posts 
remained in service. Similarly, after 10-years of exposure all the untreated, wrapped and 
non-wrapped red pine round posts had failed in Petawawa, while in Maple Ridge all the 
non-wrapped posts had failed but all wrapped posts remained in service. These differences 
in performance are likely due to differences in climate and fungal populations between the 
sites. This also demonstrates the importance of evaluating material performance at multiple 
sites. 

• Barrier wraps were associated with a lower failure rate of WRC posts after 20-years in test. 
• Further exposure time is needed to assess the impact of barrier wraps on the performance 

of ACQ-treated round lodgepole pine posts, carbon-based preservative-treated Pacific silver 
fir posts, and ACQ-treated red pine and SPF posts. 

• ACQ-treated posts outperformed WRC posts in two experiments where both products were 
included. After 20 years, all non-wrapped ACQ-treated posts remained serviceable, while 
non-wrapped WRC posts which had a 44% failure rate. After 10 years, spruce 4x4 posts 
treated with a low retention of ACQ showed early stages of decay, while WRC 4x4 posts 
exhibited advanced decay. 
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• Jack pine posts treated with micronized basic copper carbonate (no co-biocide) showed 
early stages of decay after 10-years. This contrasted with the untreated controls which had 
failed or exhibited advanced decay. 

• Unincised MCA-treated red pine 4x4 posts with very low penetration were significantly 
decayed after six years of exposure. Use of a spike or boot was associated with less decay 
and no confirmed termite attack. The use of a spike or boot to install a fence post was only 
associated with improved performance when the material itself had some durability. Their 
use with untreated posts had limited benefit. WRC was not as durable as even poorly 
treated posts and was susceptible to termites. 

5 RECOMMENDATIONS 
• Remove the WRC posts from the Maple Ridge perimeter fence and install new posts to 

maintain the perimeter fence. 
• Inspect the ACQ-treated lodgepole pine posts making up the perimeter fence in Maple Ridge 

in 2026 (25-years in test).  
• Continue annual inspections of the remaining experiments. 
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