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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 trade name, 
trademark, manufacturer or otherwise does not necessarily constitute or imply its endorsement by Forintek or any 
of its members. 



SUMMARY 

In the next edition of the CSA O80 wood preservation standards, retention by assay rather than by gauge will be 
specified for chromated copper arsenate (CCA), ammoniacal copper arsenate and creosote. Based, in part, on the 
14-year data from Forintek's field trials, these assay retentions will be lower than the old gauge retentions and 
lower than the assay retentions which had been specified in the AWPA standards (the AWPA independently 
introduced lower retentions for northerly waters in 1995). Continued testing is needed to confrnn that the lower 
retentions will still provide the service life required from marine structures. 

The marine tests covered in this report were set up in 1978 in West Vancouver and in 1984 at two sites in New 
Brunswick. Red pine sapwood coupons (6 x 50 x 200 mm) were pressure treated with a range of retentions of 
preservatives which were listed in the standards at the time. They were suspended in the water column on metal 
racks and inspected once a year. Due to the poor state of repairs of the dock at Shediac the samples at this site 
could not be inspected at this time. 

At the West Vancouver test site coupons treated to the proposed assay retention with CCA (24 kg/m )̂ were in 
excellent condition after 17 years exposure. ACA treated coupons at the proposed assay retention of 30 kg/m' 
had suffered from surface degradation by bacteria and fungi. While significant on a thin test coupon, such 
degradation on a marine pile or timber would have very little effect on the strength of the structure. Wrapping the 
ACA treated coupons for a period after treatment to simulate the drying rate of large dimension commodities did 
not improve its performance. Unfreated coupons failed in less than a year at West Vancouver and between two 
and three years at Whitehead Island. At Whitehead Island, coupons treated to the proposed assay retentions with 
CCA and ACA were still performing well after 11 and 8 years exposure respectively (higher retention ACA 
added 3 years after experiment set up). 

Interestingly the pressure treated wood has performed better than the test racks. The racks at West Vancouver, 
made from 3.5mm thick carbon steel, had moderate corrosion after 10 years and had to be replaced after only 15 
years. 
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1.0 OBJECTIVT: 

The objective of this project is to develop long-term performance data for preservative-treated wood in both 
eastern and western coastal waters. 

2.0 INTRODUCTION 

Some of the earliest records of wood preservative testing in Canadian waters were reviewed by Bramhall (1966). 
Although creosoted piling had been found to give a service life of more than 35 or 40 years, experiments on 
alternative preservatives were started by the Forest Research Branch in 1962. Copper naphthenate gave the best 
performance, closely followed by chromated copper arsenate, copper chromate, copper arsenate and Tributyl tin 
oxide plus dieldrin. All these treatments were more effective than creosote. Unfortimately, no records are 
available on the retentions of preservative used. 

Further testing of preservative-treated wood in Canadian coastal waters was initiated at the request of the 
Canadian Standards Association CSA O80 Technical Committee on Wood Preservation in the late 1970s. While 
the American Wood Preservers' Association changed from gauge to assay retentions many years ago, there was no 
data to determine what assay retentions would be appropriate for Canadian conditions. The fu-st test site was 
established in West Vancouver in 1978 when coupons treated with various waterbome preservatives were placed 
in service (Hulme and Ostaff 1980). This material has since been inspected on an annual basis and the results 
have been communicated to the appropriate codes and standards committees as required. 

Performance data generated in Pacific waters would not necessarily be relevant for Atlantic coastal conditions. 
Factors such as water temperature, salinity, pollution levels, tides, etc., can affect the types of marine borer 
present and their activity level. The marine testing project was, therefore, expanded in 1984 to include two test 
sites in Atlantic waters. The establishment of these sites, located originally at Shediac Bridge on the Northum
berland Strait and Black's Harbour on the Bay of Fundy, was reported by Ruddick et al. (1985). The two sites 
represent two distinct marine borer environments in eastern Canada, with Teredo navalis being most active at 
Shediac and Limnoria lignorum being the major borer in the Fundy region. Test material consisted of both 
waterbome- and creosote-treated coupons. The Black's Harbour site was relocated in 1986 to Whitehead Island, 
also in the Bay of Fundy, after a very low level of marine borer activity was observed at the former site. Test 
material at these sites has also been rated on an annual basis and the results reported to the Canadian Standards 
Association. 

The performance of treated coupons at both the eastern and western marine test sites was last reported by Doyle 
and Morris (1993). Based on these data, new assay retentions for preservatives in the marine environment have 
been approved by CSA O80. For example, the retention for chromated copper arsenate (CCA) has changed from 
40 kg/m' gauge to 24 kg/m' assay. For ammoniacal copper arsenate (ACA) it has changed from 40 kg/m^ gauge 
to 30 kg/m' assay. Since the preservative does not penetrate the full cross section in treated material, the resulting 
assay retention will always be higher than the gauge retention. Consequently, in the absence of performance data, 
assay retentions of higher than 40 Icg/m^ would have to be specified to ensure that a gauge retention of 40 kg/m^ 
would be met. The much lower assay retentions which have now been approved (but not yet published) mean that 
treatment costs and the potential for adverse environmental impact from preservative leaching will both be 
reduced. 



Quite independently, a study by Ziobro and Baileys (1992) resulted in similar reductions in the retention 
requirements for CCA (24 kg/m )̂ and creosote (256 kg/m') for northerly US waters in the AWPA C3-95 
standard (AWPA 1995a,b). 

The current report presents a summary of test results after approximately 17 years of exposure at the West 
Vancouver site and 11 years at one of the New Brunswick sites. The material at the second New Brunswick site 
could not be evaluatesd due to deterioration of the supporting dock. This material will be moved to a new site in 
1996. 

3.0 STAFF 

P.I. Morris Wood Preservation Scientist 
J.K. Ingram Wood Preservation Technologist 
S. McFarling Wood Preservation Process Technologist 
D. Minchin Wood Protection Technologist 

E a s t 

D-Q Yang Mycologist 
K. Motani Research Technologist 
R. Lovell Research Technologist 

4.0 MATERIALS AND METHODS 

4.1 Material in Test (West Vancouver Site) 

Red pine (Pinus resinosa Ait) sapwood coupons (0.6x5.0x20cm) were pressure treated as described by Hulme 
and Ostaff (1980) with a range of waterbome preservative fonnulations and placed in test in 1978. In addition to 
CCA and ACA (two formulations) these included ammoniacal copper zinc arsenate (ACZA*) and ammoniacal 
zinc arsenate (AZA). 

CCA-C 47.5%Cr03:18.5%CuO:34%As205 15,22,31,50 kg/m^ 
ACA 50%CuO:50%As2O5 29,44,63, 95 kg/m^ 
ACA(modified) 63%CuO:37%AsA 13,20,28,43 kg/m^ 
ACZA* 21%CuO:30%ZnO:49%As2O3 10, 15,22,32 kg/m^ 
AZA 72%ZnO:28%As205 9, 14, 19, 30 kg/m» 

* Note: This is not the same formulation currently being widely used in the USA. In this formulation, zinc replaces some of the copper. 
In the USA formulation, zinc replaces some of the arsenic. 

Ten creosote-treated (full cell, Bethell process) coupons and 32 untreated controls were also placed in test at this 
time. Coupons pressure treated with ACA preservative to a lower range of retentions ( 8,13,19,25,30, 35, 39 
kg/m') were added to the test site in 1986. These particular coupons were wrapped in polyethylene immediately 
after treatment to simulate the drying rate expected for large dimension commodities. 



4.2 Material in Test (New Brunswick Sites) 

Red pine sapwood coupons (0.6x5.0x15.3cm) were pressure treated as described by Ruddick et al. (1985) with 
the following water and oil borne preservative formulations and placed in test in July 1984. 

CCA-C 47.5%Cr03:18.5%CuO:34%AsA 7, 12, 15, 18,24 kg/m' 
ACA 50%CuO:50%AsA 4, 5, 9,11,16 kg/m^ 
Creosote (in perchloroethylene) 42,76, 151, 156,206 kg/m^ 

A total of 30 coupons per retention were treated with each preservative and these were divided among 12 different 
test racks, along with untreated controls. Six racks were installed at each site. Two additional racks containing 
coupons treated to higher retention levels (25 and 30 kg/m )̂ with ACA preservative were added to each test site 
in October 1986. 

4.3 Test Sites 

The West Vancouver test site is located in an area where Umnoria spp. (gribble) and Bankia setacea (shipworm) 
are active. Both Limnoria lignorum and Limnoria thpunctata have been found in the area, but, unlike further 
south, L tripmctata in B.C. waters does not appear to be creosote tolerant (Bramhall 1966). Attack by Limnoria 
spp. is characterized by tunnelling at or just below the wood surface, with subsequent gradual erosion of the 
surface layers. Attack by B. setacea is characterized by pinhole entry points on the wood surface and extensive 
internal tunnelling. 

The Shediac Bridge test site is located in an area where Teredo navalis (shipworm) is the principal active borer 
present; According to Bohn and Walden (1970), distribution of this species depends on a requirement that the 
water temperature exceed 15-16°C at some period of the year if 7. navalis spawning is to be successful. The 
water temperature recorded at the time of the August 1989 inspection was 25 °C. Attack by this organism is 
similar to that of 5. setacea. 

The Whitehead Island site is located in the colder waters of the Bay of Fundy. Water temperature recorded at the 
time of the August 1989 inspection was only 12.5 °C. According to the survey of Bohn and Walden (1970), this 
site is located in an area where Limnoria lignorum are active. 

4.4 Inspection of Test Material 

Racks were removed from the water and all panels were carefully scraped to remove fouling. Each individual 
coupon was then carefully examined for surface erosion and/or entrance holes indicative of marine borer attack. 
The panel was then either lightly flexed or probed to detect areas with loss in strength, indicative of turmelling. 
Each coupon was then assigned a rating, using the rating scale recommended by the International Union of 
Forestry Research Organizations (lUFRO) for evaluating field test stakes. Results were then converted to the 
AWPA/ASTM rating scale, as shown in Table 1, in order to permit direct comparison with other North American 
data. 



TABLE 1 
Comparison of lUTRO and AWPA/ASTM Rating Scales 

lUFRO Rating AWPA/ASTM Rating* Description 

0 100 Sound, no surface deterioration or signs of tuimelling 

1 90 Suspicion of tunnelling or slight surface attack 

2 70 Moderate surface attack or clearly defmed areas of 
tunnelling, but board generally sound 

3 40 Heavy attack with well estabhshed areas of tunnelling, but 
board integrity maintained 

4 0 Boards destroyed or missing at time of inspection or 
virtual complete loss of strength due to borer attack 

* AWPA Standard M19-67 (Now E5-95). Standard Method of Evaluating Wood Preservatives for Marine Service by 
Means of Small Size Specimens. (Refers to ASTM Standard D2481-81: Standard Test Method for Accelerated 
Evaluation of Wood Preservatives for Marine Service by Means of Small Size Specimens) 

After completion of the inspection, additional untreated controls were added to each test rack to replace those 
which had failed in service and as a means of demonstrating the continued activity of the sites. Test racks were 
then restored to position for further exposure. 

5.0 RESULTS AND DISCUSSION 

5.1 West Vancouver Test Site (Pacific Coastal Waters) 

5.1.1 Performance of Individual Preservatives 

Untreated controls at this site have been replaced every year because of marine borer attack, thus demonstrating 
the continued biological activity of the site. 

CCA-C treated coupons appear to be performing very well at all the retentions in test. Only the lowest retention, 
15 kg/m', showed any sign of substantial deviation from 100 (Figure 1). Retentions of 22 kg/m', close to the 
proposed assay retention for CSA O80.3 and CSA O80.18, were still virtually sound after 17 years exposure. 

ACA treated coupons were not performing well on the AWPA rating scale (Figure 2). Coupons treated to 29 
kg/m' ACA, close to the proposed assay retention for CSA O80.3 and CSA O80.18, had dropped to a mean 
rating less than 40 after 17 years exposure. However, most of the damage was due to surface erosion by soft-rot 
fimgi and tuimelling bacteria (Doyle and Morris 1993). Wliilc the loss of surface has a major impact on the 
strength of a small coupon, it would have little effect on a full sized pile. A retention of 44 kg/m' showed 
considerably better performance but there was little further advantage in increasing retention above this. 



As might be expected, wrapped ACA was performing poorly at retentions much lower than those installed in the 
original set of ACA-treated material (Figure 3). However, retentions above 30 kg/m^, were also showing early 
signs of deterioration. 

Modified ACA was still performing reasonably well at a retention of 43 kg/m ,̂ but retentions of 28 kg/m' and 
below had failed after 17 years exposure (Figure 4). 

ACZA had a slightly different pattern of performance to the other ammoniacal systems (Figure 5). A number of 
early failures occurred between 4 and 9 years in test which caused the mean ratings for the lower retentions to 
drop rapidly and then level off The highest retention, 32 kg/m', stayed in reasonably good condition for the first 
9 years, then it too dropped rapidly. This pattern of rapid and unpredictable failure would be an imdesirable trait 
of a wood preservative in commercial application. As noted in the materials and methods section, this 
formulation of ACZA is quite different from that now in commercial use. 

The AZA treatment has proven itself to be completely inadequate, with total failure of all test coupons, including 
those treated to the highest retention level of 30 kg/m\ being recorded after approximately five years in test 
(Figure 6). 

Finally, creosote (Figure 7), which was tested at only one retention level (348 kg/m'), is continuing to perform 
reasonably well with an average rating around 60 after 17 years. This retention is slightly higher than the 
proposed assay retention for red pine in CSA 080.18. It should be acknowledged here that, due to the mobility of 
creosote in wood, the performance of creosote in small test coupons is commonly found to be less than that in fiill 
sized commodities. 

5.1.2 Comparisons Among Preservatives 

By comparing curves, it would appear that 44 kg/m^ ACA, 43 kg/m^ modified ACA have provided equivalent 
performance to 348 kg/m' of creosote over 17 years exposure. A retention of 15 kg/m^ CCA-C has exceeded the 
performance of creosote. 

A comparison of preservative efficacy among waterbome preservatives can be readily made by examining 
performance at retentions around 30 kg/m' (Figure 8). CCA-C had by far the best performance with extremely 
slow deterioration at this retention. ACA appears much less effective than CCA at this retention for the reasons 
discussed earlier. 

Wrapping after treatment did not appear to improve the performance of ACA (Figure 8). The curve for 30 kg/m^ 
of wrapped ACA was virtually identical to that for 29 kg/m^ ACA from the earlier installation (unwrapped). The 
increased copper content in the modified ACA formulation also appeared to result in no improvement in the long 
term performance of the test coupons. The curve for 28 kg/m' of modified ACA formulation was very similar to 
the curve for ACA at 29 (Figure 8). Similarly the curve for 43 kg/m^ of modified ACA (Figure 4) was very 
similar to the curve for 44 kg/m' ACA (Figure 2). 

ACZA treated coupons showed a similar performance to that of ACA. The curve for 32 kg/m^ ACZA initially 
dropped more slowly but later dropped more rapidly than tiiat for 29 kg/m^ ACA (Figure 8). After 17 years they 
had come together again. It had previously been concluded on the basis of data after 14 years that ACZA was not 
performing as well as ACA (Doyle and Morris 1993). It appears that this conclusion now has to be revised. The 
very poor performance of AZA compared to ACA (Figure 8) illustrates that zinc is nowhere near as effective as 
copper in preventing biodeterioration in the marine environment. 



5. / . 3 Comparison with Steel 

While no materials other than treated wood were installed in this test, some interesting inferences can be drawn 
from the performance of the test racks. These were constructed from 3.5 mm thick carbon steel and were installed 
with coupons attached in 1978. Moderate to advanced corrosion was noted on parts of these racks in 1988. In 
1993, after 15 years exposure, these racks had to be replaced due to severe corrosion and failure of several 
members. Assuming corrosion from both faces, the rate of thickness loss can be estimated at 0.12 mm per year. 
This is comparable to rates of corrosion found in a large-scale study of steel piling between 10 and 55 years old in 
the Netherlands (Wijngaard 1982). In that study the maximum rates of steel corrosion were found in the intertidal 
and splash zone, 0.12 - 0.27 mm per year. A steel pile is commonly 12.5 mm thick (Barford 1995) which would 
take 45 to 105 years to corrode through. 

A comparison can be made with ACA-treated coupons, which also suffer from a progressive surface 
deterioration. Coupons treated to 30 kg/m^ with ACA will have lost 3 mm thickness in an average of 20 years, 
around 0.15 mm per year. A coastal Douglas fir pile will have a treated zone 19 mm thick (CSA O80.3) taking 
an average of 125 years to erode through. 

5.2 New Brunswick Test Sites (Atlantic Coastal Waters) 

5.2.1 Shediac Bridge Site 

The test material at this site could not be accessed for inspection. The test racks will be moved to a new site in 
1996. 

5.22 Whitehead Island Site 

Untreated confrols in service have generally failed after 2-3 years in test at this site. The waterbome treatments 
have generally performed well. At the proposed assay retention for CSA O80.18 of 24 kg/m' CCA, almost all 
coupons were completely sound with an average rating of 99 (Figure 9). Similarly, ACA-freated coupons close to 
the proposed assay retention of 30 kg/m' showed negligible deterioration with a rating of 97 after 8 years 
exposure (Figure 10). 

As in Pacific waters, CCA-C (Figure 9) appeared to pcrfomi slightly better than ACA (Figure 10). For example, 
at a retention of approximately 11 kg/m ,̂ the average AWPA ratings for CCA-C and ACA treated coupons were 
78 and 55 respectively. At retentions of around 15 kg/m3 CCA-C coupons had an average rating of 94 while 
ACA coupons had a rating of 51. 

At the lowest creosote retention of 42.3 kg/m' all coupons had failed (Figure 11), and at the highest retention 
level of206.4 kg/m^ the average AWPA rating was only 39. The new requirement in the AWPA C3 (AWPA 
1995a) standard is for a minimum creosote retention of 256 kg/m' for red pine piling. The proposed assay 
retention for CSA O80.3 is 280 kg/m^ 



6.0 CONCLUSIONS 

At the West Vancouver test site, coupons treated to around the proposed assay retention with CCA, 24 kg/m ,̂ 
were in excellent condition after 17 years exposure. ACA-trcatcd coupons at the proposed assay retention of 30 
kg/m' had suffered from surface degradation by bacteria and fungi. 

At this same site the performance provided by 348 kg/m^ of creosote was equalled by retentions of around 44 
kg/m^ of ACA or modified ACA and exceeded by 15 kg/m^ CCA-C 

At the test site on Whitehead Island, coupons treated to the proposed assay retentions with CCA-C and ACA 
preservatives continued to perform well. 

7.0 RECOMMENDATIONS 

In order to evaluate the long term performance of the lower retentions which will be specified in the next edition 
of CSA O80, the marine exposure testing program in both Pacific and Atlantic coastal waters should be 
continued. The next report is scheduled for 1997. 

Note: Reports for the project Durability of Wood follow a three-year rotation. Year 1-stake tests of 
preservatives; year 2 - testing of treated commodities; year 3 - marine tests of preservatives. 

In evaluating the overall results of the marine testing project, it is important to note that use of small treated 
coupons is principally a method of assessing the relative performances of various preservatives when exposed to 
a marine environment. The large surface areas of the coupons in relation to their actual volumes may tend to 
increase the leaching rates of the preservatives fi-om the wood, thereby increasing the susceptibihty of the coupons 
to borer attack. Thus, results obtained by the test may not relate directly to the performance of piles and large 
timbers when treated to equivalent retentions. 
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Canadian Forest Service Project No. 9 

March 1996 

Subject: Durability of treated wood in marine environments 

MARINE TEST DATA ON WOOD PRESERVATIVES IN CANADIAN WATERS 

Problem/Opportunity 

In the next edition of the CSA O80 wood preservation standards, retention by assay rather than by gauge 
will be specified for chromated copper arsenate (CCA), ammoniacal copper arsenate and creosote. Based, in 
part, on the 14-year data fi-om Forintek's field trials, these assay retentions will be lower than the old gauge 
retentions and lower than the assay retentions which had been specified in the AWPA standards (the AWPA 
iodependently introduced lower retentions for northerly waters in 1995). Continued testing is needed to 
support this standard change. 

Objective 

To provide long-term data on the performance of wood preservatives to confrnn that the lower retentions 
will still provide the service life required from marine structures. 

Approach 

The marine tests covered in this report were set up in 1978 in West Vancouver and in 1984 at two sites in 
New Brunswick. Red pine sapwood coupons (6 x 50 x 200mm) were pressure treated with a range of 
retentions of preservatives which were listed in the standards at the time. They were suspended in the water 
column on metal racks and inspected once a year. Due to the poor state of repairs of the dock at Shediac the 
samples at this site could not be inspected in 1995. 

Results 

At the West Vancouver test site coupons treated to the proposed assay retention with CCA (24 kg/m?) were 
in excellent condition after 17 years exposure. ACA treated coupons at the proposed assay retention of 30 
kg/m' had suffered from surface degradation by bacteria and fimgi. While significant on a thin test coupon, 
such degradation on a marine pile or timber would have very little effect on the strength of the stmcture. 
Wrapping the ACA treated coupons for a period afler treatment to simulate the drying rate of large 
dimension commodities did not improve its performance. Untreated coupons failed in less than a year at 
West Vancouver and between two and three years at Whitehead Island. At Whitehead Island, coupons 
treated to the proposed assay retentions with CCA and ACA were still performing well after 11 and 8 years 
exposure respectively. 

Interestingly the pressure treated wood has performed better than the test racks. The racks at West 
Vancouver, made from 3.5mm thick carbon steel, had moderate corrosion after 10 years and had to be 
replaced after only 15 years. 



Implications 

Specifiers and users of treated wood can have confidence in the new CSA O80 standards relating to marine 
applications. 
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Report Summary 96-17100009 

March 1996 

Subject: Durability of treated wood in marine environments 

Audience: Specifiers and users of wood in marine environments, Canadian Standards Association, Chemical 
Suppliers 

MARINE TEST DATA ON WOOD PRESERVATIVES IN CANADIAN WATERS 

After 17 years on the Pacific coast and 11 years on the Atlantic coast, the new lower retentions of 
waterbome preservatives which will be listed in the forthcoming edition of the CSA O80 wood preservation 
standard are still providing effective protection to wood samples. 

Problem/Opportunity 

In the next edition of the CSA O80 wood preservation standards, retention by assay rather than by gauge 
will be specified for chromated copper arsenate (CCA), ammoniacal copper arsenate and creosote. Based, in 
part, on the 14-year data fi-om Forintek's field trials, these assay retentions will be lower than the old gauge 
retentions and lower than the assay retenUons which had been specified in the AWPA standards (the AWPA 
independantly introduced lower retentions for northerly waters in 1995). Continued testing is needed to 
support this standard change. 

Objective 

To provide long-term data on the performance of wood preservatives to confum that the lower retentions 
will still provide the service life required fi-om marine stmctures. 

Approach 

The marine tests covered in this report were set up in 1978 in West Vancouver and in 1984 at two sites in 
New Brunswick. Red pine sapwood coupons (6 x 50 x 200mm) were pressure treated with a range of 
retentions of preservatives which were listed in the standards at the time. They were suspended in the water 
column on metal racks and inspected once a year. Due to the poor state of repairs of the dock at Shediac the 
samples at this site could not be inspected in 1995. 

Results 

At the West Vancouver test site coupons treated to the proposed assay retention with CCA (24 kg/m') were 
in excellent condition after 17 years exposure. ACA treated coupons at the proposed assay retention of 30 
kg/m̂  had suffered fi-om surface degredation by bacteria and fimgi. While significant on a thin test coupon, 
such degradation on a marine pile or timber would have very little effect on the strength of the stracture. 
Wrapping the ACA treated coupons for a period after treatment to simulate the drying rate of large 
dimension commodities did not improve its performance. Unti-eated coupons failed in less than a year at 
West Vancouver and between two and three years at Whitehead Island. At Whitehead Island, coupons 
treated to the proposed assay retentions with CCA and ACA were still performing well after 11 and 8 years 
exposure respectively. 



Interestingly the pressure treated wood has performed better than the test racks. The racks at West 
Vancouver, made from 3.5mm thick carbon steel, had moderate corrosion after 10 years and had to be 
replaced after only 15 years. 

Implications 

Specifiers and users of treated wood can have confidence in the new CSA O80 standards relating to marine 
applications. 
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