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Introduction

This report covers assessments commissioned by Mr R. George of Fenson & Co. Ltd at
BRE-CTTC on the performance of a pole wrapping system combined with a 'mild' wood
preservative treatment or without treatment after 5 years in ground contact. The method
described in European standard EN252: 1989, 'Field test method for determining the
relative protective effectiveness of a wood preservative in ground contact' was used as a
basis for the experimental work. This report records the results of the inspection of the
test stakes after five years exposure. The performance is expressed as the notional
mean ratings of efficacy calculated from the results of the test method and grading
system set out in EN252.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence
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Details of tests carried out

Materials

The test was conducted using a modified version of EN252 to evaluate the field
performance of wood preservative products. The pole wrapping systems were applied to
EN252 size stakes by Fenson & Co. Ltd, at Castlemorton, Worcs. Batches of stakes (10
replicates per treatment) were either untreated or dip treated for 30 minutes in a solution
of CCA (to provide a so-called 'mild' preservative treatment). The pole wrapping was
either a groundline wrap with an open end (Figure 1), a complete boot wrap of the below
ground portion or a complete boot wrap of the below ground portion that had been
deliberately damaged by saw cutting through the wrapping material to the wood surface

(Figure 2). Designations of the stakes for the purposes of this work are given in Table 1.

Samples were prepared at BRE from Scots pine (Pinus sylvestris) sapwood as specified
in EN252, to a planed finish.

The reference preservative was Copper/Chromium/Arsenic (CCA) as specified in EN252.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence
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Method

Sets of stakes were dip treated for 30 minutes in a 3% solution of CCA wood
preservative. This represents a 'mild' treatment as Scots pine sapwood is commercially
vacuum/pressure impregnated with CCA wood preservative solutions. In addition, sets

of untreated stakes were prepared by dipping in water as controls.

After treatment, the stakes were dried by close stacking for two weeks and then air dried
in an open stack for 10 weeks in a well aerated dark store room. The dried stakes were
then forwarded to Fenson & Co. Ltd for application of the pole wrapping system. On
return, the prepared test stakes were installed in BRE's test site at Princes Risborough, a
site of medium loam soil type overlaying chalk, 105 metres above sea level. The date of
installation was the 8 April 2000.

Approximately five years after installation, on 17 March 2005, each individual stake was
tapped with a wooden mallet to assess integrity using the technique described in EN252
to determine whether they would break on impact. The standard method requires those
stakes that do not break to be removed from the ground individually and graded for
deterioration. For those stakes that had the complete boot wrap it was not possible to
assess the extent of decay using the EN252 grading system as no timber surface was
visible. In addition, the gradings for the groundline wrapped stakes were based on the
condition of the below ground tip of the stake. The stakes were graded on a scale of 0 to
4 using the criteria described in EN252 (see Table 2). After examination all stakes were

re-installed in their original positions.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence
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Test results

The individual retention of each stake together with mean uptakes and retentions are

given in Appendix A.

Table 3 presents a summary of the notional mean ratings for the stakes after five years
exposure, together with the calculated notional mean decay ratings (NMDRs). Gradings
for all individual stakes are given in Appendix B with provision for adding results in

subsequent years. A summary report of the test details is given in Appendix C.

After five years in ground contact, the untreated reference stakes had an NMDR of 3.1
and one of them had failed completely. All of the others were showing clear signs of
serious deterioration. In addition, eight stakes treated with CCA by dipping and un-

wrapped were showing a slight amount of softening (NMDR 0.8).

All of the untreated ground-line wrapped stakes were showing signs of softening (caused
by decay) at the unwrapped tip of the stakes below ground and the tip of one of the
stakes (N 1364) had decayed completely. Two of the ground-line wrapped treated
stakes had signs of slight softening at the exposed tip.

The integrity of the complete boot wrapping system after five years of exposure was
intact on all stakes apart from the three which were noted in previous reports. Stakes
1386 and 1388 had small punctures to the wrap below the groundline and the boot end

of stake 1395 was separating slightly, breaching the protection of the plastic wrap.

One of the untreated stakes with a deliberately damaged boot wrap failed completely (N
1402) and was withdrawn from the test. It had decayed to such an extent that it broke
into two pieces when tapped with a mallet. As noted in previous reports, stake N 1413

had some splitting damage to the end grain at the top.

Photographs of the sets of stakes taken at this inspection are included in this report as

Appendix D.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence
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Conclusions

The test is running satisfactorily. After five years of exposure, decay was present in all

ten untreated stakes (one has already failed) and the remaining 9 stakes were severely
attacked (rating 3). The first signs of attack (rating 1) were present in eight of the CCA
treated control stakes. One of the untreated ground-line wrapped stakes had failed and
another was showing evidence of severe decay. The remaining stakes in this set were

affected by moderate or slight decay.

No decay was detected in any of the other wrapped stakes apart from one of the
untreated stakes with a deliberately damaged complete boot wrap, which failed
completely. Thorough examination of these stakes is limited by the presence of the test

wrapping system.

It is recommended that the stakes remain in the test site for future inspections (to be
carried out at an appropriate time after further exposure). This continues to be a
valuable resource for understanding and demonstrating the benefits of the wrapping

technology.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence
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Figure 1. Schematic diagram of a test stake illustrating the ground line wrapping shaded
in grey and the height above ground level the wrapping extends. All measurements are
in mm.
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This report may only be distributed in its entirety and in accordance with the terms and conditions of the
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workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.
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Figure 2. Schematic diagram of a test stake illustrating the complete boot wrapping
shaded in grey and the position of the deliberate damage. All measurements are in mm.
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certification or endorsement of the product tested.
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System Treatment Batch No. Stake No.
Control Untreated 1 1341-1350
CCA treated 2 1351-1360

Groundline wrap Untreated 3 1361-1370
CCA treated 4 1371-1380

Complete boot Untreated 5 1381-1390
CCA treated 6 1391-1400

Damaged boot Untreated 7 1401-1410
CCA treated 8 1411-1420

Table 1. Designation of the stakes in ground contact testing.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394
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Table 2. Classification of the evaluation of fungal attack in ground contact testing in
accordance with EN252.

Rating

Classification

Definition of condition

0

No attack

No change perceptible by the means at the disposal of the
inspector in the field

Slight attack

Perceptible changes, but very limited in their intensity and their
position or distribution.

- changes which only reveal themselves externally by a change in
colour or by very superficial degradation, softening of the wood
being the most common symptom, to an apparent depth of the
order of 1 mm.

Moderate
attack

Clear changes to a moderate extent according to the apparent
symptoms:

- changes which reveal themselves by softening of the wood to
depth of approximately 2 to 3 mm over all or part of the test piece
from the ground level zone and below.

Severe attack

Severe changes.

- marked decay in the wood to depth of 3-5 mm over a wide
surface (for example soft rot or other type of decay over a wide
surface of the specimen at the ground line zone or below) or by
softening to a greater depth (10-15 mm) over a more limited
surface area, e.g. white rot over a few square millimetres.

4

Failure

Impact failure of the stake in the field.

By adding up the ratings for all stakes in each group and dividing by the number of stakes a
notional mean decay rating for each group can be obtained.

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.
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Table 3. Results of pole wrapping system on untreated and treated Scots pine after 5 years exposure in ground contact

System Stake numbers Appendix B Preservative Mean Mean Notional
Table no. treatment absorption of retention of mean
solution (kg/m®) CCA salts ratings
(kg/m?)
Reference stakes
Control 1341-1350 B1 None 0 0 3.1
1351-1360 B2 3% CCA 51 1.53 0.8
Groundline wrap 1361-1370 B3 None 0 0 1.8
1371-1380 B4 3% CCA 45 1.35 0.2
Complete boot 1381-1390 B5 None 0 0 0
1391-1400 B6 3% CCA 47 1.41 0
Damaged boot 1401-1410 B7 None 0 0 04
1411-1420 B8 3% CCA 49 1.47 0

This report may only be distributed in its entirety and in accordance with the terms and conditions of the contract. Test results relate only to the items tested. BRE has no
responsibility for the design, materials, workmanship or performance of the product or items tested. This report does not constitute an approval, certification or endorsement of the
product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence Page 11 of 30
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Appendix A

Uptake data of each individual stake

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
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stake no. uptake mean mean mean

g uptake uptake| retention of

g kg/m®’| CCA salts

kg/m®
1351 37.9
1352 37.4
1353 30.7
1354 28.2
1355 24 .4
1356 29.4
1357 24 .4
1358 25.1
1359 25.4

1360 35.2 29.81 51 1.53
1371 24.9
1372 24.2
1373 23.2
1374 31.9
1375 23.5
1376 21.4
1377 22.3
1378 29.2
1379 37.5

1380 26.0 26.41 45 1.35
1391 28.9
1392 28.5
1393 34.0
1394 21.9
1395 28.8
1396 27.7
1397 29.4
1398 271
1399 20.1

1400 27.7 27.41 47 1.41
1411 315
1412 33.6
1413 21.3
1414 28.3
1415 33.7
1416 20.6
1417 29.9
1418 30.2
1419 24.8

1420 34.5 28.84 49 1.47

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
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14

Fenson & Co. Ltd EN252 testing Year 5 report

Appendix B

Grading of each individual stake

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.
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Table B.1. Assessment of ground contact stakes according to EN252. Untreated control
stakes of Scots pine sapwood installed in the field test site 8 April 2000.

Stake Year of test
no. 2001 2002 2003 2004 2005
1341 2 3 3 3 3
1342 2 2 3 3 3
1343 0 2 2 3 3
1344 1 2 2 2 3
1345 1 1 2 2 3
1346 0 2 2 4 4
1347 0 1 1 2 3
1348 0 1 1 2 3
1349 0 1 2 2 3
1350 0 1 1 2 3
Total 6 16 19 25 31

Table B.2. Assessment of ground contact stakes according to EN252. Stakes treated
with 3% CCA preservative product for 30 minute dip installed 8 April 2000.

Stake Year of test
no. 2001 2002 2003 2004 2005
1351 0 0 0 0 0
1352 0 0 0 1 1
1353 0 0 0 1 1
1354 0 0 1 1 1
1355 0 0 0 0 1
1356 0 0 0 0 0
1357 0 0 0 1 1
1358 0 0 0 1 1
1359 0 0 0 0 1
1360 0 0 1 1 1
Total 0 0 2 6 8

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence Page 15 of 30
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Table B.3. Assessment of ground contact stakes according to EN252. Stakes with
groundline wrap installed 8 April 2000.

Stake Year of test
no. 2001 2002 2003 2004 2005

1361 0 0 0 1 1
1362 0 0 0 1 2
1363 0 0 0 1 2
1364 0 0 0 1 4* *Exposed end decayed
1365 0 0 0 0 2
1366 0 0 0 1 3
1367 0 0 0 1 1
1368 0 0 0 1 1
1369 0 0 0 0 1
1370 0 0 0 1 1
Total 0 0 0 8 18

Table B.4. Assessment of ground contact stakes according to EN252. Stakes treated
with 3% CCA preservative product for 30 minute dip with groundline wrap installed 8

April 2000.
Stake Year of test
no. 2001 2002 2003 2004 2005
1371 0 0 0 0 0
1372 0 0 0 0 1
1373 0 0 0 0 0
1374 0 0 0 0 0
1375 0 0 0 0 0
1376 0 0 0 0 0
1377 0 0 0 0 0
1378 0 0 0 0 0
1379 0 0 0 0 1
1380 0 0 0 0 0
Total 0 0 0 0 2

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394
Commercial in confidence

© Building Research Establishment Ltd 2005
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Table B.5. Assessment of ground contact stakes according to EN252. Stakes with
complete boot wrap installed 8 April 2000.

Stake Year of test
no. 2001 2002 2003 2004 2005

1381 0 0 0 0 0

1382 0 0 0 0 0

1383 0 0 0 0 0

1384 0 0 0 0 0

1385 0 0 0 0 0

1386 0 0 0 o* o* *small puncture in the wrap below
the groundline

1387 0 0 0 0 0

1388 0 o* o* o* 0* *small puncture in the wrap below
the groundline

1389 0 0 0 0 0

1390 0 0 0 0 0

Total 0 0 0 0 0

Table B.6. Assessment of ground contact stakes according to EN252. Stakes treated
with 3% CCA preservative product for 30 minute dip with complete boot wrap installed 8

April 2004.
Stake Year of test
no. 2001 2002 2003 2004 2005
1391 0 0 0 0 0
1392 0 0 0 0 0
1393 0 0 0 0 0
1394 0 0 0 0 0
1395 0 o* 0* 0* o* *slight separation at the boot end
(torn)
1396 0 0 0 0 0
1397 0 0 0 0 0
1398 0 0 0 0 0
1399 0 0 0 0 0
1400 0 0 0 0 0
Total 0 0 0 0 0

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.
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Table B.7. Assessment of ground contact stakes according to EN252. Stakes with
deliberately damaged complete boot wrap installed 8 April 2004.

Stake Year of test
no. 2001 2002 2003 2004 2005
1401 0 0 0 0 0
1402 0 0 0 0 4
1403 0 0 0 0 0
1404 0 0 0 0 0
1405 0 0 0 0 0
1406 0 0 0 0 0
1407 0 0 0 0 0
1408 0 0 0 0 0
1409 0 0 0 0 0
1410 0 0 0 0 0
Total 0 0 0 0 4

Table B.8. Assessment of ground contact stakes according to EN252. Stakes treated
with 3% CCA for 30 minute dip with deliberately damaged complete boot wrap installed 8
April 2004.

Stake Year of test
no. 2001 2002 2003 2004 2005
1411 0 0 0 0 0
1412 0 0 0 0 0
1413 0 0 0* o* o* *top of stake damaged
1414 0 0 0 0 0
1415 0 0 0 0 0
1416 0 0 0 0 0
1417 0 0 0 0 0
1418 0 0 0 0 0
1419 0 0 0 0 0
1420 0 0 0 0 0
Total 0 0 0 0 0

This report may only be distributed in its entirety and in accordance with the terms and conditions of the
contract. Test results relate only to the items tested. BRE has no responsibility for the design, materials,
workmanship or performance of the product or items tested. This report does not constitute an approval,
certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence Page 18 of 30
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Number of European standard
Name of applicant

Wood species

Wood density

Additional wood species
Number of replicates
Products tested

Date of treatment

Treatment conditions

Average absorption

Reference preservative used

Post-treatment conditioning method
Date of installation in the field
Name and location of test field
Date of inspection

Duration of exposure period

Grading system used in evaluation
and degree of deterioration

Notional average rating

This report may only be distributed in its entirety and in accordance with the terms and conditions of the contract. Test results relate
only to the items tested. BRE has no responsibility for the design, materials, workmanship or performance of the product or items

APPENDIX C

Summary test details

EN252

Fenson & Co. Ltd. (Mr R. George)

Scots pine (Pinus sylvestris Linnaeus) sapwood
540 kgm™

None

10

Fenson pole wrapping system

October 1999

30 minute dip treatment

As reported in Appendix A

Reference preservative having the following nominal
composition:

CuS0,.5H,0 35.0% m/m
K2CF207 45.0% m/m
ASzo5.2H20 20.0% m/m

Close stacked for 2 days, then air-drying for 10 weeks
7 April 2000

Princes Risborough, UK

17 March 2005

Five years

See Table 2

See Table 3

tested. This report does not constitute an approval, certification or endorsement of the product tested.
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Appendix D

Photographs of stakes after 5 years in ground contact
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Stake numbers N 1341 to N 1350 (untreated). Stake No. N 1346 failed in 2004

This report may only be distributed in its entirety and in accordance with the terms and conditions of the contract. Test results relate
only to the items tested. BRE has no responsibility for the design, materials, workmanship or performance of the product or items
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Stakes numbers N 1351 to N 1360 (treated with 3% CCA by 30 minute dipping).
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Close up of Stake N 1364 showing decayed end.
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Stake numbers N 1371 to N 1380 (treated with CCA and ground line wrap)
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Close up of Stake No. N 1388 showing a small puncture in the wrap.
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Stake numbers N 1391 to N 1400 (treated with CCA and complete boot wrap)
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Stake numbers N 1401 to N 1410 (untreated with complete boot wrap, deliberately damaged)

This report may only be distributed in its entirety and in accordance with the terms and conditions of the contract. Test results relate
only to the items tested. BRE has no responsibility for the design, materials, workmanship or performance of the product or items
tested. This report does not constitute an approval, certification or endorsement of the product tested.

Test Report No. 216-394 © Building Research Establishment Ltd 2005
Commercial in confidence Page 27 of 30



Fenson & Co Ltd EN252 testing Year 5 report

[

Stake numbers N 1411 to 1420 (treated with CCA and complete boot wrap, deliberately damaged).

This report was prepared by the Centre for Timber Technology & Construction, Building Research
Establishment Ltd, UK.

NOTE

The interpretation and practical conclusions that can be drawn from a test report demand a specialised
knowledge of the subject of wood preservatives and for this reason, this test report cannot of itself
constitute an approval certificate.
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