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INVESTIGATIONS OF THE TREATING CHARACTERISTICS 
AND PERFORMANCE UNDER SUBSEQUENT SERVICE OF 

EASTERN SPRUCE POLES PRESERVED UNDER PLANT CONDITIONS

Spruces are generally considered marginal species for use as utility 

poles because of their low permeability to wood preservatives in pressure 

treatments, a tendency to develop checks and low natural decay resistance. In 

areas such as Eastern Canada, where other more suitable species are in short 

supply, a detailed study of locally grown spruces is essential to determine 

their suitability for use as utility poles.

This investigation was initiated in 1977 and has been supported in 

part by the Canadian Government, the Canadian Electrical Association and 

Domtar Chemicals Group Inc. cooperatively. Detailed information on the back

ground, scope, materials and procedures are presented in a working plan pre

pared by J. Krzyzewski and J.K. Shields (Branch Study No. EFP-23-191) in 

January 1977.

The objective of the investigation is to assess the effects of 

various factors (time of felling and peeling of poles, storage period, mois

ture content, kerfing and incising), on the treatability of eastern spruce 

poles with varied preservatives and treatment methods, and on their quality 

and performance in use.

It is expected that the ivestigation will provide the information neces

sary for improved utilization of eastern spruces in the production of pres

sure treated utility poles.

The results will be made available to the utility companies, the wood 

treating industry, and to the Canadian Standards Association. Since this is a 

long term study, it is planned to report the results as the investigation pro

gresses, with a comprehensive report to be prepared at the completion of the 

study. -



Truro, N.S. Program

In this study 200 red spruce poles were cut in Hants County, N.S. in 

December of 1977. They were shipped to the Domtar treating plant at Truro, 

N.S.

One hundred of these poles were peeled in Mid-March 1978 and 50 of 

them were hand-incised at the end of March. Tooth spacings on the incising 

head were 2.5cm tangentially and 5cm longitudinally. The poles v/ere examined 

on June 1-2, 1978. The moisture content (m.c.), obtained from borings by oven 

drying, averaged 29.2% for 21 non-incised poles and 29.5% for 34 incised 

poles. The 7cm long borings had been taken at 3.6m from the butt end of the 

poles. The poles had only narrow checks (width up to 3mm) . Two of the 

non-incised poles had m.c.'s greater than 45% and were free of visible che

cking. Of the 57 poles examined 22 had right hand and 7 had left hand grain 

while the remaining 28 were straight grained (parallel to the axis of the 

pole).

The remaining 100 poles v/ere peeled in early June 1978. M.C. 

measured on 19 poles at that time was on the average 50.3% The poles showed 

no obvious checking.

Delson, Quebec Program

The first group consisting of 201 white spruce poles v/ere cut in 

December 1977 at the Petawawa Forest Experiment Station, McKay Township at 

Petav/awa, Ontario.

All poles v/ere peeled between January 30 and February 7, 1978 and 

v/ere then shipped to the Domtar treating plant at Delson, Quebec. At the end 

or March 1978, 83 of these poles were incised by hand. Tooth-spacing on the 

incising head was 2.5cm tangentially and 5cm longitudinally. Eleven poles were



non-incised but kerfed.

The poles were examined on May 23-24, 1978. M.C. for 21 non-incised 

poles was 27.4%, for 21 incised poles 26.7%, and for 10 kerfed poles 26.7%.

The extent of checking was examined in areas of the poles from which 

borings ahd been taken (Figure 1). Narrow checks (width up to 3mm) were de

tected on all of the poles. Wider checks between 3 and 5mm in width, were 

detected on 8 (38%) of the non-incised, 5 (24%) of the incised and 1 (10%) of 

the kerfed poles. One of the poles had a check greater than 5mm (9mm width) 

at 3.6m for the butt end. The check was 2m long and about 4cm deep. Callus 

tissue around the check indicated that it had originated in the living tree.

The grain on the 25 incised poles examined was right handed in 18 

poles, left handed in 3 and straight in 4 poles. Of the 21 non-incised poles 

examined 10 had right handed grain 3 had left handed grain and the remaining 8 

were straight grained.

In August 1978 all poles were treated with chemonite (ammoniacal cop

per arsenate), a waterborne preservative. An examination carried out on 

August 14-15, 1979, revealed that they contained moisture at or above fiber 

saturation point.

Generally the poles exhibited larger checks than before the treatment 

(Figures 2 and 3) . In the incised group 11 poles out of 31 measured (35%) had 

checks wider than 3mm: 4 poles 4mm, 4 poles 6mm, 3 poles 8mm checks. In the 

non-incised group checks were more intensive: 17 out of 30 poles (56%) had 

checks wider than 3mm: 5 poles 4mm, 6 poles 6mm, 1 pole 7mrn, 5 poles 10mm 

checks. Kerfed poles, 9 of which were examined, showed checks up to 4mm wide.

The second group of 200 non-treated white spruce poles (100 incised, 

100 non-incised) was prepared from trees felled in March 1977 near Dolbeau, 

Quevillon, Matawa, Quebec and peeled in May-June 1978. The poles v/ere exa

mined at Delson, Quebec, on August 21-23, 1978.



Measurements carried out on 24 incised poles showed that their m.c. 

was 24.3 - 8.5%. They contained narrow (1 to 3mm) checks, usually 10 to 40mm 

apart from each other. One pole in addition had a check of 4mm wide. The 

grain examined on 33 incised poles was right handed in 15 poles, left handed 

in 2 and straight in 16.

M.c. of the non-incised poles, measured on 31 specimens was 

23.5 - 6.2%. All 46 of the non-incised poles examined contained narrow (1 to 

3mm) checks, usually 20 to 60mm apart from each other. Eight out of the 46 

poles (17%) had in addition checks between 3 and 7mm in width: one pole had a 

check 4mm wide, one pole had two checks 4mm v/ide, 5 poles each had a check 5mm 

wide, and one pole had a check 7mm v/ide. Three poles had mechanical damage 

and 2 poles had long splits originating from the living tree as indicated by 

the callus tissue present. Right handed grain occurred in 25 poles, left 

handed in 4 poles and 17 had stright grain.

On August 14-15, 1979, a third group of 200 non-treated poles (100 

incised, 100 non-incised) was examined. The white spruce poles had been pre

pared from trees felled nead Grand Mère, Quebec, in November 1978 and were 

peeled in March 1979.

Measurements on 27 incised poles showed that their m.c. was 

20.3 - 1.7%. All incised poles contained checks 2mm or less wide, and between 

10 to 40mm apart from each other. Seven poles (26%) had in addition a wider 

check (5 of them 4mm, one 6mm, and one 7mm wide). The grain was right handed 

in 19 cases, left handed in 6 cases, and straight in 2 cases.

Non-incised poles, 27 of which were examined, had an average m.c. of 

19.0 - 1.5%. They contained checks 2mm or less v/ide, and between 10 and 200mm 

apart from each other. Nine poles (33%) had in addition a wider check (6 of 

them 4mm, one 5mm, one 6mm, and one 7mm wide) . Fifteen poles had right hand 

and 2 left hand grain, while 9 were straight grained.



The results obtained to date permit the following tentative con

clusions: The checks developing on spruce poles examined during air drying 

before treatment can be considered insignificant in any of the poles incised, 

non-incised or kerfed. The data obtained from the only group of treated poles 

examined (white spruce poles originating from Petawawa, Ontario, treated in 

Delson, Quebec, with ammoniacal copper arsenate, a waterborne preservative) 

indicated that treatment may intensify checking. In the non-incised group 17 

out of 30 poles (56%) had checks wider than 3mm, 5 poles (17%) 10mm checks. 

Incising reduced checking considerably.

Our 1979-80 program includes examinations on 800 poles treated by ACA 

or penta in oil (400 in Truro, N.S. and 400 in Delson, Quebec) which v/ill 

yield further information on the condition of the poles after treatment and 

air drying.



(

r î g u r e 1 - Untreated 
Petawawa, 
of air drying fn 
^119 (below) are

white spruce polos originating from 
Un .> after 6 months (Dec.77 

Delson, Que.
incised

- May 78) 
Poles ^113 and



Figure 2 Two white spruce poles 
1 year after treatment 
In De 1 s o n , Que. Left: 
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