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SUMMARY 

Borate treatment has the potential to provide termite resistance to Canadian lumber destined for use 
as sill plates in Japanese houses. Performance data is a prerequisite for approval of such a product 
by Japanese Codes and Standards authorities. Forintek therefore proposed a collaborative 
(University of Hawaii/ University of Kyoto/ Forintek Canada Corporation) field test of Canadian 
softwood lumber treated with borates. The first step in the procedure was to design and evaluate a 
suitable test method. 

With partial funding from the Japan Science and Technology Fund such a preliminary field test is 
now underway in Hawaii and Japan and is largely on schedule. However a one year delay in the 
Japanese portion of the test has resulted from the collaborator omitting to use bait stakes in the test 
termite bait stakes. 

Western hemlock sill plates (dodai) have been treated with both low and high levels of borate wood 
preservative, and, together with untreated wood, installed in a simulated sill plate field test at both 
sites. After five months, attack of untreated wood was demonstrated in the Japanese test in those 
replicates where termite bait stakes were used. In Hawaii, attack is prevalent on both controls and 
low-level-boron treated wood. Although not yet fully evaluated the test method appears to be 
successful. The main test is scheduled to begin later in 1994. 



1.0 BACKGROUND 

After the United States, Japan represents Canada's second largest export market for softwood 
lumber. Most of this lumber goes into house construction and a large proportion is pressure-treated 
in Japan, usually with chromated copper arsenate (CCA) to prevent insect/termite attack. Dodai, the 
sillplates of traditional Japanese houses, alone consume 180,000 m^ of lumber per year. Canadian 
treating plants are now CCA-treating some of this material to Japanese standards prior to export. 
However the Japanese are now beginning to look for alternatives to C C A and borates represent an 
attractive option for certain end-uses. 

Boron is an environmentally acceptable, colourless, wood preservative which is effective against 
termites. Borates can also provide protection to the complete wood cross-section via diffusion while 
C C A treatment results in a 10 mm-deep shell of treated wood which is compromised during the 
cutting of notches for post and beam construction. Boron treatment requires wet wood and 
Canadian western hemlock, amabilis fir and alpine fir are naturally wet woods which are highly suited 
for such treatment. However, boron-treated wood has not yet been accepted into Japanese 
standards for termite hazards. The Council of Forest Industries of B.C. (COFT) is discussing this 
matter with the standards authorities but demonstration of the field performance of boron-treated 
Canadian woods is required before they can be permitted into standards. A minimum time for such 
testing is five years and requires co-ordination of production/treatment resources in Canada and 
installation/testing facihties in Japan. 

Prior to the work described in this report, discussions were held between Forintek, COFI (Tokyo 
Office), the University of Hawaii and the Wood Research Institute, Kyoto University, to discuss the 
feasibility of such work and the proposed collaborative project. The University of Hawaii was 
initially recruited as a suitable location at which to do preliminary tests and to iron out any problems 
in the test method before the critical test in Japan. However, our Japanese collaborator at the 
University of Kyoto also asked to be included in the preliminary work. 

The longer term goal is to help the Canadian industry to produce a boron-treated Canadian 
softwood product for the Japanese export market and the Pacific Rim. The scope of the project 
outlined here is the setting up of tests to develop the data required for Japanese codes and standards 
acceptance. The work is being done as part of Forintek's commitment to assist in development of 
codes and standards data which supports maintenance and development of export markets for 
Canadian softwoods. 

The work conforms to the fourth of the JSTFs primary objectives: support collaboration in research, 
standards setting and similar initiatives to facilitate exports to Japan and initiate a relationship with 
Japanese researchers. 

2.0 OBJECTIVE 

The long-term objective of the project is to provide the data necessary to obtain, and support, access 
to the Japanese market for boron-treated Canadian softwood lumber. 



3.0 KEY PERSONNEL 

Council of Forest Industries, Japan Office, Tokyo 
Japan 
Wood Research Institute, Kyoto University, Japan 
University of Hawaii at Manoa, U.S .A 

Associate Prof. Kunio Tsunoda 
Prof. Ken Grace 

Mr. Tony Byrne, Wood Protection Scientist - Forintek Canada Corp., Western Laboratory, 
Vancouver, B.C. 

Dr. Paul Morris, Wood Preservation Scientist - Forintek Canada Corp., Western Laboratory, 
Vancouver, B.C. 

4.1 Finalisation of Protocol 

At a meeting of the International Research Group on Wood Preservation in Orlando FL, U S A 
members of the three collaborating research organisations met to discuss, revise, and finalise the 
protocol. A final design for the preliminary test was determined. Subsequently, the Japanese 
partner only partially followed the test method and this has delayed obtaining results in the Japanese 
field test. 

4.2 Treatment of Wood 

Western hemlock dodai (105 mm squares) 1 metre long were end-sealed with epoxy resin and 
pressure-treated with borate solution in Forintek's small retort. The dodai were treated with Tim-
Bor (disodium octaborate decahydrate) at solution strengths of 0.6%, 1.0%, 1.4% B A E (boric acid 
equivalent). The pressure treatment consisted of a vacuum of 15 minutes, pressure treatment at 125 
psi for 6 hours, and a final vacuum of 15 minutes. 

The uptake (or gauge retention) of each piece was calculated based on the weight of the sample 
before and the weight of the sample after treatment. This gave a range of retentions from 0.7 to 
2.9% B A E . The samples were divided into two subsets based on retention - the low set with a range 
of 0.7 -1.7 % B A E and the high set with a range of 1.9 - 2.9 % B A E . After drying the dodai were 
trimmed at the sealed ends and each was sawn in half to give two 400 mm sub-samples and a 5 mm 
piece for analysis. Although a few samples had to be discarded, the twin replicates of both low (10 
samples) and high (10 samples) sets were shipped, one to Hawaii and one to Japan, in June 1993. 
Ten untreated controls were also sent with the samples. 

43 Installation in Preliminaiy Field Tests 

Field installation of the samples took place in June - July 1993. This was done by the University of 
Hawaii at their Oahu test site and by the University of Kyoto at their Kagoshima test site. The 
installation consisted firstly of removal of the vegetation to expose the underlying termite-infested 
soil. Hollow concrete block "sills" were then rested vertically on edge, over the termite colonies and 

4.0 WORK PERFORMED MAY 1 1993 - MARCH 31 1994 



untreated "bait" wood stakes were driven through the tile cavities into the colonies. (This was only 
done for three replicates at the Kagoshima test site). A single test dodai was placed atop each sill. 

Arrays of five or six dodai were installed at both Oahu and Kagoshima. Either plywood (Oahu) or 
plastic (Kagoshima) covers were put over the arrays to maintain darkness and humidity. The test 
was left undisturbed to allow the termites to explore and feed within the test area. 

4.4 Results of Field Test to Date 

Both test sites showed significant attack of untreated control samples within four months of 
installation. 

In Kagoshima the collaborator reported that attack had only occurred where bait stakes had been 
included in the test. Such bait stakes were subsequently added to the unbaited sills in October 1993. 
Little activity would normally occur during the 1993/94 winter and the results of this adjustment to 
conform to the original test protocol will therefore not be fully known until the October 1994 
inspection of the test. Assuming that the results seen earlier are echoed in this final inspection, the 
main field test could be installed in the October 1994 - June 1995 period. 

In Oahu, although considerable attack has occurred, to prevent disturbance of the termites, the 
extent has not been fully determined (see Appendix 1). A one year inspection in June 1994 will 
complete the preliminary test at this site. 

4.5 Modification of Forintek Pilot Plant Equipment 

Modification of Forintek's pilot pressure treatment plant is underway to enable presteaming of 
longer wood pieces to be done prior to pressure treatment. In contrast to traditional (CCA) 
pressure treatment, which requires dried wood, borate treatment requires wet wood to optimize 
subsequent diffusion. However if the wood is too wet it will not take up sufficient treating solution. 
Presteaming is required to ensure that the moisture content within wet wood is as evenly distributed 
as possible prior to treatment. This should also improve the permeability of the wood and reduce 
treatment times. Plant modifications involving steam fittings to the large retort, a condensate trap, 
fittings connecting to a new borate solution storage tank, and a short concrete ramp, will enable 
larger sizes of pre-steamed wood to be brought into the plant direct fi-om the kiln or to be steamed 
in situ. These larger pieces will be required for the upcoming main field test. Modification of the 
pressure treatment pilot plant is about 60% complete. 

4.6 Research Co-ordination 

We received a brief report fi-om Prof. Ken Grrace on the preliminary termite field test at the 
University of Hawaii (see Appendix 1) showing that the test method is working. Attack on one 
sample with the highest level of boron treatment needs to be investigated. 

Dr. Kunio Tsunoda visited Forintek's Vancouver laboratory in March 1994. En route he visited the 
Oahu field test and brought photographs of the site. We discussed the test method and started 
planning the next (main) phase of the test. We met with Masatoshi Tomoi of COFI's Japan office 
and determined a strategy to approach the Japan Forestry Agency and other Government agencies 



to get recognition for the project (see Appendix 2). This will be required if the data generated is to 
be presented to the Japanese Codes and Standards authorities. 

We also determined a protocol for a laboratory Formosan termite test, which Dr. Tsunoda will 
undertake at his laboratory, involving using didecyldimethylammonium chloride (DDAC), a common 
industrial detergent, as a surface treatment to supplement the activity of boron and prevent surface 
grazing by termites. Preparation of the 200 small samples with 13 different treatments has begun for 
this test. 

5.0 WORK PROPOSED APRIL 1 1994 - MAY 1995 

The strategy to include the Japan Forestry Agency, Govenmient Housing Loan Corporation, the 
Environmental Agency and the Ministry of Agriculture, Forestry and Fisheries will be implemented. 
This is crucial to having the test results considered for, and potentially accepted into, Japan codes 
and standards. 

In June 1994 the condition of the samples from preliminary test will be assessed by the University of 
Hawaii and by Forintek staff. In Vancouver, chemical analyses of the original and the tested samples 
will be done to determine the redistribution of boron during the test. A preliminary report will be 
written recommending modifications if necessary. 

A research protocol for the main field test will be finalized and borate treatment of samples for this 
part of the test will begin. The main test will be installed in the termite field test in Hawaii in the 
fall of 1994. Due to delays at the Japanese test site the main test wood will not be installed until 
after the October 1994 test inspection. Assessment of the main test samples, reporting and 
submission to Japanese standards authorities will take place in the subsequent three to five years. 

Publication of the results of the termite tests will be undertaken jointly by Forintek, the Wood 
Research Institute and the University of Hawaii. 
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10 March 1994 

MEMORANDUM 

TO: Tony Byrne, Forintek 
Mark Manning, US Borax 

FROM: J. Kenneth Grace 

EEL CORRECTED Seven-Month Update on Borate Field Test 

Several additional test samples should have been included in my update to you faxed yesterday. 
Please replace that report with this CORRECTED version. 

Dr. Kunio Tsunoda (Kyoto University) and I visited our Coptotermes formosanus field site here 
on Ohau yesterday, and visually inspected our Hawaii set of borate-treated test specimens. As 
you will recall, we have 5 arrays at our test site, each consisting of 6 test boards - 2 controls, 2 
with high levels of boron, and 2 with low levels. Each board is on top of a hollow concrete tile 
(block), with wooden "bait" stakes extending through the hollows into the ground. The stakes 
stop approximately 1 cm below the test boards. Each of the 5 arrays of six samples is covered 
by a white plywood box. 

After 7 months in the field, termite activity (as indicated by shelter tubes) was visible within each 
array (plywood box), either in the bait stakes, along the edges of the concrete blocks, in the 
plywood boxes themselves, or along the edges of the test specimens. To avoid disturbing the 
insects, and possibly causing them to retreat A-om the site, we did not lift or move the test 
specimens. I expect that attack will be most evident on the underside of the test boards, and we 
will examine this after one year in the field (end of June 1994). However, at this point, a few 
of the test boards showed visible evidence of termite feeding: 

D, D, G, H, • extensive termite tunneling on all sides of boards. 
I, J (controls) 

7, 13, 27, 28, - minor attack, evidence of termites tunneling up through the 
30 (low boron) bottom and emerging through one end of 7, 13, and 27. 

59 (high boron) - evidence of termites tunneling up through tfie bottom and 
emerging through one end of each board. 

I will keep you informed of conditions at the site, and perform a more extensive inspection at 
the one-year point (end of June). Please contact me if you have any questions. 

A N E Q U A L C M T O R T U N T I Y / A F H R M A T I V E A C T I O N l N 5 T n i J n C » I 



March 18 1994 

Tony Byrne, Paul Morris and Kunio Tsunoda 

Mr. Tomoi was (conveniently) v i s i t i n g Vancouver so we took the 
opportunity to discuss the boron termite test with him. He has 
been the main COFI (Japan) contact on the project. We explained 
the test protocol and our plans for the main test, now delayed but 
projected to s t a r t i n May 1995. Tomoi was concerned that the 
relevant government agencies should be aware of our plans, so that 
when we develop data i t w i l l be recognized and more e a s i l y accepted 
by codes and standards au t h o r i t i e s . He said the key agencies are 
the Forestry Agency, the Environmental Agency, the Housing Loan 
Corporation and the Ministry of Agriculture, Forestry and 
F i s h e r i e s . Mr. Ichiro Tsukada, who recently v i s i t e d Forintek, i s 
well placed i n the Forestry Agency (Deputy Director, Forest 
Products Department) to select and inform the appropriate people i n 
the other agencies of the project. The main person to deal with i n 
the Forestry agency would probably be Mr. Sato (who i s i n charge of 
wood preservation). A d d i t i o n a l l y the Government Housing Loan 
Corporation (comparable to CMHC) may have research funds for 
i n v e s t i g a t i n g CCA substitutes and money may be available towards 
the project for f i s c a l 1995/96. Tomoi stressed that the amount of 
money would be small but i t i s an important symbol of government 
recognition of the project and t h i s i s c r i t i c a l . 

The f i r s t step i s a l e t t e r sent to Mr. Tsukada from KT, with 
attachments from Forintek and from the Hawaiian co-operator, 
b r i e f l y explaining the project. 

Tomoi said that Mitsui Homes, one of the largest 2x4 builder i n 
Japan, i s aware of borates. They have v i s i t e d Forintek and are 
aware of our work i n t h i s area. A competitor i s now o f f e r i n g a 30 
year guarantee on t h e i r homes as a competitive "edge". Boron 
treatment of wood for above-ground painted applications could be 
useful here. The p o s s i b i l i t y that the borate may o f f e r a "Fire 
Resistant" c l a s s i f i c a t i o n to the wood should also be investigated. 


