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Results
All the untreated controls had failed when the ﬁrst two treated posts were removed after 3.5 years.
No insect attack or decay was observed when the cross sections were cut from treated posts after
3.5, 6.5, or 10 years. Although the variability between replicates makes it diﬃcult to form deﬁnitive
conclusions, some trends are apparent.
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Abstract

• Trends in copper hydroxide retention
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diﬀered from those of borax.

• The eﬀect of vertical location appeared to

borax from the posts with time. The average
borax retention was 1.51, 0.99, and 0.66 lb/ft³
after 3.5, 6.5, and 10 years, respectively.
However, even after 10 years, the average
borax concentration in the posts (0.66 lb/ft³)
was above the toxic threshold for decay fungi.
Fahlstrom (1964) evaluated the toxicity of
borax to ﬁve decay fungi and reported that
the toxic thresholds ranged from 0.05 to
0.18 lb/ft³.
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was periodically evaluated using a
push test. After 3.5, 6.5, and 10 years,
two treated posts were sacriﬁced to
determine borax retention and copper hydroxide
retention in increments from cross sections ranging
from 7 in. below ground to 14 in. above ground.
After 3.5 years, all untreated control posts had failed.
After 6.5 and 10 years, the remedially treated posts were
generally sound at the groundline, but most suﬀered
top decay. The average borax retention was 1.51, 0.99,
and 0.66 lb/ft³ after 3.5, 6.5, and 10 years, respectively.
The average copper hydroxide retention in the sampled
increments was 0.23, 0.26, and 0.22 lb/ft³ after 3.5, 6.5,
and 10 years, respectively. Although retentions varied
among posts, in most cases, the borax retentions were still
above the threshold needed to prevent attack by decay
fungi even 10 years after treatment.
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3.1% copper
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depend on assay zone, with higher retentions
occurring above ground in the 0- to 0.5-in.
assay zone and higher retentions occurring
below ground in the two inner assay zones.
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• Diﬀusion of copper hydroxide into the

wood was more limited than that of borax.
The average copper hydroxide retention in
the 0.5- to 1.0-in. assay zone (0.19 lb/ft³) was
less than half of that in the outer 0- to 0.5-in.
assay zone (0.44 lb/ft³).
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A borax–copper groundline treatment has protected the
lower half of otherwise untreated pine posts for 10 years.
Borax from the groundline treatments has most eﬀectively
diﬀused into the posts, while the copper appears to be less
mobile but more permanent.
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appeared to be more permanent than borax.
Years in test did not have a noticeable eﬀect
on average copper hydroxide retention, with
levels of 0.23, 0.26, and 0.22 lb/ft³ after
3.5, 6.5, and 10 years, respectively.
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• Not surprisingly, copper hydroxide also
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• The greatest borax retentions were generally

• There appears to be some depletion of
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average retention in the second half-inch
assay zone (1.16 lb/ft³) was only slightly
below that in the outer half-inch (1.35 lb/ft³).
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• Borax is diﬀusing into the posts—the
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Distribution of copper hydroxide and borax in treated posts at
3.5, 6.5, and 10 years after installationa

Although variability between replicates makes deﬁnitive
conclusions diﬃcult, it appears that the retentions of
borax and copper remaining in the wood were suﬃcient to
prevent attack by decay fungi and termites.
This study indicates that evaluation of untreated posts can
be a valuable part of the overall assessment of a groundline
treatment’s eﬃcacy.

