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Osmose Cop-R-Plastic

Osmose PoleWrap RTU

BASF Wrap with Cu/F/B

BASF Wrap with Cu/B

Genics Cobra Wrap

Genics Cobra Slim (an experimental wrap)

Triangle Laboratories Biological Treatment

The treatments were applied 0 to 450 mm below the groundline, according to the manufacturer’s instruc-

tions, and then the soil was backfilled.  The total amount of chemical applied to each pole was deter-

mined by weighing the containers and applicator brushes before and after chemical application ,or by

measuring the total amount of prepared wrap applied.  An additional set of ten poles served as untreated

controls.

The poles were sampled 2, 3 and 5 years after treatment by removing increment cores from selected

locations below groundline.  The data from the 5 year sampling were reported last year.  After 5 years

copper levels have started to decline in all four wraps containing copper, and boron levels in both wraps

containing boron are low.  Fluoride levels remain above threshold in two of the three wraps containing

fluoride.  The test is next scheduled to be inspected in 2008.

D.   Performance of External Treatments for Limiting Groundline Decay on Southern Pine Poles

in Southern Georgia

Over the past decades, the UPRC has established a series of tests to evaluate the performance of

external supplemental preservative systems on utility poles.  Initially, tests were established on non-

treated Douglas-fir pole sections. The tests were established on non-treated wood because the absence

of prior treatment limited the potential for interference from existing preservatives, and the use of non-

decayed wood eliminated the variation in degree of decay that might be found in existing utility poles.

Later, we established tests on western redcedar, western pine and Douglas-fir poles in the Pacific Gas

and Electric system near Merced, CA.  The poles in this test had existing surface decay and were sorted

into treatment groups on the basis of residual preservative retentions. Within several years, we also

established similar trials in western redcedar and southern pine poles in Binghamton, New York and

southern pine poles near Beacon, New York.  In the second test, we altered our sampling strategies in

consultation with our cooperators and attempted to better control application rates.  The chemical sys-

tems evaluated in these trials have varied over the years as a result of corporate changes in formulation

and cooperator interest.  One other drawback of these tests is that none have been performed under truly

high decay hazards.  In this section, we describe procedures used to establish a test of currently regis-

tered formulations in the Georgia Power system.

Southern pine poles that were in service for at least 10 years were selected for the test. The poles were

located in easily accessible right-of-ways to minimize the time required to travel between structures, were

treated with oil-based treatments (CCA would interfere with analysis of copper containing systems) and

would not have been subjected to prior supplemental surface treatment.  Unfortunately, we could not

locate poles in the Southern Company system that had not been previously treated.  All of the poles in this

test had previously been treated with OsmoPlastic in 1980 and/or 1994.  While the oilborne components

in this formulation will not interfere with future analysis, this system also contains fluoride.  This necessi-

tated some prior sampling of poles to assess residual fluoride levels for the poles that were to be treated

with the two fluoride containing Osmose formulations.  We recognize that it would have been better to

have poles that had not received prior treatment; however, this was not possible within the system.  Prior
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Poles in the test were allocated to a given treatment and each treatment was replicated on a minimum of

10 poles.  An additional 10 poles were included as non-treated controls.

The treatments in this test were:

CuBor (paste and bandage)

CuRap 20 (paste and bandage)

Cobra Wrap

Cop-R-Plastic

Pole Wrap (Bandage)

Each pole was excavated to a depth of 600mm (24 inches) and any weakened wood was scraped away.

The residual circumference of the pole was measured at groundline then the chemical was applied

according to the manufacturer’s recommendations.  In cases where the label allows for a range, it was

agreed in the field to use the same thickness for all paste systems (see discussion below).  The amount

of chemical applied to each pole was determined by weighing the container and brush applicator before

and after treatment.  The difference was used, along with the surface area to which chemical was ap-

plied, to calculate a rate per unit area of pole surface.  The treated areas were covered with whatever

material was recommended by the manufacturers of that formulation, then the soil was replaced around

the pole.  In the case of the CuBor, which allows a range of thicknesses to be used, the thinnest paste

thickness was used. The remaining systems allow for one paste thickness.

Chemical movement from the pastes into the wood was assessed in five poles per treatment one year

after treatment by removing increment cores from approximately 150 mm below the groundline.  A small

0-25 1.18 (1.77)

25-50 0.46 (0.35)

50-75 0.53 (0.36)

0-25 0.96 (0.89)

25-50 0.54 (0.25)

50-75 0.62 (0.28)

Pole Wrap

Fluoride Level (kg/m3)Distance from Surface (mm)Proposed Treatment

Cop-R-Plastic

Table IV-1.  Fluoride levels at selected distances from the surface of southern pine poles 10 years after

application of a fluoride-containing external preservative system.

treatment can have a number of potential effects.  Obviously, residual fluoride can increase the amounts

of fluoride found in the test poles; however, we hope to be able to factor this chemical loading out using

our pre-treatment sampling.  The presence of residual chemical may have other effects on diffusion of

newly applied chemicals (potentially both positive and negative); however, this subject has received little

attention.

Initial fluoride levels in poles receiving either Cop-R-Plastic or Pole Wrap averaged 1.18 and 0.96 kg/m3,

respectively, in the outer 25 mm prior to treatment (Table IV-1).  These levels are well above the internal

threshold for fluoride (0.67 kg/m3) but still below the level we have traditionally used for performance of

fluoride based materials in soil contact (2.24 kg/m3).  Fluoride levels further inward ranged from 0.46 to

0.62 kg/m3.  These levels are at or just below the internal threshold.  It is clear that we will have to use

caution in interpreting the results from these tests.  On the positive side, however, the results suggest that

some re-examination of the retreatment cycle might be advisable to determine if the period between

treatments might be extended.
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patch of the exterior bandage and any adhering paste was scraped away, then increment cores were

removed from the exposed wood on one side of the pole.

The cores were cut into two different patterns.  Chemicals containing copper-based biocides were

segmented into zones corresponding to 0-6, 6-13 and 13-25 mm from the wood surface. Wood from a

given zone from each pole were combined and then ground to pass a 20 mesh screen. Copper was

assayed by x-ray fluorescence spectroscopy (XRF).  Cores removed from poles treated with boron and

fluoride containing systems were cut into zones corresponding to 0-13, 13-25, 25-50 and 50-75 from the

wood surface.  These segments were processed in the same manner as described for the copper con-

taining cores.  Boron was analyzed by extracting the ground wood in hot water, then analyzing the extract

using the azomethine-H method, while fluoride was analyzed by neutron activation analysis.

Several months after this test was installed, a number of questions were raised by various cooperators

about aspects of the treatment including the application of a pasture wrap to the tops of some poles but

not others, the possible interference of prior fluoride presence on the new treatment, and most impor-

tantly, the decision to use a single thickness for all of the paste systems.  The pasture wrap was appar-

ently offered to all cooperators and is required in the Georgia Power Specification for poles in livestock

fields, but was not used on all poles.  The potential fluoride interference was a known when the test was

established.  While we recognize that fluoride levels vary by location in the poles, we believe that, as a

composite of the poles in the test, we can develop a correction factor to apply to those poles treated with

the fluoride containing systems.

There was considerable discussion about this test at the 2005 Fall Advisory committee meeting. After

much discussion, it was agreed that we would proceed with the test with the understanding that we would

note that the CuBor was applied at the lowest label recommendation, that there were objections to the

presence of the original fluoride and that we would continue to assess the effects of variables such as the

presence of the pasture wrap on wrap performance. Finally, at the time, the producers of CuRap 20

asked that we not sample their poles in this test.   Although they later changed their mind, this decision

was made after the one year sample.  As a result, there were no 1 year CuRap 20 data.

For the purposes of protective levels required for the performance of each system, we took the following

approach.  We recognize that remedial treatments are applied to in-service poles that still contain some

initial treatment; however, there is no way that an inspector could realistically quantify that level for an

individual pole.  As a result, chemical loadings could vary from virtually none to far more than was origi-

nally specified.  We took a conservative approach in this case and assumed that the initial treatment did

not contribute to the efficacy of a barrier system, although we recognize that, in most cases, it does.

In addition, there are no good data for the thresholds of multi-component systems currently on the market

though Fahlstrom (1964) produced some excellent data on a number of the earlier systems. Although we

recognize the potential for synergy among the biocides in multi-component systems, we are just now

beginning to produce data on how effective these systems are at preventing surface decay. Again, as a

result of the lack of definitive information, we do not consider multi-component systems. Instead, we use

the previously reported threshold for protection of wood against decay in soil contact.    In the case of

copper-based biocides, we have used a single threshold for copper naphthenate, while we use upper

and lower thresholds for the boron and fluoride. We have taken this approach because of the differential

movement of the oil and water based systems. In virtually all previous tests, the copper based biocides

have moved only a short distance intro the wood from the surface. Thus, the primary function of the cop-

per compound is surface protection against soil inhabiting organisms.
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Conversely, the boron and fluoride are both capable of diffusing inward for considerable distances from

the surface. As a result, they have the potential to provide protection against both internal decay fungi and

insects.  The dual thresholds reflect that potential. Thus, for these chemicals, the lower threshold is pre-

sented to provide some guide to the potential performance of these systems away from the surface,

while the upper threshold is the more direct measure of surface protection.

We are currently attempting to develop more definitive data on the thresholds for multi-component sys-

tems that takes into account the role of the initial treatment and the benefits of multi-component systems,

but for the present, we will continue to take a very conservative approach to interpreting our external

barrier data.

Copper levels in the four copper containing systems ranged from 0.35 to well over 1.5 kg/m3 in the outer

6 mm one year after treatment and did not change appreciably in the second year (Figure IV-1).  Copper

levels in the CRP system increased between 1 and 2 years, while those for the two CuBor systems

declined slightly. At this point, there is little difference in copper levels between the two systems.  Copper

levels in the CuRap 20 paste and bandage systems were similar to those found for the CRP and CuBor

systems 2 years after treatment.  These results would be consistent with previous tests of this system on

other wood species.  Copper levels in the Cobra system were below the threshold for copper

naphthenate in soil contact at both time points.

Figure IV-3. Residual copper levels at selected distances from the wood surface 150 mm below

groundline on southern pine poles 1 and 2 years after treatment with Cobra Wrap, Cop-R-Plastic  (CRP)

or CuBor in paste or bandage form.

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

year 1 year 2 year 1 year 2 year 1 year 2 year 1 year 2 year 2 year 2

Cobra CRP CuBor CuBor wrap CuRap20 CuRap20

Pak

C
o

p
p

e
r 

(K
C

M
)

0-6 mm

6-12 mm

12-25 mm

67



Oregon State University Utility Pole Research Cooperative

DR
AF
T

Figure IV-4. Residual boron levels at selected distances from the wood surface 150 mm below

groundline on southern pine poles 1 and 2 years after treatment with CuBor and CuRap 20 in paste and

bandage form.
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Copper levels fell off sharply from the 0 to 6 mm segments to the 6 to 12 mm segments for all treatments,

particularly with the prepared CuBor bandage 1 year after treatment.  Copper levels in the 6-12 mm zone

increased markedly in year 2 with the CuBor wrap.  Copper levels in the Cobra and CRP treatments

were generally lower in the 6 to 12 mm zone than those in the CuBor treatments as were the copper

levels in the inner zones for the 2 year CuRap 20 treatment. Copper levels were low in the zone 12 to 25

mm from the surface for all four systems. The sharp drop-off in chemical loading with distance from the

surface is typical of copper based systems, which will tend to migrate for only short distances from the

wood surface.  Since the primary function of the copper component is surface protection, the immobiliza-

tion of copper in the outer zone is a useful attribute for these systems.

Boron was a component of both the CuBor and CuRap 20 systems.  Boron levels in poles receiving

these treatments were nearly all well over the threshold for surface fungal attack in the outer 13 mm of the

pole (Figure IV-4).    Boron levels dropped steadily with distance from the pole surface, but were still

above the lower threshold 13 to 25 mm from the pole surface with both systems.   Interestingly, boron

levels were higher for the bandage than the paste for CuRap 20 but the levels in the CuBor were similar

for wrap and paste systems 2 years after treatment.  We typically consider pastes to provide more inti-

mate wood contact than bandages, but this does not always appear to affect the resulting chemical

levels.  Boron levels 25 to 50 mm and 50 to 75 mm below the surface were above the thresholds for both

systems, indicating that this chemical has moved well into the wood over the 2 years after application.
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Fluoride levels in poles treated with Cop-R-Plastic and Pole Wrap were all well above the threshold from

the surface to 75 mm inward (Figure IV-5).   As noted earlier, all of the poles in the test had received a

fluoride containing groundline treatment (OsmoPlastic) 10and/or 24 years earlier.  Initial sampling indi-

cated that fluoride remained in these poles, albeit at low levels.  Fluoride levels in the outer zones of the

same poles 1 year after treatment were 4 to 6 times higher than the background levels.  Fluoride levels in

poles 2 years after treatment were generally similar to those found after one year. There was slight con-

centration gradient inward from the surface, but the trends were not always consistent.  Fluoride levels at

all depths sampled remain above the threshold.
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Figure IV-5. Residual fluoride levels at selected distances from the wood surface 150 mm below

groundline on southern pine poles 1 or 2 years after treatment with Cop-R-Plastic or Pole Wrap.

The 2 year results with all five systems inspected indicate that components of all of the systems have

moved into the wood, although there are clearly differences in degree of movement among the systems

and with the use of pastes vs. bandages.

E. Effect of Moisture Content on Movement of Copper and Boron from CuBor and CuRap 20

Treated Douglas-fir Sapwood

Over the years, we have established both laboratory and field trials to assess the ability of various exter-

nal preservative paste components to move into the sapwood of various wood species.  The field trials

provide excellent long term performance data and, because many of these tests take place on in-service

utility poles, the data generated is directly applicable to the utility system.  At the same time, the discus-

sion in Section D highlights the problems associated with field tests.  To partially address these issues,

we have often established laboratory trials of external preservative systems to better understand the rates

of chemical movement under more controlled conditions.
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