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PERFORMANCE OF PRESERVATIVE-TREATED
WOOD SHINGLES AND SHAKES
RODNEY DE GROOT
USDAFS Forest Products Laboratory
Madison, Wis.

Preservative treatments can be applied to wood roofing
before or after installation. In this paper, we briefly review
treatment objectives, types of treatments, treating stan-
dards, quality control, technical factors that affect shake
and shingle performance, environmental concerns, and
disposal of spent or excess-treated wood products. A synop-
sis of research on alternative treatments for wood shakes
and shingles being conducted at the USDA Forest Service,
Forest Products Laboratory (FPL), is also presented.
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INTRODUCTION

Wood shakes and shingles are expected to remain durable
(in-service) for lengthy periods. Traditionally, this long-
term performance has been achieved by using the naturally
durable heartwood of selected tree species to produce
shakes and shingles. Other species are being considered as
source materials for shakes and shingles. 1,2,3,4,5 Products
manufactured from alternative species may be composed of
both durable heartwood and nondurable sapwood or
entirely of nondurable wood. When wood that is not natu-
rally durable is used in the manufacture of shakes and shin-
gles, preservative treatments are needed. Sapwood from all
species is nondurable and requires protection. “Included
sapwood” within the heartwood of western red cedar is also
nondurable. 6.7.8.9.10 It has not been common to treat cedar.
The main value of treated cedar is the chemical penetra-
tion on the ends of the cedar shake or shingle (the butt
ends). Penetration of about 1/2 to 3/4 in. (12.7 to 19.1 mm)
can be attained on these ends. Cedar is labeled by the
American Wood-Preservers’ Association (AWPA) as a non-
treatable species. However, the most moss or fungus occurs
first on the butt ends where the most moisture is retained.

The durability of heartwood varies with tree species. A
grouping of domestic woods according to approximate rela-
tive heartwood decay resistance is presented in the Wood
Handbook.” Within the construction industry, some confu-
sion about naturally durable woods occurs by inference that
products produced from second-growth trees have the same
durability as products produced from the naturally durable
heartwood of old-growth trees from virgin stands. Bald
cypress is a case in point. Heartwood from uniformly large,
old trees of virgin timber is resistant to decay, but such trees
are not readily available today. Products that are currently
produced from second-growth cypress may contain sapwood
as well as heartwood, which is less durable than heartwood in
virgin growth.12 Second-growth cedar is less durable than is
old growth. but the dramatic instability (cupping, curling,
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splitting) of shakes and shingles manufactured from second-
growth cedar is even more important.

The primary objective of pressure treatments with wood
preservatives prior to installation is to impart or enhance
durability. To extend the service life of wood roofing after
installation, it is important to control growth of unsightly
flora (molds, algae and moss) on the surface of wood roof-
ing as well as on the underside of shakes and shingles. In
addition, oils are applied to prevent or reduce checking in
extremely dry situations. Lastly, an alteration of visual
appearance may be a subordinate objective of treatments
that contain a pigment.

Pressure treatments, prior to installation, have an initial
effect on color of shakes and shingles, but this becomes
less noticeable as roofing weathers. A greenish color is
apparent on new CCA-treated shakes. Some treaters are
now adding a dye to the treatment to impart a more natur-
al brownish color to the new shakes.

Not included as an objective of a preservative treatment
is improved fire performance. In an experimental appara-
tus that allowed us to evaluate the effect of preservative
treatments (Table 1 ) on fire performance of wood shakes
and shingles, we found no indication that preservative
treatment improved fire performance (LeVan and De
Groot, unpublished document). Indeed, treatment with
preservatives that contain heavy metals, such as treatment
with chromated copper arsenate (CCA), may contribute to
glowing combustion of an ignited item after the flame has
been extinguished. We are unaware of any record of this
occurring in CCA-treated roofing, but the potential exists
should that roofing be ignited.

Chemicals that have traditionally been used as fire-retar-
dant treatments are not regarded as wood preservatives.
However, some fire-retardant treatments appear to enhance
decay resistance of shakes in service and slow the rate of
corrosion on galvanized fasteners, compared to non treated
western red cedar. A patent has been issued for a one-step
treatment that provides protection against both decay fungi
and fire. 13

TYPES OF TREATMENTS

Treatments can be classified according to the methodology
used in applying chemical (pressure or nonpressure): time
of treatment (before or after construction), whether water
or a petroleum carrier is used, the active ingredient by
class of compound, and allied function of the formulation
(e.g., water repellency).

Pressure treatments involve applying the preservative
chemical under pressure to force the chemical within the
treated product. Various treating cycles may be used but
will not be discussed here.
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Ammoniacal copper citrate

Azoles

Copper azole (CuAz)

Copper dimethyldithiocarbamate (CDDC)

Copper naphthenate (CuN)

Copper octoate (CuOct)

Copper/quaternary ammonium (CuO/ODAC)

(ACQ)

Copper-8-quinolinolate

Active ingredient Description of preservative

Ammonical copper zinc arsenate (ACZA) An alkaline waterborne preservative that is commonly used in treatment of
refractory western species such as Douglas-fir. This is similar to the previous
formulation of ammonical copper arsenate (ACA), but with zinc substituted
for some of the arsenic.

A waterborne  formulation containing copper equivalent to 4 moles of copper
oxide (CuO) and 1 mole Of citrate (C6H4O7) appropriately dissolved in ammo-
nia and CO2.

Two different azoles (Tebuconazole and Propiconazol) show potential as
wood preservatives and are being developed and evaluated either individually
or as components of a mixture of active ingredients.

Copper Azole wood preservatives contain copper and an azole biocide at a 
weight ration of 25:1. These are under development and covered by
International Patent application PCT/GB92/01427.

CDDC is a chelate formed either by the reaction of copper sulfate plus sodi- 
um dimethyldithiocarbamate (SDDC) or copper complex with ethanolamine
(2-aminoethanol) plus SDDC. This is a two-step treatment that is in the devel-
opment stage.

Preservatives containing copper naphthenate as the active ingredient may be
formulated as either a waterborne- or petroleum-based system. The organic
component naphthenate is actually composed of a variety of acids that are
collectively referred to as naphthenic acid.

Preservatives containing copper octoate are formulated mostly in a petrole-
um carrier.

Ammoniacal, waterborne preservatives.

—The quaternary ammonium component is octyldecyldimenthylammonium
chloride. The CuO:Quat ratio is 1:1.

—The quaternary ammonium component is didecyldimethylammonium
chloride (DDAC). The CuO:Quat ratio is 2:1.

This active ingredient may be applied either as an oil-based system or as a
waterborne system. Solution concentrations normally reflect the concentra-
tion of the entire preservative rather than just the copper, as metal, alone.
This active ingredient is approved by the Food and Drug Administration for
use on wood products that come in contact with food.

Didecyldimethylammonium chloride plus 3-iodo-2- A patented aqueous mixture of DDAC and IBPC in a ratio of 8.5 to 1 (Ward
propynyl butyl carbamate (DDAC/lPBC) 1990). This is used as an antistain treatment on freshly sawn lumber. Other

applications are being explored.

Chlorothalonil This is a broad spectrum fungicide that has been used in agriculture for many
years to control plant diseases caused by fungi. It is now being evaluated for
use as a wood preservative, either individually or in combination with other
preservatives or insecticides. This is an oilborne preservative.

Zinc naphthenate (ZnN) Zinc is formulated with napthenic acids. As with copper naphthenate, this
preservative can be formulated as either a waterborne or petroleum-borne
system. Zinc naphthenate has a clear color. It does not impart a greenish color
as do most copper-based preservatives.

Table 1. Preservative chemicals  that  may  be considered for use in wood roofing but are not yet included in standards.
.

In contrast, non pressure treatments entail applying the
preservative chemical by spraying, short-term soaking (dip-
ping), hot and cold bath treatments, as well as by methods
designed to permit diffusion of the active ingredient into
the wood. The installation of horizontal metal strips
between courses of shakes or shingles is based upon the
principle that metallic elements (copper or zinc) eluting
from the metal strip will suppress biological growth on the
roof surface below. In the wood roofing industry today,
nonpressure treatments are employed mostly as spray
applications of chemicals to shakes and shingles that are
already installed.14

Some nonpressure treatments are being researched for

use prior to construction. These will provide mostly an exte-
rior shell of protection, but the degree to which preserva-
tives perpetrate into the cut ends of shakes and shingles is
dependent upon both the wood species and the formula-
tion. Sapwood of all species tends to be permeable, but that
of heartwood varies with species. Little penetration of a
nonpressure treatment will occur in impermeable wood.
The heartwood of softwood groupings such as Southern
Pine and Douglas Fir exemplify impermeable wood tissues.
whereas the sapwood portion is permeable. It is to be antici-
pated that with nonpressure treatments in which a shake is
immersed or flooded with an oilborne solution, some pene-
tration of the treatment chemical into the exposed grain at
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cut ends of permeable wood tissues will occur.’”’ Treatments
with waterborne formulations will not penetrate either tis-
sue very well.

Nonpressure, water repellent, preservative treatments
are quite effective in above-ground construction exposed
to intermittent wetting and are designed to be drip free. 15

The utiliy of these types of treatments for protecting wood
roofing requires demonstration. With wood roofing, water
can be retained for considerable periods between overlap
ping shakes. Water-repellent treatments were ineffective in
reducing moisture content of wood packaging exposed to
three continuous days of wetting in a jungle environment.16

In-depth treatment of wood can be achieved by diffusion
of some preservatives such as borates, but the potential lim-
itation for this type of treatment is the egress of the dif-
fusible chemical and subsequent loss of protection when
the product is rewetted in service. For leaching of a dif-
fusible preservative to occur, water must penetrate the
wood product to dissolve the preservative and form a con-
tinuous pathway for removing the preservative by diffusion.
Typically this occurs in wood products that are in continu-
ous contact with the soil or exposed to a continuum of
water running off the surface of the product.];

Preservative treatments are also distinguished by the type
of carrier used, i.e. whether water or a petroleum oil is used
as the solvent for the active ingredient. Most nonpressure
treatments for shakes that are already installed on roofs are

waterborne systems. An oilborne formulation that might be
developed for this application would have to meet applica-
ble regulations about volatile organic compounds (VOCs).
The waterborne preservative CCA is currently used for treat-
ment of wood shakes. Additional waterborne and oilborne
preservatives are being evaluated for this use.

Treatments may also be classified according to the chem-
ical that functions as the biocide, i.e., the active ingredient.
Within that grouping, treatments may be further catego-
rized according to the intended exposure, e.g., ground
contact, not in ground contact, exterior applications, inte-
rior applications subjected to frequent wetting, or interior
applications without exposure to water. For active ingredi-
ents that are accepted for use in the entire array of expo-
sures, different requirements for retention (amount of
chemical within a given volume of wood) and penetration
(depth to which the chemical penetrates into the product)
might be required for one or more use applications.

STANDARDS

Wood preservative standards describe the formulation
chemistry of the wood preservative, method of analysis,
minimum quantity and penetration of chemical required
for specific commodities, procedure to ensure quality con-
trol, and related information on processing, handling pro-
cedure, and third-party inspection labels.
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Within the United States, preservatives are accepted for
standard by two major organizations: the American Wood-
Preservers' Association (AWPA) and the American Society
for Testing and Materials (ASTM). Preservatives are Also
approved for use by various building code authorities
Within these organizations, new preservatives are generally
brought forward for application in commodities other than
wood roofing prior to their consideration for use in wood
roofing. The wood roofing market tends not to be large
enough to support the development of new preservatives
for this unique purpose. Consequently, preservative chemi-
cals that are proposed for pressure treatment of wood roof-
ing often have a substantial developmental history.

Historically, nonpressure treatments have not benefited
from the review given pressure treatments, but this is chang-
ing with an expansion in the scope of AWPA to include
nonpressure preservative treatments. Thus, avenues for for-
mal acceptance to standard within the AWPA exist for new
treatments, either pressure or nonpressure.

One problem that continues to perplex standard-setting
authorities is the difficulty of predicting future long-term
performance of candidate treatments on the basis of short-
term laboratory tests. For example, soil contact decay labora-
tory tests provide a more severe challenge to treated shakes
than five years of field exposure on simulated decks of treat-
ed shakes or in modules of overlapping shakes exposed in
an open field in southern Mississippi. In comparative labora-
tory and field studies using the preservative-treated shakes
from the same treatment, even preservative treatments that

 attain a minimum of 3/8 in. (9.5 mm) preservative penetra-

 included with AWPA standards for treatment of a variety ot

showed no efficacy in laboratory soil-jar tests prevented
decay in shakes during the first five years of field exposure in
an open field in southern Mississippi (Table 2).18 Indeed, it
was not until after 6.5 years of exposure that we saw the first
evidence of decay in shakes that were treated with copper
octoate (Table 3). With a lack of direct linkages between
accelerated tests and actual field performance, it is not sur-
prising that standard-setting authorities are conservative in
accepting new products to standard.

PRESERVATIVES ACCEPTED IN STANDARDS

Currently, the only treatment included within the standards
published by AWPA for use in wood roofing’” is a pressure
treatment using CCA. Only wood shakes that are manufac-
tured from Southern Pine are referenced in this standard.
The retention of’ CCA that is specified by AWPA for
Southern Pine shakes and shingles’ is 0.4 pounds per cubic
foot (().4 lb/ft3 = 6.4 kg/m 3). This is the retention specified
for wood used in ground contact and is greater than that
required in Southern Pine lumber that is used above
ground in decks.

The CERTI-LAST* program developed by the Cedar
Shake & Shingle Bureau (Bellevue, Wash.) is based on pres-
sure-treatment requirements that function in the same
manner as a standard (Figure l). (The Cedar Shake anti
Shingle Bureau’s [C. S. S. B.] Certi-last program was formu-
lated in 1988-1990. Some treated products were previously
available. particularly in Hawaii around 1983. ) Specified are
the commodity (No. 1 Grade western red cedar shakes and
shingles). the preservative (CCA), the method of treating,

* The use of trade names is for information only and is not intended to be an
endorsement  by the USDAFS  Forest Products Laboratory.

Figure 1. Example of inspection label that indicates compliance with min-
imu m treating criteria defined in the Cedar Shake & Shingle Bureau's
CERTI-LAST program.

the minimum penetration and preservative retention, and
quality control standards. The goal of this program is to

tion at the butt ends of the shakes and shingles.
CCA has a lengthy history of performance20 and it is

commodities. Three major formulations of CCA ‘are
included within the standard that describes the chemical
formulations of wood preservatives,” but all wood that is
currently treated with CCA is treated with only one formu-
lation, Type C. Stakes of Southern Pine sapwood that were
treated with a closely related formulation of CCA Type B at
a retention of 0.37 lb/ft3 and exposed in ground contact at
the FPL’s field plot in southern Mississippi show no failures
after 40 years of exposure. This retention corresponds with
the 0.4 lb/ft3 requirement for CCA Type C in wood shakes.
This attests to the durability of CCA-treated Southern Pine
sapwood. Stakes of Southern Pine heartwood, treated with
CCA Type C, have been exposed in field plots for only 15
years with no failure at any of the retention levels used.

With regards to potential durability of shakes that are
treated with CCA in accordance with AWPA standards, the
ultimate durability of the treated shakes probably would be
more dependent on quality of treatment than efficacy of
the preservative. Compliance of the treatment with refer-
enced standards or specific marketing programs can be
verified by third-party inspections. Obviously, evey bundle
of shakes cannot be inspected, but representative sampling
of the production of pressure-treated shakes is conducted.
Bundles of shakes that are produced within programs that,
according to the third-party inspection routines, are meet-
ing minimum treating requirements will be tagged or
labeled so that the purchaser can recognize that the shakes
were inspected and did pass the standard identified on the
tag or label (Figure 1).

The potential of metal fasteners to corrode in moist
wood is well documented.22.23 Note the potential for galvan-

with CCA-treated wood under conditions of long-term wet-
ting. The relative susceptibility of nails to corrosion in

tion of the metals, coatings and base metal in a galvanic
series of metals referred to sea water.24 When lengthy ser-
vice life is desired, metals that are cathodic to copper in
the galvanic series should be chosen for use in contact with
CCA-treated wood in moist conditions. 25 Results from
experiments designed to simulate conditions in wood
foundations showed that type 304 and 316 stainless steel,
silicon bronze, copper and monel nails were suitable for
those conditions.25 The minimum retention of CCA in
wood foundations is greater than in wood shakes (0.6 lb/ ft3

compared with 0.4 lb/ft3). Nevertheless, the potential for
galvanic cells to form under conditions of continued wet-

 ic cells to form whenever metal fasteners are in contact

 CCA-treated wood can be predicted by comparing the posi-
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Table 3. Condition of pressure-treated shakes on roofdecking after 6.5 years exposure in southern Mississippi and after 6.25 years exposure in eastern
Texas.

ting still exist and need to be considered when choosing
fasteners and flashing for use with CCA-treated shakes.

and shingles should be disposed only in an approved land-
fill. They should not be burned within a dwelling or in an

Treated-wood materials should be handled in accordance open fire at the construction/demolition site.
with instructions given in the Consumer Information Sheets It also seems advisable m not install shakes prior to com-
that are available from suppliers of treated-wood products.
Cutting and sawing should be done while wearing a dust

pletion of the chemical reaction that occurs within CCA-
treated wood soon after treatment. Various reactions

mask and appropriate eye protection. CCA-treated shakes among the chemical components and between the chemi-
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cal components of the treating solution and the lignin and
celluIose in wood occur within treated wood immediately
after treatment as stable components are formed within
wood. This is sometimes referred to as “fixation. ” In the
treating solution. chromium is in the hexavalent state. The
primarv reaction that governs all reactions during the main
precipitation fixation period after treatment is the chromic
acid reduction to trivalent chrome.26 Standard methods
have been developed to test for the presence of hexavalent
chromium in treated wood.27 This method indicates, by the
absence of a colored chronotropic acid complex, the pres-
ence of 15 ppm or less chromium (VI). In practical terms,
this is taken as evidence that fixation is virtually complete.
Attention to this fixation reaction in CCA-treated shakes
may be important with respect to leaching. An analysis of
rainwater collected from CCA-treated shakes exposed in
British Columbia indicates that the level of leaching
decreased to a very low level after six- to eight-months expo-
sure. 28A study using marine piling treated to retention lev-
els almost six times greater than that used in shakes showed
that the leaching of copper, chromium, and arsenic from
properly treated and fixed CCA-C treated wood does not
occur at a concentration that would significantly affect
water quality (around those pilings).29 If shakes were to be
installed prior to completion of this reaction, it seems likely
that the soluble chemicals within the wood would be subject
to leaching by rain.

CURRENT PRESERVATIVE RESEARCH

Public concerns about the environment and a growing
recognition of the need to manage treated-wood products
throughout their life-cycle, from manufacture through dis-
posal or reuse, are two of the stimuli driving a search for
additional preservatives. Some preservatives that are receiv-
ing current attention are listed in Table 1.

The C.S.S.B. in cooperation with Chemical Specialties
Inc. has 16 test decks in Hilo, Hawaii. Shakes were treated
with CCA, ACQ or Bardac 22. After four years, the most sta-
ble flat-grain shakes are those treated with Bardac 22. The
least stable flat-grain shakes are those treated with CCA.

In recent research at the FPL, we have explored the
potential to produce durable shakes from alternative wood
species with nondurable heartwood.** Shakes manufac-
tured from western hemlock (Tsuga heterophylla), Pacific
silver fir (Abies amabilis), grand fir (A. grandis), and red
alder (Alnus rubra) were pressure treated with alternative,
new preservatives or combinations of preservatives and fire
retardants. Shakes manufactured from Southern Pine are
also being evaluated with our combined wood preservative
and fire retardant system. 3.4.18.30.31 Results from our most
recent observations on simulated decks of shakes made of
preservative treated wood are presented in Tables 3 and 4
and discussed in the following paragraphs.

Part of our evaluation program included field exposure
of treated shakes on small decks that simulated actual roof
exposure . These were exposed in open fields in the
Harrison Experimental Forest in southern Mississippi and

** This research was part of a cooperative program supported by the Northwest
Independent Forest Manufacturers and the USDA Forest Service.

*** Field exposures in Texas were done in cooperation with the Texas Forest

Products Laboratory, Lufkin, TX.

near Lufkin, Texas.*** These roof decks were W-in. wide x
52-in. long ( 1.0-m wide x 1.3-m long). Construction details
are those described in paragraph 5 of ASTM E 108. Fire
Tests of Roof Coverings32 with the following variations.
Southern Pine lumber, pressure treated with CCA was sub-
stituted for No. 1 White Pine lumber as framing material;
decks were constructed of nominal 1-in. x 4-in. (25-mm x
100-mm) lumber, spaced a minimum of 1 to 5 inches (25
to 125 mm) apart. Shakes were fastened to the decks with
stainless steel, power-driven staples. Shakes were installed
with weather exposures of 5 1/2 or 71/2 inches (140 or 190
mm). Shakes with the shorter weather exposure were
applied without felt interlayment. Felt interlayment was
used with all other installations in accordance with stan-
dard construction practices. Test roof decks at both loca-
tions were positioned in the field with a 4-in-12 (33 per-
cent) slope, facing south, exposed to full sunlight. At time
of inspection, decks were checked for wood decay, tenden-
cy of shakes to check or split, and stability of shakes follow-
ing criteria described in the Appendix. After nearly seven
years of exposure at both locations, one general observa-
tion is that this type of field exposure is neither finely
tuned nor accelerated. Nevertheless,. some general trends
are becoming evident. For example, the checking of shakes
treated with CuO/ODAC is more severe than that
observed with other treatments (Table 4). This apparently
reflects a treatment-dependent phenomenon. Evidence of
decay is now seen in shakes manufactured from western
white pine that were treated with a variety of preservatives
(Table 3). This appears to be a wood species-related result.
perhaps reflecting some nonuniform penetration or evi-
dence of preexisting decay present in small pockets in the
insect-killed trees when they were harvested. The uniformi-
ty of preservative penetration in these shakes was ques-
tioned in our original study of treatability.’

The difference between locations seems most apparent
from the extent of checking that was observed (Tables 3
and 4). Checking was generally more severe at the
Mississippi location than in Texas. A comparison of the
rate at which decay developed is less meaningful. because
only one untreated (control) deck was evaluated in
Mississippi, but again, decay was a bit more extensive in
Mississippi than in Texas. This pattern of decay develop-
ment is consistent with the climate index concept by
Scheffer. 33 At both locations, shakes of the western soft-
wood species laid quite flat. Neither location showed a ten-
dency to cup or curl that was greater than that of the refer-
ence species. In contrast, shakes made from the hardwood
red alder were very unstable.

As previously mentioned, we developed a one-step wood
preservative-fire retardant treatment during the course of
this research at FPL. Shakes of several wood species were
treated with this combined system and exposed on a test
rack in southern Mississippi. Short lengths of Southern
Pine sapwood were also treated with this combined system
and exposed vertically in the ground as stakes. In June
1995, these stakes will have been exposed for five years.  A
full report of field performance of materials that were
exposed above ground and in ground contact will be given
at that time. To date, wood decay has developed in all
untreated shakes, but not in shakes treated with the com-
bined system.
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a

b

c

d

Decks were installed in an open field on the Harrison Experimental Forest in southern Mississippi June 1988. They were inspected
January 1995. Decks were installed in an open field near Lufkin, Texas, in August 1988 and inspected November 1994.

Only tapersawn shakes were exposed in Mississippi. See Appendix for an explanation of ratings.

Both tapersawn and handsplit resawn shakes were exposed in Texas. The number preceding the comma describes the condition of
tapersawn shakes; the number following the comma describes the condition of handsplit resawn shakes. See Appendix for explana-
tion of ratings.

The same code number is used for the same preservative treatments at both locations.

1 lb/ft3 = 16 kg/m3. Values are rounded to two decimal places.e

Table 4. Condition of pressure-treated shakes on roof decking after 6.5 years exposure in southern Mississippi and after 6.25 years exposure  in eastern
Texas”.

ENVIRONMENTAL CONSIDERATIONS

The concept that potential for decay is influenced by cli-
mate seems well recognized. Scheffer33 developed a decay
hazard index that is referenced by model codes. Scheffer’s
index quantifies the influence of climate on potential for
decay in wood used above ground within the United States.
Major regional differences in potential for deterioration of
wood used in contact with the ground are recognized by
AWPA Standard C4.34 In other commodities, only one reten-
tion level is specified for use conditions, i.e., in ground con-
tact, above ground, etc. Thus, it would seem likely that new
preservative options could be tailored for specific use envi-
ronments. However, this concept is difficult to incorporate
into the marketplace when the argument is made that treat-
ed products are routinely sold in a variety of climates, and
standards should identify minimum treatment criteria that
will ensure good performance in all environments.

The AWPA generally does not accord recognition to cli-
matic influence on potentials for decay in the definition of
minimum preservative retention levels for commodities.
This occurs only with utility poles where different retention
levels are specified for some preservatives. With those spe-
cific preservatives. the user may select a desired retention
for poles based upon the anticipated hazard for wood
decay in the region where the poles will be installed.

Whether this concept will prevail with high profile, treated-
wood products such as decking and roofing that are used
by an increasingly knowledgeable and environmentally
aware consumer group remains to be determined.

The technical challenge for manufacturers who are devel-
oping environmentally preferable preservatives is to define
the minimum amount of preservative that is need to ensure
prescribed performance (i.e., service life) of a treated prod-
uct in a specified environment. The administrative chal-
lenge is to affect changes in prevailing standards that will
have greater opportunity for targeting designed products for
specific use applications.

CONCLUDING REMARKS

The primary objective of preservative treatments for wood
shakes is to enhance durability. Pressure treatment with
approved preservatives can add to the perfomance of durable
roofing materials and may offer new opportunities to non-
durable wood for the manufacturer of shakes and shingles.

Qualitv control for pressure treatments can be ensured
through independent inspection for compliance with a pub-
lished standard. Less opportunity for independent verifica-
tion of quality control exists with nonpressure treatments A
variety of wood species and new preservatives is being investi-
gated for their potential in producing alternative wood roof-
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ing. It is difficult to predict the total complement of’ long-
term, future physical and biological performance attributes
of candidate combinations of wood species and preservatives
on the basis of results from individual short-term tests.
Therefore, it seems prudent that assessments of new combi-
nations of woods and preservatives for roofing be based on a
complement of tests that will address both durability and
physical performance characteristics.

With new products coming into the building industry
and consumer and environmental demands becoming
more exacting, where do homeowners, builders and con-
tractors find guidance? With pressure treatments applied
prior to construction, the building codes identify products
that have met a structural review process. In addition, stan-
dard-setting bodies such as AWPA or associations such as
the C.S.S.B. develop performance on recommended stan-
dards  tha t  ident i fy  products  tha t  meet  cr i ter ia  of  tha t
g r o u p . Research with new preservatives and alternative
wood species continues. New combinations of preservatives
and wood roofing material will be accepted by codes and
standards as acceptable performance is demonstrated and
quality control criteria are identified.

Best management practices are being developed to
define the manufacturer’s steps for some timber products
in even greater detail than is included in codes and stan-
dards. This affords opportunities to address sensitive envi-
ronmental issues.

Nonpressure treatments have historically not benefited
from structural review processes that were available to pres-
sure treatment processes. However, recently the AWPA
broadened its scope of interests to include nonpressure
treatments. Thus, AWPA standards may in the future pro-
vide guidance in identifying appropriate nonpressure treat-
ments for wood roofing, after installation.

Note: The Forest Products Laboratory is maintained in coopera-
tion with the University of Wisconsin. This article was written
and prepared by U.S. Government employees on offcial time, and
it is therefore in. the public domain and not subject to Copyright.

REFERENCES
1.

2-.

3.

4.

5.

6.

7.

Barnes, H. M., B. Buchanan and T.L. Amburgey, 1985,
“Treatment and durability of wooden rooting materials,”
American Wood-Preservers’ Association, 81-89-108, Reno,
Nev.
Buchanan, Band D. Weldon, 1981, “Southern yellow pine: An
alternate roofing material, ” Texas  Forest Service, Texas Forest
Products Laboratoy, Lufkin, Texas, Publication 123.
De Groot,  R. C., 1994a "Treatability of western softwood and
red alder shakes,” Forest Products Journal. 44(7/8) :34-43.
Govett.  R. L., R. De Groot, R.L.  Folk and T.M. Gorman, 1991,
“Grand fir and  dead  western white pine as potential substi-
tutes for western red cedar in the manufacture of tapersawn
shingles," Forest Products Journal, 41 (1): 21-26.
Silvacom Ltd., 1988,  Shringles and shakes from Alberta Jack
pine and aspen: A feasibility study, Foresty Canada/Alberta
Department of Forestry, Lands & Wildlife. Edmonton.
Alberta. 7 chapters.
Barton. G.M. and B.F. MacDonald, 1971. “The chemistry and
utilization  of western red cedar,” Department of Fisheries and
Forestry, Canadian Foresty Service, Publication 1023.
Englerth,  G.H. and T.C. Scheffer,  1955. “Tests of decay resis-
tance of four western pole species,” pp. 556-561, August,
Journal of Forestry.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24.

25.

26.

27.

Gardner,J. A. F., 1963. "The chemisty and  utilization of west-
ern red cedar." p. 26, Department of Forestry Publication
1023, Canada Department of Forestry.  Forest Products
Research Branch.
Roff, J. W., E.I. Whittaker and H. W. Eades, 1963, “Decay resis-
tance  of western red cedar, ” Technical Note 32. p. 19, Canada
Department of Foresty, Forest Products Research Branch.
Scheffer,  T. C., 1957, “Decay resistance of Western red cedar,"
pp. 434-442, June, Journal of Forestry.
Forest Products Laboratory, 1987, “Wood  Handbook: Wood
as an engineering material, ” Agriculture Handbook 72, Rev.
p.466, U. S. Department of Agriculture, Washington, D.C.
Campbell, R.N. and J.W. Clark, 1960, “Decay resistance of
baldcypress  heartwood,” Forest Products journal, (10): 250-253.

LeVan, S.L. and R.C.  De Groot,  1993,  “One step process for
imparting decay resistance and  fire retardancy to wood prod-
ucts, ” Patent Number: 5,185,214. Issued February 9, 1993.
Buchanan, B., 1988,  “Restoring and treating  wood shakes and
shingles, ” New England Builder: The Journal of Light Construction,
Builderburg  Group, Inc., Montpelier, Vt.
Verrall,  A F., 1965, “Preserving wood by brush, dip and short-
soak methods, ” p. 50, Technical Bulletin 1334, U.S.
Department of Agriculture, Forest Service, Forest Products
Laboratory, Madison, Wis.
Verrall, A. F., 1959, “Preservative moisture-repellent treat-
ments  for wooden packing boxes, Forest Products Journal, 9: 1-
21.
Harrow, KM.,1959,  “Conditions for leaching,” New Zealand
Tirnber Journal 6( 1 ): 71.
De Groot,  R. C., 1994b, “Field trials with preservative-treated
shakes in southern Mississippi, ” Vol. 90, pp.88-l05, American
Wood-Preservers’ Association.
AWPA 1994, C34-94  Standard, “Shakes and Shingles-
Preservative Treatment by Pressure Processes, p. 105. Book of
Standards, American Wood-Preservers’ Association,
Woodstock, Md.
Gutzmer, D.I. . comp. 1991. “Comparisons of wood preserva-
tives in stake tests: 1991 Progress Report. Research Note FPL-
RN-02, p. 123, U.S. Department of Agriculture, Forest Servlce,
Forest Products Laboratory, Madison, Wis.
AWPA 1994, P5-94 Standard, “Standards for Waterborne
Preservatives, ” pp. 7-10,  Book of Standards. American Wood-
Preservers’ Association. Woodstock,  Md.
Baker, A.J., 1974,  “Degradation of wood by products of metal
corrosion," FPL-RP-  229. Madison, Wis., U.S. Department of
Agriculture, Forest Products Laboratory.
Graham, R. D., M.M. Wilson and A. Oteng-Amoako.  1976,
“Wood-metal corrosion: An annotated survey.” p. 34,
Research Bulletin 21, Forest Research Laboratory. SChool of
Forestry, Oregon State University. Corvallis. Ore.
Baker, A.J., 1992, “Corrosion of nails in CCA- and ACA-treat-
ed wood in two environ merits,” Forest Products  J.42 (9): 39-41.
Baker, A.J., 1988, “Corrosion of metals in preservative-treated
wood,” pp. 99-101, Wood Protection Techniques and Use of
Treated Wood in Construction, 47358,  Forest Products Research
Society, Madison, Wis.
Dahlgren. S. E.. 1972, The course of fixation of Cu-Cr-As
wood preservatives.” pp. 110-128, Record of the 22nd Annual
Convention, British Wood Preservers Association.
AWPA 1994, A3-94 Standard, “Methods for Determining
Penetration of Preservatives anti Fire Retardants,” and
“Method for Determination of the Presence of Hexavalent
Chromium in Treated Wood,” p. 144. Book of Standards,
American Wood-Preservers’ Association. Woodstock. Md.



30 Proceedings of the 11th Conference on Roofing Technology

Cserjesi.  A.J., 1976, “Permanence of preservatives in treated
experimental shake roofs.” Forest Products JoumuI, 26(12): 34-
39.
Baldwin. W..J.. E.A. Pasek and P.D. Osborne, 1994,  Sediment
toxicity study of  CCA-C  treated marine piles, ” pp. 300-316.
American Wood-Preservers’ Association, Woodstock, Md.
Buchanan, B., R.C. De Groot and J. Boyette, 1990, “Resistance
of shakes and shingles made from western hemlock and
Pacific silver fir to wetting-drying degrade accelerated tests,”
Foresl Products Joumal, 40(9): 29-34.
De Groot, R. C., 1994c, “Comparison of laboratory and field

APPENDIX
The following criteria are used to rate the extent of wood decay in
check  or split.

Wood Decay

Rating Extent of Decay

methods m evaluate durability of preservative-treated shakes.”
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shakes, stability of shakes, and tendency of shakes to

0 Wood bright (at least  near original color, if treated product), no discoloration or suspicion of decay
1 No decay suspected, wood discolored from mold or weather.
2 Decay suspected
3 Evidence of decay, but percentage of destroyed wood impossible to determine. Decay evidenced by fruiting bodies

on wood or mycelium over surface of wood. Decay may also be evidenced by small spots of decayed wood.
4 At least 10 percent, but less than 50 percent of wood decayed.
5 At least 50 percent, but less than 75 percent of wood decayed.
6 At least 75 percent of wood decayed
7 Item destroyed by decay, can be broken easily

Checking and Splitting

Rating Checking Splitting

1 Occasional None
2 Moderate Occasional
3 Considerable Moderate
4 General Considerable
5 Omnipresent General

Cupping and Curling

Frequency of Shakes with Cupping
Rating or Curling of 1/2 inch or more

1 None
2 Occasional (At least one)
3 More than occasional, but < 1/3 of all shakes
4 1/3> < 2/3 of all shakes
5 > 2/3 of all shakes
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