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[57) ABSTRACT

A method to extend the functional life of wood structures by
applying fundamental principles of biology and chemistry to
contro] the activity of wood decay organisms while mini-
mizing the use of environmentally hazardous chemicals. The
method comprises applying a miciobial treating solution to
a portion of the wood structure subject to decay from
microbial organisms; and covering the treated portion of the
wood structure with a substantially insect impenetrable
material. The method of the preseut invention is particularly
advanlageous for treating wood supporting structures
including, but not limited to: telephone poles, utility poles,
pilings, foundations and other building supports and the like.
Also disclosed are novel wood structures.

30 Claims, 1 Drawing Sheet
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ENVIRONMENTALLY FRIENDLY
TREATMENTS TO EXTEND THE
FUNCTIONAL LIFE OF WOOD
STRUCTURES AND NOVEL TREATED
WOOD STRUCTURES

This is a continuation of application Ser. No. 08/534,224
filed on Sep. 26, 1995, now abandoned.

FIELD OF THE INVENTION

The present invention relates to novel, degradation
resistance, wood structures and a method for treating wood
structures to minimize their degradation.

Backgrouond

Wood 1s oge of the most utilized materials of human
society. However, like any material, wood is susceptible to
degradation. This degradation, wood dccay, is belicved to

result primarily by physical weathering and the biological

action of bacteria, fungi and insects.

Current technology for the preservation of wood and
wood products relies primarily oo freating the wood with
chemicals which inhibit microbial and insect activity, most
commonly crcosote and pentachlorophepol and more
recently, the use of Copper-Chrominm-Arscnate (CCA).
Unfortunately, the use of such chemicals and metals also
represents an exposure risk to humans and the environment.
As such, the use of many of these chemicals has come under
government regulation. The recalcitrance of creosote and

pentachiorophenol and the ftrapsportability of the metals ~

make the widespread use of treated wood in the environment
a potentially damaging cnvironmental Jegacy.

Further, current wood treaiment technologies do not com-
pletely prevent wood decay, but only delay it. In most cases,
treated wood will require periodic re-treatment, with its
inherent chemical exposure risks, to mamtain cffectiveness.

Summary of the Invention

The present iaveotion provides a method to extend the
functional life of wood structures by altering the environ-
ment of wood decay organisms while minimizing the usc of
environmentally hazardous chemicals. The method of the
present invention advantageously provides an economical
means for extending (be life of wood structures placed into
service, and/or currently in service, while significantly mini-
wrizing the environmental risks and workplace risks posed
by the current treatment technology, both in initial treatment
and reapplication.

According ta the method of the present invention degra-
dation of wood structures is retarded through the use of a
physical barrier and a microbial treating solution, to affect
the natre of the microbes in, on and surrounding the wood
structure. As explained in more detail below, the microbial
treating solution affects the enviropment of the microorgan-
isms responsible for wood decay to minimize decay.

The method of the present invention is particularly advan-
tageous for treating wood supporting structurcs including,
but not limited to: telephone poles, utility poles, pilings,
foundations and other building supports and the like. The
method may be utilized to further treat wood structures, such
as telephone poles, utility poles and the like, which have
already been treated with creosote, pentachlorophenol and/
or CCA.

The present invention also provides new wouod structures,
including the wood supporting structures listed above, with
increased resistance to degradation.
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An advantage of the method of the present invention is
that the method minimizes the use of environmentally
hazardous chemicals, and the need to refreat wood structures
with enviropmentally hazardous chemicals.

Another advantage of the method of the present invention
is that the method is simple and economical.

A further advantage of the method of the present inven-
tion is tbat the method may be performed at a worksite, prior
to placewent of the wood structure.

Apn advaptage of the wood structures of the present
invention is that the wood structures have increased degra-
dation resistant.

Further details and advantages of the method and wood
structures of the present invention will become apparent
from the following more detailed descriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a wood structure (utility pole) of the
present invention having been treated according to the
method of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

According to the present invention, a method for treating
wood structures comprises:

applying a microbial treating solution to a portion of the
wood structure subject to decay from microbial organ-
isms; and

covering a portion of the wood structure subjeet to decay

from insccts with a substantially insect impenetrable

malterial;
wherein the covered portion comprises al least a portion of
the treated portion. Preferably the method for treating wood
structures of the present invention further comprises apply-
ing additional microbial treating solution to the treated
and/or covered portion of the wood structure, and/or the
ground surrounding the wood structure, at time intervals
suflicient (o maintain an altered microbial community in the
wood structure. The portion of the wood structure, and/or the
wood structure, treated according to the method of the
present invention may comprise virgin (untreated) wood, or
may comprisc wood treated with creosote or another chemi-
cal treatment. Tor example, the method of the present
invention is particularly advantageous in treating utility
poles which have already becn treated with creosote, pen-
tachlorophenol and/or CCA.

For wood structures placed in the ground, the portion of
the wood structure subject to decay from microbial organ-
isms includes a portion of the wood structure located where
oxygen in present underground to approximately 2 feet
above the ground. Similarly, the portion of the wood struc-
ture subject to decay from insect includes a portion of the
wood structure located where oxygen in present under-
ground to approximately 2 feet above the ground. Geperally,
for wood structures placed in the ground, the portion of the
wood structure treated by the method of the present inven-
tion will be a portion extending from approximately 4 feet
underground to 2 feet above the ground, preferably from 3
feet underground to 1 foot above the ground, similar por-
tions of the wood structure will generally be covered by the
substantially insect impenetrable material according to the
method of the present invention.

Suitable substantially insect impepetrable materials
include plastics, including polvetbylene, polypropylene and
the like. As understood to those of ordinary skill in the art
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insccts may eventually penetrate any material, particularly
where the material is located in an ouldoor environment and
thercfore susceptible to puncture and or other damage. Thus,
the present invention should not be coustrued to require that
the substantially insect impenctrable malerial remain inpen-
etrable over its entire life, however preferably it will. A
preferred substantially insect impenetrable material is a
sheet of plastic material is utilized and wrapped around the
wood structure and sealed/shrink fitted by the application of
heat.

In addition 1o providing an inscct barrier, the substantially
insect impenctrable material will assist in maintaining an
altered environment for microbes within, on the surface of,
adjacent to the surface of, and in the ground surrounding the
wood structure. A further benefit is that the substantially
insect impenctrable material will belp to prevent seepage of
any enviropmentally hazardous chemicals, the wood struc-
ture may have been treated with, into the environment.

‘The combination of the microbial treating solution, and
the substantially insect impenetrable material, will gencrally
alter the environment for insects and microbes, within, on
the surface of, adjacent to the surface of, and in the ground
surrounding the wood structure. This environment will be
further altered by, and constantly changing duc to, the ctfects
of precipitation, humidity, teruperature and the like, from the
outside ¢nvironment, on the wood structure. For example,
the altered environment for insccts and microbes will vary
from an aerobic covironment to an anacrobic cnvironment,
a wet to dry cnvironment, a nutrient rich to a mutrient poor
environment, etc. While not wishing to be bound by any
theory, it is believed that the altering environmental condi-
tions result in an altered microbial community (a microbial
community with an altered metabolism) which will ot be as
active in degrading the wood structure.

In order to maintain an altered microbial community, and
altered environmental conditions for fsects and microbes,
additional microbial treating solution may be applied to the
wood structure and/or the ground surrounding the wood
structure. Additional microbial treating solution may be
applied to the wood structure by injecting the solution into
or adjacent to the wood surface, preferably at least in part
underneath the substantially insect impenetrable sheet.
Preferably, additiopal microbial treating solution is applicd
through the use of a controlled release reservoir positioned
above the substantially imsect mmpenetrable on the wood
structure. The reservoir may be filled with microbial treating
solution which upon release will travel down the wood
structure, due to gravity, and seep into the wood surface and
into the area adjacent to the wood surface, nnderneath and
on top of the substantially inscet impenetrable material, and
into the ground surrounding the wood surface. The reservoir
may be constructed from a plastic, including but not limited
to, polyethylene or polypropylene, and includes means for
storing microbial treating solution and means for releasing
the microbial treating solution at controlled intervals. The
means for storing niicrobial treating solution include, but are
not limited to, a reservoir, and/or vascular space in the
interior portion of the reservoir. The means for releasing the
microbial treating solution inchide small perforations or
holes in the reservoir which will open under certain tem-
perature or humidity conditions to release microbial treating
solution from the storage space.

Suitable microbial treating solutions include those which
will alter the environment for microbes in, on and surround-
ing the wood structure, and/or alter the metabolism, and/or
otherwise render ineffective, microbes and bacteria which
degrade wood in nature.
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Wood comprises interlocked layers of cellulose and lig-
pin. The decomposition of lignin in nature is generally
understood 1o occur almost exclusively through the agency
of fungi called Basidiomycetes and bacteria. As each layer
of lignin is compromised, more of the readily degraded
cellulose becomes available. Itis believed the action of these
fungi im concert with bacteria, which rapidly degrade
cellulose, which allows for the degradation of wood in
nature. lIosects, such as termites can do considerable
damage, but even they rely on bacteria to vltimately degrade
the celhtlose.

In particelar, the preferred microbial ircating solution
comprises one or wore of the following: a readily available
carbon source solution, a lysis agent/surfactant solution, a
osmotic pressure altering solution or mixtures thereof. ‘These
solutions may be used separately, or in concert, to control the
aclivity of wood decay organisms immediately adjacent to
the wood structure. As set forth above, regardless of which
treatments are utiized the wood structure will also be
wrapped 1n a sheet of substantially insect unpenetrable
material such as polycthylenc. A reservoir with additional
tfreatment solutions may also be utilized. In addition to
serving as a barrier to Insect penetration of the wood, the
substantially insect impenetrable material will also help to
isolate the microbial community immediately adjacent to the
pole so that community can be more readily manipulated by
the microbial (reating solution(s). As explained above, the
reservoir will be designed to release treatment solution
gradnally over time and will thereby help 1o reduce the nced
for subsequent re-treatment of the poles, preferably to the
point that re-filling of the rescrvoir will only be required
approximately every threc years.

One suitable microbial treating solution comprises a
readily available carbon source. In addition to they coop-

s eration in the degradation of wood, bacteria and fungi are in

competition for available resources in the area adjacent to
the surface of the wood. Competition for available resources
is a4 fundamental tenet of biclogy and is visible on all levels
of life. 1o utilize this competition to control the activity of
wood decay organisms, a readily available carbon source for
bacteria and fungi is applied 1o the wood structure. Readily
available carbon sources include solutions comprising 10 to
80%, by weight, preferably 40 to 60%, by weight, a carbon
source, including, but pot limited to, molasses, corn syrup,
fruit sugars, {ood processing wastes, other sugar solutions
and/or mixtures thereof, in water. Molasses is a preferred
carbon source because molasses also includes sulfur which
as explained below provides additional advantages.

The competition for a readily available carbon source
should tend to favor the bactena in the system over the fungi
because the bacteria are more readily adaptable and will
consume the carbon source at a rate approaching the maxi-
mum possible rate. The limiting factor in the degradation of
molasses will, in fact, be another lmited resource for which
bacteria compete with fungi, namely oxygen. This will
creale anaerobic (defined as extremely depleted oxygen)
conditions at, and adjacent to the wood surface, and lead to
the rise of organisms which arc adapted to life without
oxygen. Anacrobic organisms make their energy through the
reduction of available compounds and in the absence of
oxygen and pitrate the reduction of sulfur compounds is
favored. These processes produce far less epergy than aero-
bic processes and as such are much slower. Further, there are
no known pathways for the anaerobic biodegradation of
lignio. Thus, the anaerobic community should be either
greally slowed or completely prevented from the degrada-
tion of the wood present. When the microbial trealing
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solution comprises molasses as a rcadily available carbon
source, the reduction of the sulfur 1n the sulfured molasses
should produce hydrogen sulfide (1,8). H,S will further
inhibit insect activity and in addition make the molasses
solution less attractive to larger animals who might seek out
the molasses initially.

Another suitable microbial treating solution, which may
be utilized in conjunction with other microbial treating
solutions comprises a lysis agent and a surfactant, or a lysis
agent/surfactant. A preferred lysis agent/surfactant is sodiunm
dodecyl sulfate (SDS), preferably in a 1 to 20%, by weight,
solution i water. The application of a ditute (0.5 to 2.0%, by
weight, in waler) SDS to the wood surface is intended to
have at least two cffects on microbial organisms. First, SDS
is capable of lysing the ccll membranes of many bacterial
species therchy cansing their death. Second, SDS is a
surfactant and thus structurally has both lipophilic and
hydrophilic moictics. As such, through the formation of
micelles, SDS can increase the effective solubility of any

creosote or pentachlorophenol present in the wood structure.

This inpcrease in the cffective solubility theoretically
increases the microbial reducing activity of the creosote or
pentachlorophenol, without adding new amounts of these
compounds to the system.

Another suitable microbial treating solution is one which .

will alter the osmotic pressure conditions at the wood
surface, and/or immediately adjacent to the wood surface.
Suitablec osmotic pressure altering solutions include, but are
not limited to conceptrated salt solutions, sugar solutions,
other ion rich soluticns and the like. For example, the
application of a relatively concentrated salt (NaCl) solution
to the wood surface alter the osmotic conditions immedi-
ately adjacent to the pole. This additional environmental
pressure should affect the microbial community at, and
adjacent to, the wood surface. The effects are relevant
because of the cooperation required between the morc
highly evolved, but less adaptable fungi and the more
rapidly adaptable bacteria. The salty conditions should
therefore favor bacteria which are not inhibited by the salt to
the exclusion of fungi both initially, and subscquently,
becanse while there are known to be halophilic (salt-loving)
species of bacteria, there are no currently known species of
halophilic fungi. High concentrations of salt also can be
toxic to and therefore deter insects, should they be able to
penetrate the substantially insect impenctrable barrier. Salt
should also accumulate adjacent to the pole over time if it is
prevented from contact with rainwater (e.g. through the use
of a plastic substantially insect impenetrable matcrial) which
will maximize its effectiveness as the greater the concen-
tration of salt the better its effect.
Anovel wood structure of the present invention comprises
a wood structure which has been treated according to the
method of the present invention. More particularly accord-
ing to the present invention, a wood structure comprises:
a wooden member;
a microbial treating solution in contact with a portion of
the surface of the wooden member; and
a substantially imsect Iwpepetrable material in contact
with he microbial treating solution and thereby in
contact with the portion of the surface of the wooden
member.
Preferably the wood structure further comprises: a reservoir,
with additional roicrobial treating solution contained withia,
positioned adjacent to the portion of the surface contacted
with the microbial treating sohtion and including means for
dispensing the additional microbial treating solution onto
the portion of the surface, and inlo the area between the
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portion of the surface and the substaptially insect impen-
etrablc material.

As set forth above, wood structures of the present inven-
tion include, but are not limited to, wood supporting struc-
tures such as telephone poles, ulility poles, pilings, {ounda-
tious and other building supports and the like. The wood
structure of the present invention may comprise “virgin”
(untrcated) wood or wood that has been treated with
creosote, pentachlorophenol, CCA, and/or other treating
agents.

Suitable microbial treating solutions, substantially insect
impencetrable materials and reservoirs for use in the wood
structure of the present invention, and details relating to the
assembly and use of the wood structure of the present
invention are set forth above with respect to the method of
the present invention, and in the following paragraphs.

FIG. 1 depicts a utility pole treated according to the
method of the present imvention, and which is a wood
structure of the present invention. Referring to FIG. 1, a
utility pole 2 includes a substantially inscct impenetrable
material 4 surrounding a portion 3, of the surface of the
utility pole near ground level and a reservoir 6, surrounding
pole 2, and located at, or adjacent to surface portion 3.

H, is the height (depth) of material 4 above ground level
and H, is the height (depth) of material 4 beneath grouod
level. As set forth above, H,, is preferably equal to the soil
depth where oxygen 1s present. Generally, for most soils, I,
will be 0.5 foot to 4 feet, preferably I to 3 fect, more
preferably approximately 3 feet. H,, is preferably equali to the
distance above ground (height) where microbial and insect
populations are substantial. Generally, H_ will be 0.25 foot
to 2 fect, preferably 0.5 foot to 1.5 feet, more preferably
approximately 1 foot.

1, is the height of reservoir 6 above material 4. 11, is
preferably a distance which will permit ricrobial solution to
contact the portion 3 of the surface of the utility pole near
ground level, and to travel into the space adjacent to the
wood surface at portion 3 and underncath material 4.
Generally, H, will be 0.0 inches to 6 inches, preferably 0.0
inches to 3 inches.

Treated utility pole 2 may be assembled prior to place-
ment in the ground or after placement in the ground prior to
back-flling the hole. For assembly, a microbial treating
solution is applied 1o surface portion 3 of utility pole 2. Then
the substantially inscct impenctrable matcrial 4, is wrapped
around pole 2, over at least a portion of the microbial
treating solution. Reservoir 6, is then affixed to pole 2
utilizing adhesives, and/or fastencrs such as nails, screws, or
the like. Reservoir 6 may be filled with microbial treating
sotution prior fo affixing the reservoir to the pole, or after
affixing the resecvoir to the pole. Utility pole 2, may then be
placed upright in a hole in the ground and utilized.

As will be understood to those of ordinary skill in the art,
the portion 3, of the pole’s surface to be treated may be
determined by knowing the depth of the hole in which the
pote will be placed and which end of the pole will be placed
into the ground. ‘The portion 3 may then be easily determined
by determining the portion of the pole which will cad up at
ground level. Additionally, the portion of the pole treated
with the microbial treating solution and the portion of the
pole covered with the substantially insect impenetrable
barrier may be the same or different but will generally
overlap at least in part.

It will thus be seen that the advantages set forth, ammong
those made apparcnt from the preceding description, are
efficiently obtained by the method and wooden structure of
the present invention. Since certain changes may be made in
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carrying out the above embodiments of the method and
wooden structure system of the present mavention, and in
their manner of construction, without departing fromn the
spirit and scope of the invention, it is intended that all matter
contained ip the above description shall be 1oterpreted as
illustrative and not in a limiting sense.

1t is also to be understood that the following claims arce
intended to cover all of the generic and specific features of
the invention herein described and all statements of the
scope of the invention which, as a matter of language, might
be said to fall therebetween.

We claim:

1. A method for treating a wood structure comprising:

applying a microbial treating solution to a portion of
the wood structure subject ta decay from microbial
organisms, wherein said microbial treating solution
comprises a solution which creates an altered envi-
rogment in soi} for microbial organisms and bacteria
which degrade wood to thereby reduce the degrada-
tion of the wood structure caused by said organisms
and bacteria and

covering a portion of the wood structure subject (o decay

from inscets with a substantially 1nscet impenctrable
material to form a physical substantially inscct impen-
etrable barrier and assist in maintaining the altered
covironment; wherein the covered portion comprises at
least a portion of the treated portion.

2. The method of claim 1 further comprising:

applying additional microbial treating solution to the

wood structure at time inlervals sufficient to maintain
the altered environment for the microbial organisms
and bacteria.

3. 'Ihe method of claim 1 wherein the microbial treating
solution comprises a solution comprising a readily available
carbon source; a solution comprising a lysis agent aod a
surfactant; a solution comprising an ostoolic pressure affect-
ing agent or mixtures thereof.

4. The method of claim 1 wherein the microbial treating
solution comprises:

a readily available carbon source.

5. A methoed for treating 2 wood structure comprising:

applying a microbial treating solution to a portion of the

wood structure subjcct to decay from microbial
organisms, wherein said microbial treating solstion
comprises a solution which creates an altered environ-
ment for microbial orgapisms and bacteria which
degrade wood to thereby reduce the degradation of the
wood structure caused by said organisms and bacteria
and

covering a portion of the wood structure subject to decay

from insects with a substantially insect impenetrable
material to form a physical substantially insect inpen-
ctrable barrier and assist in maintaining the altercd
covironment; wherein the covered portion comprises at
least a portion of the treated portion, wherein the
microbial treating solution comprises a readily avail-
able carbon source, and wherein the readily available
carbon source is molasses.

6. The method of claim 1 wherein the substantially insect
impenetrable material comprises a plastic

7. A The method of claim 4 wherein the substantially
nsect impenetrable material comprises a plastic.

8. The method of claim 7 wherein the plastic is sclected
from the group consisting of:

polyethylene and polypropylene.

8

9. The metbod of claim 1 wherein the microbial treating
solution comprises:
a lysis agent and a surfactant.
10. The method of claim 9 wherein sodium dodecyl
5 sulfate is the lysis agent and the surfactant.
11. The method of claim 1 wherein the microbial treating
sojution compriscs a salt solution.
12. The method of claim 4 wherein the readily available
carbon source is sugar.
13. A mecthod for treating a wood structure comprising:
applying a microbial freating sohition to a portion of the
wood structure subject to decay from microbial
organisms, said microbial treating solution comprising
a readily available carbon scurce; and

covering a portion of the wood structure subject to decay
from insccts with a substaptially insect impenetrable
malerial;

wherein the covered portion corppriscs at lcast a portion

of the treated portion and said readily available carbon
source is molasses.

14. A mcthod for delaying decay of a wood structure
placed into the environment comprising:

applying a wmicrobial treating solution to the ground

surrounding the wood structure wherein said microbial
treating solution comprises a solution which creates an
altered environment for microbial organisms and bac-
teria which degrade wood to thereby reduce the deg-
radation of the wood structure caused by said organ-
isms and bacteria.

15. The method of cJaim 14 further comprsing:

re-applying additional microbial treating solution to the

ground surrounding the wood structure at time intervals
sufficient to maintain an altercd environment for micro-
bial organisms and bacteria.

16. The method of claim 14 wherein the microbial treating
solution comprises: a solution comprising a carbon source
readily utilizable by microbial organisms; a solution com-
prising a lysis agent and a surfactant; a solution comprising
an osmotic pressure affecting agent; or mixtures thereof.

17. The method of claim 14 wherein the microbial treating
solution comprises:

a readily available carbon source.

18. A method for delaying decay of a wood structure
placed into an environment comprising:

3
“
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applying a microbial treating solution to ground surround-
ing the wood structure wherein said microbial treating
solution comprises a solution which creates an altered
environment for microbial organisms and bacteria
which degrade wood to thereby reduce the degradation
of the wood structure caused by said organisms and
bacteria, wherein the microbial treating solution com-
priscs a readily available carbon source, and wherein
the readily available carbon source is molasses.
19. The method of claim 17 wherein the readily available
carbon source 1s sugar.
20. The method of claim 13 whercin said substantially
insect impermeable material is a plastic.
21. The method of claim 20 wherein the plastic com-
prises: polyethylene; polypropylene; or mixtures thereof.
22. A method for delaying decay of a wood structure
placed into the environment comprising:
applying a microbial treating solution to a portion of the
wood structure subject to decay from microbial
organisms, and to the ground surrounding the wood
structure, wherein said microbial treating solution com-
prises a solution which creates an altered environment

55
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for microbial organisms and bacteria which degrade

wood to thereby reduce the degradation of the wood

structure caused by said organisms and bacteria; and
covering a portion of the wood structure subject 1o decay

from insects with a substantially insect inpenetrable

material to form a physical barrier and assist in maia-

taining the altered environment.

23. The method of claim 22 further comprising:

applying additional microbial treating solution to the

ground surrounding the woad structure at time infervals
sufficient to maintain the altered environment.

24. The method of claim 22 whercin the microbial treating
solution comprises: a solution comprising a readily available
carbon source; a solution comprising a lysis agent and a
surfactapt; a solution comprising an osmotic pressure affcct-
mg agent; or mixtures thereof.

25. The method of claim 24 wherein the microbial treating
solution comprises:

a readily available carbon source.

26. A method for delaying decay of a wood structurc
placed into an ¢nvironment comprising:

applying a microbial treating solution to a portion of the

wood structure subject to decay from microbial
organmisms, and to ground surrounding the wood struc-
ture wherein said microbial treating solution comprises
a solution which creates an altered eovironment for
microbial organisms and bacteria which degrade wood
to thereby reduce the degradation of the wood structure
caused by said organisms and bacteria; and

covering a portion of the wood structure subject to decay

from insects with a substantially msect impenetrable
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material to formn a physical barrier and assist in main-
taining the altered environment, wherein the microbial
treating solution comprises a readily available carbon
source and wherein the readily available carbon source
is molasses.

27. The method of claim 22 wherein the substantiaily

insect impenetrable material compriscs a plastic.

28. The method of claim 27 wherein the plastic corm-

prises: polycthylene; polypropylene; or mixtures thereof.

29. A method for delaying decay of a wood structure

placed into the cnvironment comprising:

applying a microbial treating solution to ground surround-
ing the wood structure, wherein said microbial treating
solution comprises a solution which creates an altered
environment for microbial organisms and bacteria
which degrade wood to thereby reduce the degradation
of the wood structure caused by said organisms and
bacteria and wherein the microbial treating solution
compriscs: a solution comprising a sugar readily uti-
lizable by microbial organisms; a solution comprising
a lysis agenl and a surfactant; a solution compromising
an osmotic pressure affecting agent; or mixtures
thereof.

30. The method of claim 29 further comprising:

re-applying additional microbial treating solution to the
gronod surrounding the wood structure at time intervals
sufficient to maintain an altered environment for micro-
bial orgauisins and bacteria.



