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This Condition Assessment and Preservation Plan has been prepared for the Taos County Historical Society

through a National  Park Service Historic Preservation  Fund Grant in partnership with the State Historic
Preservation Division of the Department of Cultural Affairs. The Molino de los Duranes is located  in Ranchos

de Taos on Camino Abajo de la Loma.   The mill was built around  1850 and was abandoned in  1938. The Taos

County Historical Society has been working with the owners of the property which have expressed a desire to
restore the mill in its entirety.   The Preservation Chair of the Taos County Historical Society,  Charles C.  Hawk,

has provided a description of the historical background, the structure's status on the state register of historical

properties,  and the archeology of the Molino.  Druc Engineering was hired to conduct a structural evaluation of
the existing structure in order to document the existing conditions and provide recommendations for potential

restoration and preservation strategies.

The Molino de los Duranes was built in similar fashion to other mills in the area and consists of a main floor

built on grade and a raised floor where water previously flowed  under.   The structure is partially bermed into a
south facing slope with stone walls laid in a cementitious mortar on the northeast side and partial stone walls

on the southeast and northwest sides. The existing structure is approximately 321  square feet with a square

building footprint of approximately  18'-0" x  18'-0". The  mill  is a flat roofed timber frame structure with  cut log

walls supported on wood log posts and stone walls and piers.   It is likely that the wood log posts are original

and that the stone walls and piers were built at a later date as they include a mortar consisting of some type

of cement mixture.   The walls are made up of rectangular wood log members laid on top of each other and
lap jointed at the corners. The raised floor is made up of rectangular wood members butted against each
other with an earthen finish floor on top. The roof is made up of round wood vigas and 2x4 latilla decking.

The roofing appears to have been originally an earthen roof which has since been covered with some type
of asphalt roofing membrane. The mill is currently in  poor condition.   Extensive settling  is present along the

southwest side of the Molino.   The roof is in very poor condition and is nearly collapsing due to a deteriorated

roof membrane and roof joist failure.   The roof is temporarily being covered by plastic sheets as an emergency
measure to prevent further deterioration.

This report includes a description of the existing site conditions and includes a site plan to orient the reader

about its location and general site layout. As the structure itself consists of a single space, the report includes
a detailed description of each building component,  i.e. foundation, walls,  roof etc.   Each building component's

existing condition is described along with applicable recommendations for preservation and/or restoration.



Where applicable, emergency recommendations are included.   In addition, certain recommendations are
further separated into categories of least and most impact.  Through various meetings among parties, any
decisions made on which approach to take are also identified in the report.

Photographs of the general structure that were taken during site visits are included in Appendix D.   Detailed

photographs of important building components and/or wood members are included in Appendix E. Various
documents detailing technical procedures for recommended restorations as well as product information are
included in Appendix F for reference.  Full 24x36 existing drawings and proposed renovation drawings are

provided to the Taos County Historical Society for their archives.   The same existing and proposed renovation
drawings are provided in Appendix G and Appendix H respectively.

The purpose of this report is to provide guidance to the Taos Historical Society for immediate and long tern

stabilization measures to preserve one of the area's last surviving mills.

The Molino was a water-powered grist mill built in 1879.  As far as we can determine, it was built and operated

by the Duran family from that time until the  1930s.   It served farmers in the valley of the Rio Rancho del  Rio

Grande, grinding both wheat and corn into flour and other products for both home use and sale.

The land on which the Molino is located

is owned by Carl Velarde of Ranchos de
Taos,  New Mexico.   His mother, Annabelle

Duran Velarde was the grand-daughter
of lnnocencio Duran, the last member of
the Duran family to actually operate the
Molino.   We believe the Molino was built

by lnnocencio Duran's father and possibly

other family members.   Unfortunately,

Annabelle died  in May, 2014.

The Duran  Molino is located on Camino

Abajo de la Loma, which runs west from
NM  Highway 68 in Ranchos de Taos,  NM.

The structure is less than a mile west of the
intersection of Camino Abajo de la Loma
and  Highway 68.   To the right is a portion

of the USGS Ranchos Quadrangle map
showing the exact location.

During most of the nineteenth century,
milling of grain was the most important `§`^          ..::;7;,,,`/,,     /,



industrial activity in Taos Valley.   Its only distant rival was distilling.   Grist mills,  in the early days all water

powered, were a critical part of the nineteenth century agricultural economy.   They were the way that the
abundant wheat and corn grown in Taos Valley was ground into flour and related products for Taos residents
and for export outside the valley.

From early photos of other molinos,  it appears that these early mills were very similar in construction,

appearance and operation.   \/Vhile they appear primitive, they were in reality a superb example of local

technological innovation at a time when little "modern" technology of any kind was available from the outside.

The Duran Molino is the only surviving water powered grist mill from its era jn Taos Valley.   We believe it is the

only mill from any era whose structure is largely intact and has not been changed.

The Duran Molino was built next to one of the area's largest acequias, the Acequia Madre del Rio Grande.
This acequia supplied the water to power the Molino.   The site is also immediately adjacent to the Camino

Abajo de la Loma,  a local road which was likely in existence serving the local farming community at the time

of the Molino's construction  in  1879.   The road ran along the north edge of the Rio Rancho Valley,  and would

have provided easy access to the Molino for local farmers.  The acequia and the Camino Abajo, now paved,  is
shown on the diagram below.

This diagram shows the size and orientation of the structure on the site, and also shows how the Molino used
water from the ditch to power its grinding stones.   Vvhenever the mill was going to operate, water from the
acequia was diverted using a compuerfa
or headgate located as shown on the
diagram.  The water was then directed
down a very steep channel called a canoa
which considerably increased the speed
of the flow.   The water, flowing very fast
at this point, then  hit the horizontal water

wheel under the structure.   The rotating
wheel turned a vertical shaft that powered
the mill's mechanical works.  After passing

through the "tunnel" under the structure

and powering the wheel, the water was
diverted down an outflow channel called the
desague and flowed back into a branch of
the Acequia Madre.

As shown on diagram, the northeast wall
of the Molino was only a few feet from the
Acequia Madre del Rio Grande.   \/Vhether

the proximity of the Molino to the ditch has

contributed over the years to the settling
of the southwest wall of the structure is
certainly a possibility.



The Taos County Historical Society has been interested in  preservation of the Duran Molino since  1969.   The

Molino was placed on the State Register of Cultural  Properties by the Taos County Historical Society in that

year.   Its designation is SR-405.  Attached as Appendix A is a copy of the documentation filed at that time with
the state.  As stated above, the Molino is on private property.   The location of the Molino is also on what was

part of the  1710 Cristobal de la Serna Land Grant.

ln June,  2011, a team  led  by UNM archaeologist Dr. Tom Windes spent a week studying and  photographing the

entire structure of the Molino.   Dr. \/Vindes and his students took many wood core samples from all parts of the
structure,  and submitted over 40 to the University of Arizona Tree Ring  Laboratory.   The results of that analysis
was received November 15th, 2013.  Attached as Appendix 8 is the report from Dr.  Ron Towner, director of the
Tree Ring Laboratory.

Dr. \/Vindes and  Dr. Towner have been able to precisely date the construction of the Molino.   Based on the
results of the wood samples analyzed at the University of Arizona, the structure was built in  1879.

Dr. \/Vlndes has also documented for us very detailed information about the construction of the Molino.   This

documentation and  respective figures are included in Appendix C.  Each  piece of the wood structure was

given a "Field Specimen" number,  beginning with "FS-1."   Using these numbers, each  piece was measured,
catalogued and photographed.   In addition,  photos were taken of the corners where each of the large
horizontal wall beams (FS-1  through FS-29 ) were joined together.   Some examples of these photos are
attached collectively as Figure 1.   The photos show the "FS" numbers for the major wood elements in each

picture.   Of special interest to Dr. Windes was the different ways each beam had been cut and joined to the
beams above and below it.

Finally,  photos were taken of the interior of the structure, with the same numbering system used to identify

each major wooden element.   One example, where the west wall met the south wall,  is attached as Figure
2.  From the photos Dr. Windes and his students produced detailed drawings of the entire structure.   Two
examples are attached as Figures 3 and 4.   In each drawing,  all the wood elements can be identified by their
"FS"  numbers.

From this data, and from close observation,  Dr. Vvlndes was able to reach some conclusions about the
construction  process used by the Molino's builders.   The large horizontal  beams are Ponderosa Pine.   They
were hand cut with axes in the mountains,  probably up Miranda Canyon to the southeast.   Each beam was
squared with adzes at the cutting site and then dragged by horse or mule to the site of the Molino.   Dr. Windes
can identify the individual adze "signatures" of some of the workmen.   Many of the beams also have both the
drag marks and hand cut notches to secure dragging ropes or chains.

The large beams,  averaging  16 inches by  10 inches,  had their ends notched at the building site.   Where
needed when assembling the walls, small shims and wooden pins were used to level and secure beams in



place.   Most of these have survived and are still performing their intended functions.    There was no effort to
"dress" the beam ends to any uniform length.   The structure was totally practical.

The structure was supported by eight very large vertical pine posts set in the ground at each corner and in the
middle of each wall.   Three of these vertical supports, the ones along the northeast wall, are shown as FS-99,
FS-102 and  FS-104 in  Figure 5.   Dr. Windes could  not determine if any kind of footings were used to support
these posts.   Because of the serious settling of the building on the southwest side, footings were probably only
river cobbles,  if that.

In addition to the main vertical  posts supporting the frame of the building, there were six additional posts that

supported the "working floor' of the mill.   These posts held large horizontal floorjoists running NW-SE.  Across

these joists were placed abutting smaller pine beams that formed the base of the "working floor."  A schematic
drawing of the placement of these structural elements is attached as Figure 9.   Thus separate sets of vertical

posts supported two separate structural frames: one was for the four exterior walls, and the other for the
working floor above the water wheel and the "tunnel."

Above the floor beams the builders added about eight inches of adobe mud, which was compacted and formed
the surface of the interior floor.   There appears to have been an interior floor in only half of the structure; that

floor held the mill machinery located directly above the mill water wheel in the "tunnel" below.   The other half of

the inside of the mill,  on the northeast side and entered by the exterior door low in the northeast wall, was open
from the ground to the ceiling.   We believe this large open area was for storage of both grain and the flour

produced  by the mill.   The Velarde family installed a partial wood floor over this area around  1970.

There were no metal fasteners,  screws or nails used  in construction of the original Molino.   In about 1970, the
wood samples taken by Dr. Windes indicate that a simple new wood roof replaced the roof which existed at
that time.   We do not know whether the roof replaced in  1970 was the original or a successor.   Nails were used
to install the  1970 roof,  but whether nails were used in one or more earlier roofs is not known.

Prominent in all  photos of the Molino is the stone and concrete reinforcement of the three vertical support posts
holding up the south wall.   The archaeologists who have looked at the structure have not yet been able to tell
us the age of the concrete used to reinforce these posts.   We do not believe that the stone and cement mortar
reinforcing the three posts on the south side was part of the original  Molino.   This was probably added at
some time after 1900,  and possibly after the mill  reportedly ceased operation in the  1930s.  A later addition of
reinforcing material would be consistent with the Velarde family's interest in preserving the old structure.

There is also a stone and mortar wall enclosing the northeast part of the interior of the building.   It appears that
a feature of this kind would have been needed as a retaining wall to enclose and protect the large "storage
area" which comprised half of the interior space.  A stone foundation wall,  mortared with adobe mud, would
have accomplished this purpose.  An interior wall made of adobe bricks would be subject to moisture erosion
below grade, and was therefore probably not used.

Enclosing the interior space in the northeast part of the Molino would have been necessary to protect both

grain and flour from  rain and  particularly wind and dust.   Our guess is that the adobe mortar was replaced
years after original construction with the cement mortar now in place.   Finally, there would have been  no need
for the door on the northeast wall to the Molino if the retaining/foundation wall was absent!



This document catalogs the existing conditions of the Duran de los Molinos structure and includes a set of

existing drawings to be archived.   The purpose of this document is to provide and assess short term and
long term preservation and/or restoration strategies and recommendations.   This report will be used by the
Taos County Historical Society to evaluate and implement short term recommendations along with planning

to achieve overall long term preservation goals.   The Taos County Historical Society intends to organize both

volunteer and contract work for the necessary repairs and will seek additional proj.ect funding as necessary.   It

is likely that the maj.ority of the repair work will be completed  by volunteers under the guidance of local experts

and this report.   Where more skilled labor is required (i.e.  borate treatments),  such work should be performed

by skilled  professionals.

There are some major immediate repairs that will need to take place as the structure is in a high level of

deterioration.  In addition, there are minor restoration strategies that will  need to be implemented to keep the

building from further decay.   Ultimately, the goal is to establish a long-term preservation plan and restore the

structure to its original  historic character.

Structural  Engineer Bill  Druc,  P.E., Architectural Design/Project Manager Jos6 La Cruz-Crawford,  & Engineer

Andrew Tumason,  P.E.  of Druc Engineering visited the site with Corky Hawk of the Taos County Historical

Society on April 4th, 2014.   Weather conditions were sunny and favorable during the visit.  Druc Engineering

spent several  hours taking photographs of the structure and  its various components to identify existing

conditions and areas of concern.   Dimensions were taken and sketches were made on site detailing the overall
size and  layout of the building and structural components.   Field  notes included specifying the varying sizes

of wood member and general notes identifying areas of deterioration and overall structural concerns.   These
field observations and sketches were later converted into a digitally produced set of existing drawings which

included  Floor Plans,  Elevations,  Structural  Plans and Sections & Details.

Bill  Druc and Jos6 La Cruz-Crawiord  revisited the site along with Corky Hawk on September 16th, 2014 to

further document the structure using existing conditions drawings.   During this visit,  additional notes and

sketches were made.  Additional photographs were taken to document the building's four facades and their

respective wood log wall members and their level of deterioration. Other key components of the structure were

photographed in order to ensure that any repair or replacement of members will match the historic character
of the existing members.    Further structural investigation was conducted and potential preservation and

restoration techniques that were previously discussed were re-evaluated on site to determine the optimum
approach.



The Molino is located in Ranchos de Taos and can

be accessed off of Camino Abajo de la Loma.  A
schematic drawing of the existing site plan showing
the orientation of the structure on the site is provided

below for reference. To our knowledge, a survey has
never been conducted in the past.  The Duran Molino

was built next to one of the area's largest acequias,
the Acequia Madre del  Rio Grande. As indicated in

the historical background section, water from the
acequia was diverted into a canoa which would direct
water through a "tunnel" under the structure before
exiting through the desague and flowing back into
a branch of the Acequia Madre.  The site generally
slopes downhill from Camino Abajo.   Based on our

site observations, there appears to be some potential

grading and drainage issues around the structure
which could be contributing to settlement.   Druc

Engineering recommends re-grading the general site
to ensure positive drainage away from the structure
and it's foundation system.

conipiicnn

Schematic existing site plan layout
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Aerial photograph of the site
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Photograph showing the site, from Camino Abajo

Photograph showing the site, from the southwest
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The Molino de los Duranes is a flat roofed timber frame structure with cut log walls supported on wood log

posts and stone walls and piers. The structure is approximately 321  square feet with a square building footprint
of approximately  18'-0" x  18'-0".

The structure is partially bermed  into a south facing slope with stone walls laid in a cementitious mortar on

the northeast side and partial stone walls on the northeast and northwest sides.   There is a central `stem
wall' made up of stone on the interior and wood logs on the exterior that supports a raised floor system. The

southwest side of the structure is raised above grade and supported by three wood log posts encased by stone

piers which also support the floor system.

The walls are made up of rectangular ponderosa pine wood log members laid on top of each other and lap

jointed at the corners. The raised floor is made up of rectangular wood members butted against each other
with  a  previously existing earthen finish floor on top.

The roof is made up of round wood vigas and 2x4 Iatilla decking. The roofing appears to have been originally

an earthen roof which has since been covered with some type of asphalt roofing membrane.



Extensive settlement is present along the southwest side of
the Molino.   Over the years the southwest facade has settled
approximately  16".   Due to settlement and other structural

deficiencies found during the site visit,  Druc Engineering did

not conduct any extensive exploration or digging to determine

the type or size of footing (if any).   Extensive exploration could

result in further deterioration and was not warranted at the
time.

Wood log posts were found at all corners of the structure with

intermediate posts throughout.   The wood log posts may have
served as the original  piers in the past.   It is anticipated that at

some point in time, a series of stone walls and/or stone piers

were erected around the wood log posts.  The stone walls and

piers do not appear to be original as they include a mortar
made up of some type of cement mixture.

The southwest part of the structure is elevated on three stone

piers erected around a series of wood log posts.   The stone &
wood piers support a wood log beam which in turn supports a
wood  log floor.

The wood log floor is supported on the opposite side by a

stem wall made up of wood logs with some sections of stone
and mortar. This wall did show signs of more extensive

deterioration. Sections of the wood log members are rotting
or have fallen off.   The mortar is in poor condition and the

wall shows sign of settlement which could lead to potential

collapse.

The northeast half of the structure (approximately  151  sq. ft.)

consists of three stone walls with an approximate height of
5'-0" supporting the wood log walls above.  An entrance door

made of wooden planks is located on the northern corner of
the space and is currently not operable due to soil and debris.

A ladder at ground level provides access to the adjacent

elevated space.

Photo showing extent settlement

Entrance door

Inside face of `stem wall'

Outside face of `stem wall'



SETTLEIVIENT

Least Impact:

Although extensive settlement has taken place throughout the years, there is a possibility that the structure
may have reached an equilibrium.   However, there is always a chance that further settlement can occur

and this can be exacerbated by weather conditions, soil saturation, and the existence or nonrexistence of
a solid effective foundation.  An extensive exploration was not performed,  and at this time no conclusive

determination is assumed.   One of the simplest recommendations would be to monitor the structure over a

series of 3 to 5 years to determine whether settlement is continuing to occur.   This can be accomplished by
installing datum  points on opposite sides of the structure and shooting and documenting those points through

surveying equipment in order to establish the current elevation  points.   The same points can  be re-surveyed in

subsequent years to determine if any changes has occurred.

Intermediate Impact:

The existing stone and wood post piers on the southwest side can be underpinned to prevent future settlement
and stabilize the structure.   This would  require shoring and bracing of the wall and floor structure.   The existing

stone piers would then be shored and properly engineered footings would be installed with new deep founded
underpinning helical piers to ensure that future settlement does not occur.  The stonework can be repaired as
necessary.   This solution would ensure that further settlement does not occur. The structure would continue to

show visible signs of the previous settlement.  In addition to stabilizing the southwest side of the structure,  new

structural bracing strategies should be installed to keep the structure from racking.   /f was cJec/.ded fhaf th/-s
intermediate option should be employed and proposed drawings are included within the report.

MOst Impact:

Based on our inspection and knowledge of the building condition and joinery,  it is our opinion that the structure

can carefully and safely be brought back to its original  level  position.   The structure can be slowly raised

using  hydraulic jacks and steel oribbing techniques.   This technique requires shoring and bracing supports

for the exterior walls.   The structure would  need to be inspected periodically through the leveling process to

ensure that it was not adversely stressing the structure.  The existing wood posts would need to be raised and
supported on a new properly designed foundation after the structure is brought back to its original level.   The

existing stonework (which is not original) would  need to be repaired as necessary.   This would allow installation

of properly engineered footings throughout to prevent future settlement. The stonework would be replaced to
conceal the new footing materials.

STEM WALL

The wood log and stone stem wall that is supporting the log floor framing members is in poor condition and we

recommend that the wall be repaired.   Some of the existing logs have fallen or show signs of deterioration and

moisture damage.   This wall should be repaired and rebuilt and a new wooden post and footing installed  per

the proposed drawings.  Any logs to be replaced will be required to match the existing historical character of

the members and will need to match the logs in size,  material,  and placement.



The southwest half of the structure (approximately 170 square
feet) is built on a raised floor framing system consisting of log

beams generally 12" deep spanning from a stem wall to a log

beam on the southwest side supported by the wood log posts
and stone piers.

The floor logs are butted against each other and no decking
was visibly present during the site visit.   The floor logs appear

to have been finished with an existing earthen floor.  About

seventy percent of the earthen floor has been removed or is
no longer present.

The wood log flooring system is generally in  poor condition.

About twenty percent of the wood floor joists are missing. The

majority of the floor joists that remain are in poor condition

due to moisture and  rotting.   The northwest portion of the floor

joists are very rotted and will  require replacement.

The northeast half of the structure (approximately  151  square

feet) has a lower floor made up of undisturbed grade and a
ladder at this level provides access to the adjacent elevated
space. There is a small 57 square feet platform on the
East corner of the space made up of 2x4 framing that was
apparently installed around  1970.

Several floor log  members are missing and will need to be

replaced.   The northwest section of the floor logs are rotting

and this entire section should be removed and replaced.
Wherever possible the original logs should be preserved for

historical purposes, although it may be necessary to replace
the  majority of the floor logs.  Any floor logs which will  be

replaced will  need to match the existing historical character

of the members and will need to match the logs in color,  size,
material,  composition,  and placement.

As the intent is to re-establish the historic character of the

structure, a new earthen floor should be installed over a new

moisture resistant barrier.   The new earthen floor shall  be

approximately 3" in depth and tamped and sealed with linseed

oil as necessary to match the original flooring system.

Underside of log floor system

Underside of log floor system

2x4 platform beyond and log floor system

2x4 platform



The existing Molino structure is roughly 321  square feet, with

a building footprint of approximately  18'-0" x  18'-0".   The walls

are neither plumb nor level and each facade dimension varies.

The height of the structure from grade varies and ranges
between 9'-6" and  12'-0" in  height.   The northeast half of the

structure has a full ceiling  height of almost  12'-0" with stone

walls on three sides approximately 5'-0" in height with wood

logs above.

The walls of the Molino consist of 7" to 8" wide rectangular

cut wood log members varying in depth from 8" to  15". The

rectangular wood log members are laid on top of each other
and lap jointed at the corners.

The wood log walls are generally in fair condition,  however

approximately ten to twenty percent of the members show
signs of deficiencies on the exterior.   The interior of the

members do not show extensive signs of decay as they have

generally been protected from the elements.   However, the
compromised roof has allowed moisture to enter and it is

anticipated that the interior of the walls may begin to show

signs of decay if repairs are not performed.

The log members on the northeast facade are showing the
majority of the decay and show varying signs of potential

moisture problems.   Some members have extensive dry rot
while some have moss growing on the members or show other
signs of saturation over the years.   The log members located
at the top of the structure are in the worst condition.   Some of
these members will require replacement.

View of interior side of wall logs

View of typical wall logs from the exterior

Log members near top of structure

Typical  lap joints at corners

Visible decay on wall  logs



Approximately ten to twenty percent of the wood log walls are experiencing more extensive signs of decay and
rotting.   Existing  building elevations have  been  provided which  identify the particular problem  areas.

Treatment of the compromised wood members will include the use of some form of wood preservative.  A form
of borate treatment will likely be the preferred option as borate treatments are colorless, odorless, and have
very low toxicity.   Borate treatments can  be applied as liquids,  pastes,  gels,  and  rods.  A major limitation of

in-place treatments is that they cannot be forced deep into the wood.  However, they can be applied into the

center of large members via treatment holes.   The final decision on which type of treatment and  how it should

be applied will vary depending on the condition and the member itself.   It may ultimately be decided that

certain treatment options may not be justified even after treatment has been recommended due to the historic
character of the building.

There are areas where extensive decay has occurred and wood preservation treatments would not be a
sufficient solution.    At these areas,  it is necessary to completely remove the problematic sections of the log

members and replace these sections with new wood using a dutchman splice or other approved technique.
Where extreme decay has occurred throughout a log member, the splice solution may not be an option and the
entire log  member will  need to be replaced.  Any wall logs which will be replaced will need to match the existing

historical character of the members and will need to match the logs in color,  size,  material,  composition,  and

placement.  It may be beneficial to seal the wood walls with an appropriate product to prevent future decay of
wood members.

We recommend a maintenance plan be employed to properly maintain the structure over the years.  A
maintenance plan is necessary to ensure that the structure does not fall back into decay after repairs have
been completed.  Due to the varying deficiencies found throughout the wood members, we recommend a multi-

faceted approach. The following is a list of recommended treatment options based on particular issues found.

1.  Natural aging and weathering:  Seal all wood  members with non-toxic water repellent preservative or

commercially available water repellent preservative finish such as `X-100 Natural Seal' or approved equal.

2. Termite,  insect or fungi infestation: Treat affected wood  members with "Bora-Care" or approved equal.

3. Wood decay/dry rot:   Treat affected areas with a fluid borate injection product such as "Jecta" or approved
equal. Where applicable, treat affected areas with borate rods such as "Cobra rods" or approved equal.
4.  Medium to extensive wood decay:   Repair damaged areas with Con Serv (T) Flexible Consolidant 100" or
"Con Serv (T) Flexible Patch 200" or approved equal.

5.  Extensive wood decay:   Selectively replace damaged areas with new wood to match using splicing
techniques and epoxy adhesive and fiberglass reinforcing rods.
6. Compromised wood members: Where wood members are compromised due to severe decay, members
shall  be removed and replaced.

No matter what the treatment option being followed is, chemical or physical treatments, if determined to be
appropriate, must use the gentlest means possible.  See Appendix F for technical specifications, notes, and
briefings,  as well as product information.



The existing roof structure consists of 8" to 10" diameter wood
vigas spaced at approximately 32" on center.  The vigas span
a full  18 feet with viga ends extending to the exterior. The

vigas are in very poor condition.  The northern viga member
has collapsed and is currently being shored.  The center
viga is missing and had already collapsed.   The remaining

vigas are rotting and are also on the verge of failure. The
ceiling is made up of 2x4 latilla decking on top of the vigas.

Approximately ninety percent of the latilla decking is damaged

and is caving in and nearing failure.

The roof is currently being covered by a sheet of black plastic
to temporarily protect the structure.  We were able to pull
back the plastic and determine that the roofing membrane
is some form of asphalt rolled roofing.   It is unknown what

type of roofing was originally installed.   The roll roofing has

delaminated from the wood log `parapets' and there are holes
and gaps present along the wall/roof joint.  We were unable to
remove the entire plastic at the time to determine the extent of
roof damage.   However, it was clear that the roof membrane
is severely compromised and that the entire roof structure is in
critical condition and  needs to be rebuilt.

The roof system is in need of immediate repair.  The roof
is severely compromised and is a safety concern. The entire
roof should be removed and rebuilt with new appropriate viga
roof joists,  latilla decking,  roofing membrane,  and improved

waterproofing strategies.

Any roofing members (i.e. vigas and decking) will need to

match the existing historical character of the members and will

need to match the members in texture, color, size, material,
composition,  and placement.

As the intent is to re-establish the historic character of the
structure,  an earthen roof should be installed. The new

earthen roof should be installed over a fully adhered 90mm

EPDM roofing membrane.   Note that if desired,  other options

are available to give the appearance of an earthen roof.

View of ceiling

Collapsed viga currently shored

Missing viga

Viga extensions in decay
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6.     Has  property  been:
a.listed  inarmmicipal  or  other  register?      Yes   (     )       No  (x.)
b.     plaqued  or  otherwise  designated  as  worthy  of  preservation?    Yes   (     )    No   (x)
E.     recorded  in  the  Historic  American  Buildings  Survey?    Yes   (     )    No  (x)      .
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APPENDIX a

Dr. Ron Towner Report
Arizona Tree Ring Laboratory



Laboratory of Tree-RIng Research
104 W. Stadium

The University of Arizona
Tucson, AZ 85721

15 November 2013
Mr. Tom Windcs
305 Richmond SE
Albuquerque, NM 87106

Dear Tom:

At long last, enclosed are the results from our analysis of A-1979, samples from the Anabcllc
Velarde Molino place near Taos. Enclosed are the date list and work notes.

All 47 samples we analyzed have been catalogued into our permanent collection.

These dates almostLbut not quite~conform to Rick Ahlstrom's "perfect" date distribution! As
you can see, almost everything dates to  1879, with a couple of notable exceptions:   the  1839v
date (TNM-513), the  1880 dates (TNM-529 & 531 ) from the Turmel, and the two  1970 dates
(TNM-547 & 549) from the 2nd story roof.  My only comment would be it looks like a
Summerffall  1879 construction-most of the pondcrosas were still growing, but two (TNM-504
& 508) have complete terminal rings;  the complete terminal ring on  TNM-532 suggests it is a
stockyiled timber used in the Tunnel a year later.

If you have any questions, feel free to contact me at 520-621 -6465 or rtownerr(d,ltrr.arizona.edu

Thank you,

Sincerely,

Ronald H. Towner,
Associate Professor of Dendrochronology and Anthropology
Agnese and Emil IIaury Endowed Chair in Archaeological Dendrochronology
Laboratory of Tree-Ring Research and School of Anthropology
The University of Arizona
Tucson. AZ 85721



Table   . Tree-ring dates (n=37) from the Annabelle Velarde molino, Rancho de Taos, NM.

Location/use FS# TRL# Speciesa Aige I  SiTzf± Outer ring Inside Outside
TNM- (max.dia./cm) Conditionb datec datec,d

South  Wall,  Wall  1082ndfrombottom 25 513 PP 52 / 19.3x31.6 Complete 1788 p 1839 v

East wall,  Wall  log bottom 1 503 PP* 246 / 20.4x31.8 1628 np 1873 ++W r
North wall, Wall  log 4thfrombottom 11 507 PP 164 / 23.4x24.4 1715 p 1878 W r

South  Wall,  Wall  1082ndfrombottom 24 512 PP 216 / 20.3x33.8 1663 1878 w

S wall-to-center wall,floorlog5thfromwestside 43 521 PP 234 / 19.5 1645 p 1878 W r

East-to-west walls,floorjoistsouth 62 526 PP 198 / 25.9 1681  np 1878 W r

East-to-west walls,floorjoistnorth 63 527 PP 262 / 31.5 1617  np 1878 W rG

North  tunnel  wall(W1/2)'Wa11log3rdfromtoo 76 534 PP 2:I n. I 24.I j 1677  p 1878 W r

North wall (W'/2), postwest 82 536 Jun T2:3 I TJ 2 1757 p 1879 +W vG

East Wall,  Wall  1082ndfromtop 6 505 PP 161 / 18.Ox27.0 1719  np 1879 w r

South  Wall,  Wall  1083rdfromtop 27 515 PP 238 / 19.5x28.4 1642 np 1879 w v

S wall-to-center wall,floorlogwestend 39 520 PP 170 / 24.4 Incomplete 1710 np 1879 W r

S wall-to-center wall,flOorlog|7thfromwestend 55 523 PP 104 / 25.4 1776  np 1879 W I

S wall-to-center wall,floorlogi8thfromwestend 56 524 PP 184 / 26.5 1696 np 1879 W r

S wall-to-center wall,floorlog2othfromwestside 58 525 PP 148 / 18.3 1732 ±p 1879 W r

North  tunnel  wall(W1/2)'Wa11log2ndfromtog 75 533 PP TJ5 I 2:5 fJ 1705 p 1879 W r

North  tunnel  wall(W1/2),Wa11log4thfromtop 77 535 PP 88 / 21.5 1792  np 1879 W r

Interior,  ladder polewest 106 543 PP 2+J  / 21.8 1663 p 1879 W r

Interior, ladder stepbottom 107 544 PP 109 / 10.1xl7.3 1771 p 1879 W r

Interior,  ladder Step 3rduP 109 545 PP 180 / 16.Ox23.8 1700 np 1879 W r

East  Wall,  Wall  log 3rdfromtop 5 504 PP 217 / 19.Ox28.4 Complete 1663 1879 +V r

North wall, wall  logtop 14 508 PP 209 / 20.3x29.4 1671 p 1879 +V r
North tunnel wall 74 532 PP 58/   9.5xl6.0 Complete 1822 p 1879 +V r



North tunnel wall(W%),Wall108tooloose 74 532 PP 58/   9.5xl6.0 Complete 1822 p 1879 +V r

North  wall, wall  logbottom 8 506 PP 208 / 23.2x25.5 Incomplete 1672 1879 V r

West Wall,  Wall  log 3rdfrombottom 18 509 PP 2+]  I 2f J.3x34.] Incomplete 1663 fp 1879 V r

west wall, wall  log 4thfrombottom 19 510 PP 204 / 20.7x33.9 Incomplete 1676 np 1879 V r

west wall, wall  log 5thfrombottom 20 511 PP 134 / 21.2x29.4 Incomplete 1746 p 1879 V r

South  wall,  Wall  1082ndfrombctttom 29 516 PP 79 / 21.3x26.4 - 1801 fp 1879 V rL

N/S walls,  roof Viga eastside 32 517 PP 110 / 19.8x26.4 - 1770 ±p 1879 V r

N/S walls,  roof Viga 2ndfromeast 33 518 PP 181 / 21.Ox22.0 Incomplete 1699 np 1879 V v/r

N/S walls,  roof Viga westside 36 519 PP 118 / 26.Ox32.5 Incomplete 1762  np 1879 V r

S wall-to-center wall,floorlogilthfromwest 49 522 PP 108 / 12.4xl6.0 Incomplete 1772 p 1879 v r

Interior,  ladder  poleeast 105 542 PP 154 / 18.0 Incomplete 1726 ± np 1879 V r

North  tunnel  wall(E1/2),Wa11log4thfromtop 67 529 PP 47 / 12.5 Incomplete 1834 p 1880 +8

North  tunnel  wall(E%),Walllog6thfromtop 69 531 PP 45 / 13.0 Complete 1836 1880 +a

Roof board 130 547 PP 110/ Complete 1861 ± fp 1970 V rB

Roof board 132 549 PP 79/ Complete 1912  ± fp 1970 +a

Notes:
a  Species  = Douglas-fir or unidentified spruce/fir.

b  Outer ring condition = Complete ring indicates tree death during non-growing season (late fall-winter-

early spring).    Incomplete ring = indicates tree death during growing season  (i.e., late spring-summer-
early fall).   Growing seasons vary by species.
C  Date subscripts are author's inner and outer ring field observations iJthey differ from the laboratory

analysis.

d  outside dates in bold are tree death date or near death date (when cut).

FS #=  Field Speciman  number;    TRL # = Tree-ring  Laboratory number,  New Mexico Quadrant T (TNM).

Diameters have not yet been recorded.



Table 6.3.  List of tree-ring symbols and abbreviations.a

Sample type:

%, I/2, e, f,1-inch = core sample diameters.

cc = charcoal (specimen is carbonized)
frag = fragment (broken or rotted piece)
V-cut = sample taken as a V-cut in side of element
wedge = sample is a wedge-shaped cutting from side or end of element.
xs = cross-cut sample, often resulting in a complete cross section of element.   Provides analyst with the
best sample possible.

Species:

DF  = Douglas-fir
Jun = juniper
Pnn - pifion
PP  = ponderosa pine
SF  = spruce or fir
Pop = Papa//c/s sp. (aspen or cottonwood)
non-conf = non-coniferous

R`ing condition:

Complacent  =  Little  patterning  is  evident  in  the  sample  so  that  dating  is  difficult  if not  impossible.
Common among trees with a plentiful precipitation supply (e.g., cottonwood and high-altitude conifers).

Compressed  =  Outer  rings  are  so  narrow  that  distinguishing  patterning  or the  absence  of rings  is  not
possible.   In dated samples, a "++" symbol would be used. This commonly  indicates that the element was
deadwood when collected.

Erratic  =  Ring  growth  is  erratic  and  difficult  to  match  patterning  for  dating  purposes.    Common  for
juniper growth and may include partial, double, or missing rings.

Missing rings = Two or more growth rings are absent, which can be attributed to erratic growth and/or to
drought conditions.

Short = The number of rings is too few to adequately date and cross reference.   Usually  less than 30-50
rings.

Terminal Ring:

I = Incomplete outer ring (tree died during growing season).   Growing season varies by species and area.

C = Complete outer ring (tree died during dormant season).  Dormant season varies by species and area.



Date symbols for the inside date:  Field observation by author noted in a subscript.

p = pith present

np = near actual pith (old usage).

fp = far from actual pith (old usage).

Vp  =  pith  ring  is  present  but  because  of the  difficult  nature  of the  specimen,  an  exact  date  cannot  be
assigned to it (common among juniper specimens).

V = the innermost ring is not the pith ring and an absolute date cannot be assigned to it.   A ring count is
involved.

Date symbols for the outside date:  Field observation by author noted in a subscript.

+ = Cannot be dated with certainty because one to five outer rings may be missing.

++ = The outermost rings of a sample cannot be dated.   Typically, the rings are uniformly small, making
it impossible to recognize patterning in ring widths or to identify missing rings.   This pattern reflects very
slow  growth  and  is  the  mark  of a  dying  tree.    Dates  with  this  symbol  are  considered  derived  from
deadwood.

w = Definite evidence  for a cutting/death  date  is absent and  it  is  unknown how many  outer rings have
been lost.

v =  A  subjective judgment that the  outer ring  is  at or  is  within  1-5  years  of the  actual tree  death  date.
Typically considered a death or near death date, but weakest in confidence.

r  =  Less  than   a  full  section   is  present  but  the   outermost  ring  is  continuous   around  the  available
circumference.  Considered a death date, but more confident than above.

c = The outermost ring is continuous around the entire circumference.   Considered a death date but more
confident than above.

L = A  characteristic  surface  patination and smoothness,  which  develops just under the  bark,  is  present.
Considered a confident death date.

G  =  Beetle  galleries  are  present  on  the  surface  of the  specimen.    Considered  a  death  date  of greater
confidence than above.

8 = Bark is present.   Considered the strongest affirmation of the actual death date, unless a "+" or "++" is
also present for this symbol or those above.

a  Symbols after Ahlstrom (1985) and Windes and MCKerma (2001).



APPENDIX C

Dr. Windes' Documentation



FIGURE  1



FIGURE  1  (continued)



FIGURE  1  (continued)
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APPENDIX D

Photographs
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1.  Photo of southeast elevation of Molino.  The road is located to the right.   Water which turned the
grinding wheel entered from this location.

2.  Photo of southwest elevation of Molino.   The road is located to the northeast, or the right of the
photo.   It is not known when the stone pillars were built and repaired.



3.  Photo of northwest elevation of Molino.  The road is located to the northeast or the left of the
photo.   The water stream exited the Molino on this side.

4. Photo of northeast elevation of Molino.  The photo is taken from the road looking southwest.   The
most serious deterioration to the wood walls is present on this side.



5. This is the southeast elevation which slopes toward the southwest at about 1" per foot
approximately 16" total.   The yellow level is held level and it is apparent that the wall logs have
shifted.

6.  Close-up view of level.



7.  Photo of stone pillars at southwest side.   It is unclear at this time when the stone pillars were
built and when repairs were made.

8.  Photo of all three stone pillars and the wood beam sitting on wooden posts.   Shoring was
added to prevent total collapse of the roof structure.



9.  Photo of stone foundation tie between stone pillars.1990 photos show higher stone walls
at these locations,  up to  1 '-6" high.

10.  Photo of south corner stone pillar and wood posts.



11.  Photo of intermediate stone pillar and wood posts.



-.

12.  Photo of West corner stone pillar and wood post.



13.  Photo of northwest stone wall and post connection.
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14.  Photo of southeast stone wall and double post corner condition.



15.  Photo of stone and  log wall foundation  looking  north.

16.  Photo of stone and log wall foundation looking from the West.



17.  Photo of temporary shoring and stone pillars beyond.

18.  Photo showing bottom of log flooring system and damage.   Logs are in various states of decay.



19.  Close-up photo of southwest beam and log flooring system.

20.  Close-up photo of beam at northeast stone & log wall.



21.  Panoramic view of interior,  looking towards northeast wall showing extensive roof damage to the vigas
and to the decking.

22.  Panoramic view of interior,  looking towards southeast wall.



23.  Panoramic view of interior,  looking towards northwest wall.   Notice the twisted failed viga.

24. View of damaged viga and gaps in  log wall beyond.



25. View of damaged viga and temporary shoring.

26.  Photo of damaged roofing at north corner of ceiling.



27. View of missing viga at center of ceiling space.

28. Close-up view of missing viga and damaged roofing members.   Currently the structure
is prevented from exposure to excessive moisture by plastic sheeting.



29. View of platform on east corner of interior space.

30. View of platform on south corner of interior space.



31.  Close-up view platform.

32.  Photo of existing doorway on northeast of building.   Door is inoperable due to
surrounding soil and debris.



33. Close-up view of moss growing on log members.   This is accelerating the decay and
deterioration of the structure.

34.  Close-up view of deterioration visible on log members.   The level of deterioration
varies from minimal to extensive.



35. Close-up view of severe deterioration visible on log members



37. Close-up view of deterioration visible on log members.

38.  Close-up view of deterioration visible at top members and missing viga.



39.  Close-up view of deterioration visible at the end of a log member.

40. Close-up view of top of viga members.    When snow and rain are able to stand on top
of a member it causes severe deterioration.



41.  Close-up view of existing  roofing.

42.  Close-up view of existing roofing.



43.  Overall view of roofing and vigas on northeast side of building.



44. View existing  roofing.

45.  View existing  roofing.



45.  Photo showing typical joint connections at corners.



46.  Photo showing typical joint connections at corners and varying extensions.
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47.  Close-up view of typical joint connections at corners.
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48. Close-up view of typical I.oint connections at corners.



APPENDIX E

Photographs
Detailed shots



The following photographs are detailed shots of various components of the structure.   Each of the building's
facades were photographed to document the wood log wall members.   Each series of photos starts at the
bottom left of each facade and pans right and then left across each wood member, starting from the bottom
member to the top member.   Note that some members were not photographed. The stem wall was also
photographed,  panning from northeast corner to southeast corner.  Each of the stone piers were photographed
to create a 360 view of each of the piers and are identified  in the plan below.
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APPENDIX F

USGSA Historic Preservation Technical Procedures
National Park Service: Preservation Tech Notes & Briefs

Product Information



Back to original

U.S.  General  Services Administration

®
®istoric Preservation -Technical Procedures

Qaaa

pectitle:

rocedure code:

Ource:

ivision:

Qection:

aa
®
®
®
®
®
®
®

ast  Modified:

letails:

Preparing A Non-Toxic Water-Pepellent Preservative
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Wood And  Plastics
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02/24/201 2

Preparing A Non-Toxic Water-Bepellent Preservative

PREPARING  A NON-TOXIC WATER-FIEPELLENT  PRESEF]VATIVE

PABT 1 ---GENEPAL

1.01  SUMMAPY

A.    This procedure includes guidance on preparing a non-toxic
water-repellent preservative.   It is a formula provided
by the United States Department of Agric= ulture Forest
Products Laboratory.

PABT 2---PPODUCTS

2.01  MANUFACTUBEPS

A.    United  states Department of Agriculture
Forest Products Laboratory
P.O.  Box 5130
Madison, Wl   53705
608/231 -9200

2.02  MATERIALS

NOTE:  Chemical products are sometimes sold under a common
name.  This usually means that the substance is not as pure as
the same chemical sold under its chemical name.   The grade of

purity of common name substances, however, is usually adequa= te
for stain removal work, and these products should be purchas= ed
when available, as they tend to be less expensive.   Com= mon
names are indicated below by an asterisk (*).

A.     Mineral  spirits:

NOTE:   MINEBAL SPIBITS SHALL BE CLEAN AND COLOBLESS SO
THAT IT WILL NOT ADVERSELY AFFECT THE TEXTURE OF]
DUF]ABILITY OF THE STAIN.

1.    A petroleum distillate that is used especially as a
paint or varnish thinner.=

2.    Other chemical or common names include Benzine*
(not Benzene); Naphtha*;  Petroleum spirits*;
Solvent naphtha*.

3.     Potential  Hazards:   TOXIC AND  FLAMMABLE.



®

4.    SaTery tJrecautions:

a.    AVOID  F]EPEATED 08 PBOLONGED SKIN CONTACT.

b.    ALWAYS wear rubber gloves when  handling
miner= al  spirits.

c.    If anychemical is splashed onto the skin,
wash immediately with soap and water.

5.    Available from construction specialties
distributor, hardware store, paint store, or
printer's supply distribu= tor.

8.    Paraffin wax

C.     Boiled  linseed  oil:

1.    Boiled  linseed oil shall be used rather than raw
linseed oil as raw linseed oil does not dry.

2.    The linseed oil shall be clean and colorless so
that it will not adversely affect the texture or
durability of the paint.

D.    Clean, clearwater

2.02 EQUIPMENT

A.     Doubleboiler

8.    Stiff bristle brush

PAPT 3---EXECUTION

3.01  ERECTION,  INSTALLATION,  APPLICATION

NOTE:   THIS WILL MAKE 5 GALLONS OF SOLUTION.

A.     Melt (1  lb.)  paraffin  in double boiler being caref=  ul  not
to get it too hot as it can ignite.  Temperature should
range between 80 and 100 degrees F.

a.    Allow to cool to about 70=FB  F before adding the             preservative.

CAUTION:   FUMES AF]E  HIGHLY TOXIC; WEAFt  PROTECTIVE
CLOTHING  INCLUDING  GOGGLES; WOF}K OUTSIDE;  USE OFtGANIC
VAPOF}  BESPIFtATOPl.

C.    Add  (3 gallons)  boiled  linseed oil  and  (i  gallon)  mineral
spirits, or whatever resin and solvent is being used.

D.    Apply the mixture at 70=F8 to 80=F8 F.   Below 40=F8 F the
paraffin  is not sufficiently liquid and the   material
cannot penetrate.   Above 80=F8 F the mixture dries too fast
and will  not achieve sufficient penetrat= ion.

END OF SECTION
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Applying A Water-Bepellent Preservative To Wood

APPLYING  A WATEF}-F}EPELLENT PF}ESEFIVATIVE TO  WOOD

PAFIT  1 ---GENEF}AL

1.01  SUMMABY

A.    This procedure includes guidance on applying a water-
repellent preservative (WPP) to wood.   This coating will

prolong the service life of wood and  provide some
protection  against agents of deterioration.

NOTE:   WATEB  BEPELLENTS AND WATEB  PIEPELLENT PRESEBVATIVES
ABE ONLY EFFECTIVE ON  UNPAINTED  WOOD.   IF  IT IS  APPLIED
TO  PBEVIOUSLY PAINTED WOOD,  BRUSH  IT THOF}OuGHLY INTO ANY
JOINTS 08 CPACKS AND WIPE ANY EXCESS OFF PAINTED
SUFiFACES.   ALLOW PBOPEB  DBYING TIMES.

8.    Natural causes of deterioration include decay,
ultraviolet degradation,  insect infestation and excess
moisture.

C.    WPPs are often  recommended for humid, southern climates.
Their use can significantly reduce the  problems of

peeling, flaking,  blistering,  etc.  of painted wood
surfaces.

D.    Some types of problems resulting from the weathering

process include:

1.    Fungi  and/or mildew growth

2.    Warped boards

3.    Loose fasteners

4.    Changes in surface texture  resulting in cracks and
checks

E.     In  addition to opaque paints,  various so-called "natural"
finishes and colored stains provide this necessary
protection.   And,  like paints,  proper surface preparation
and application are vital to long lasting protection.

F.    See 01100-07-S for general project guidelines to be
reviewed along with this procedure.   These guidelines
cover the following sections:

1.    Safety precautions

2.    Historic structures precautions



3.    Submittals

4.    Quality Assurance

5.    Delivery, Storage and  Handling

6.    Project/Site conditions

7.    Sequencing and scheduling

8`    General Protection  (Surface and Surrounding)

These guidelines should be reviewed prior to performing
this procedure and should be followed, when applicable,
along with  recommendations from the  Begional  Historic
Preservation Officer (BHPO).

1.02  DEFINITIONS

A.    Water Bepellent preservatives (WPP):

1.     Natural,  colorless liquids which,  when  brushed
onto, or soaked into the wood  render the wood
impervious to  liquid water,  inhibit the growth  of
mildew and other fungi,  and  provide protection
against termite and other insect infestation.

2.    Their use reduces warping and checking and prevents
water staining at edges of boards and at the end
grain.   They do not,  however,  protect wood from
water vapor or ultraviolet degradation.

3.    WBP's will darken wood somewhat though in and of
themselves, they contain no coloring agents.
Though it varies with wood species the ultimate

color is usually a golden tan.

4.    WPP's can be used as a natural finish.

1.03 PBOJECT/SITE CONDITIONS

A.     Environmental  Bequirements:

1.    unless otherwise recommended by the manufacturer,
the ambient temperature shall be between 50 degrees
F. and 95 degrees F. when applying either a stain
or WPP.

2.    Do not apply when the relative humidity exceeds 85°/o
or the moisture content of the wood exceeds 12°/a as
measured  by an electronic moisture meter.

3.    Do  not apply a WF}P in the direct sun.   They shall
be applied only when the surface to be treated  is
in the shade and the sun is shining on the opposite
elevation.   The west elevation should be treated  in
the morning when the sun  is shining on the east
elevation; the north elevation should be treated
around noon when the sun is shining on the south
elevation; the east elevation should be treated in
the afternoon when the sun  is shining on the west
elevation; and the south elevation should  be
treated  late  in the  afternoon when  it is  in full
shade.

4.    Do not apply WPIP's to damp surfaces,  in misty or
rainy weather,  in the snow or where there is
visible ice or frost on the surfaces.

1.04  MAINTENANCE

A.    Water Bepellent Preservative Finish  (WPP):

1.    On smooth wood surfaces, a water repellent
preservative will remain effective for about a
year.   If the first application was applied to the
point of refusal,  it may remain effective for two
years.   On rough or weathered wood, expect a WPP to



remain effective from one to three years.

2.    To determine if it is still effective splash some
water on the surface.

a.    If the water beads upthe wpp isstill
providing the necessary protection.

b.    If the water soaks into the wood, and/or the
wood has a blotchy appearance (caused by
mildew)  it is necessary to retreat.

3.    Before applying a new coat of WBP, clean the old
surface with  a nonferrous bristle brush.

4.    To kill any mildew, wash with a solution of 1/3 cup
of household detergent (NO AMMONIA),1  quart 50/a
bleach, and 3 quarts warm water.

5.    Binse well and let dry thoroughly before reapplying
the WPP.

6.    After the treated wood has achieved a uniform tan
color,  retreatment will be required every 2 to 4

years.

PAPT 2---PBODUCTS

2.01  MANUFACTUFIEFIS

A.    American  Building  Bestoration  Chemicals,  lnc.
9720 South 60th Street
Franklin,  Wl   53132
800/346-7532 or 414/421 -4125

2.02  MATEBIALS

NOTE:   SIMPLE WATEB  FIEPELLENTS  (WB),  BY THEMSELVES,  DO  NOT
PF]OVIDE ADEQUATE  PROTECTION  AGAINST DECAY AND  ULTRAVIOLET
DEGPADATION  AND ABE  NOT TO  BE  USED AS THE SOLE  FINISH.

A.    Commercial water-repellent preservative such as "X-100
Natural Seal"  (American Building  Pestoration Chemicals,
lnc.), or approved equal.

-08-

A home-made preservative based on the USDA Forest
Products Laboratory formula (see 06310-01 -S for guidance
on preparation).

8.    Household  detergent (NO AMMONIA)

C.     Household Bleach:

1.    Other chemical or common names include Sodium
Hypochlorite (Naocl); Bleaching solution*; Laundry
bleach*; Solution  of chlorinated soda*.

2.    Potential  Hazards:   COBPOSIVE TO FLESH.

3.    Available from chemical supply house, grocery store
or supermarket,  hardware store or janitorial supply
distributor.

D.    Clean, clearwater

2.03  EQUIPMENT

A.    Brushes:

1.    Use  natural  bristle paint brushes for oil/alkyd
stains.   Precondition by soaking in raw linseed oil
for 24 hours.   Use nylon bristle brushes for latex
stains.   Do not use the same brush for both types
of stain.



2.    For tnm,  runny stains, foam pad applicators can be
used.

3.    Stiff natural  bristle scrub brushes.

PART 3---EXECUTION

3.01  PBEPAPATION

A.    Surface Preparation:  The surface should  be free of all
loose fibers, dust and grease before application of a
WBP.

3.02 EF`ECTION,  INSTALLATION,  APPLICATION

A.    Prepare the Water-Bepellent Preservative (Forest Products
Laboratory formula).   See 06310-01 -S for guidance.

-08-

Use one of the proprietary products listed above.

NOTE:   ON  A SMOOTH SUF}FACE  1  GALLON  OF WF}P WILL COVEF}
APPFIOXIMATELY 250 SF.   IT WILL COVEF} APPF]OXIMATELY
100-150 SF ON A BOUGH  SUPFACE.

8.    Dipping is the most effective means of treatment,
especially for the ends of wood  members.   Brushing, to
the point of refusal,  is the next best method of
treatment.

1.    For treated lumber, dip freshly cut surfaces before
installation,  10 seconds to 3 minutes.

2.    For untreated lumber, dip,  brush or spray with

preservative.   Pay particular attention to end
grain and joints.

3.    For wood shingles, dip before installation, with a
second coat brushed onto the surface after
installation.

4.    On fixed surfaces,  use a minimum of two successive
coats,

5.    For pieces that are removable, soak for 10 seconds
to 3 minutes.

C.    Allow adequate time to dry before repainting so that

paint will  adhere  properly.   Follow manufacturer's
instructions.

1.    In general,  if the surfaces have been  brush
treated, 48 hours at 70oF.  is generally sufficient
drying time.

2.     Longer drying times will  be  required if it gets
colder than 70oF. at any time during this drying

period.

3.    Wood that has been dipped for 10 seconds will need
a minimum of one week of similar,  ideal drying
time.

4.     If work is being done late in the year and  it is
too cold  in the evenings for a  paint film to dry

properly, only apply a WBP and wait until spring to
prime and paint.

D.    In addition to adequate drying times, some WFVWPP's must
be allowed to weather before painting.   Follow
manufacturer's instructions.   Time can vary from six
months to two years.

3.03 ADJUSTING/CLEANING

A.    Caulking joints is an important part of surface
nrenaratinn.   Alsr) caillk after a  WB  r)r WBP  has  heen
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END OF SECTION
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Controlling Termites With Termicide Treatments

CONTBOLLING  TEPMITES WITH TEBMITICIDE TBEATMENT

PAPT 1 ---GENEPAL

1.01  SuMMABY

A.    This procedure includes guidance on treating wood
construction to control termites by injecting infested
areas with termiticide,

8.    Termites,  beetles,  and carpenter ants cause less visible,
but more serious problems than more visible insects.

C.    Termites are wood eating insects which attack primarily
soft sapwood. They are most active in locations with  high
moisture and usually enter the wood  at or below ground
level.   Beetles also eat wood, even in dry areas above

ground.   Carpenter ants burrow into wood to make a home,
not to find food; they seldom are a serious problem.

D.    See 01100-07-S for general project guidelines to be
reviewed along with this procedure.   These guidelines
cover the following sections:

1.    Safety precautions

2.    Historic structures precautions

3.     Submittals

4.    Quality Assurance

5.    Delivery, Storage and  Handling

6.    Project/Site conditions

7.    Sequencing and scheduling

8.    General  Protection (Surface and Surrounding)

These guidelines should be reviewed before performing
this procedure and should be followed, when applicable,
along with recommendations from the  Begional  Historic
Preservation Officer (F"PO).

1.02  SUBMllTALS

A.    Product Data:   Submit manufacturer's technical data and
application instructions to  BHPO for approval  before

proceeding with treatment operations.



1.03 QUALITY ASSUBANCE

A.    In addition to requirements of these specifications,
comply with manufactiirer's instructions and
recommendations for work,  including  preparation of
substrate and application.

8.    Engage a professional pest control operator,  licensed in
accordance with regulations of governing authorities for
application  of treatment solution.

C.    Use only termiticides which bear a Federal  registration
number of the u.S.  Environment Protection Agency.

1.04  PROJECT/SITE CONDITIONS

A.    Pestrictions:   Do not apply treatment solution except as
otherwise required in construction operations.   Apply in
an industry standard manner such that contamination  by
toxic or hazardous chemicals does not occur in any
adjacent or occupied areas.

1.05 WAFIFIANTY

A.    Furnish written warranty certifying that applied
termiticide treatment will  prevent infestation  of
termites and, that if termite activity is discovered
during warranty period,  Contractor will  retreat building
and repair or replace damage caused by termite
infestation.

1.    Provide warranty for a period of 5 years from date
of treatment, signed by Applicator and Contractor.

PAF{T 2---PRODUCTS

2.01   MANUFACTUF}EF]S

A.    PBG,  lnc.  (Preservation  Besource Group)
P.O.  Box  1768
Bockville,  MD   20849
301 /309-2222

2.02  MATEFIIALS

A.     Emulsible  concentrate termiticide for dilution with
water, specially formulated to prevent infestation by
termites such as "Bora-Care" (PBG,  lnc.), or approved
equal.
1.    A high-concentration  solution containing the  active

ingredient disodium octaborate tetrahydrate
formulated in a specially patented carrier system.

2.    Provides a high-degree of repellency and  rapid
elimination  of active infestation  in  a single
application.

3.    EPA registered for preventive and remedial
treatments; odorless; colorless; long lasting.

4.    Penetrates the wood, eliminates active infestations
and  provide long-term protection against future
infestations.

NOTE:   Other solutions or methods of application  may be
used as recommended by manufacturer or applicator if also
acceptable to the BHPO and approved for intended
application  by jurisdictional  authorities.

2.03  EQUIPMENT

A.    Spray equipment for application  of termitjcide
concentrate as recommended by termiticide manufacturer.

PAF}T 3---EXECUTION



3.01   EXAMINATION

A.    Inspect all wood portions of a building for insect damage
at least once each year.   Look for signs of insect
activity,  such as:

1.    Claytubes on piecesofwood

2.    Small holes in thewood

3.    Small unexplained piles of sawdust

8.    If any of these signs appear between  inspections,  an
insect control specialist should be called in to  make a

thorough  investigation.

3.02  PBEPABATION

A.    Bemove foreign matter which could decrease effectiveness
of treatment on areas to be treated.

3.03  EBECTION,  INSTALLATION  AND APPLICATION

NOTE:   TEPIMITICIDE TPIEATMENT WILL NOT STBENGTHEN  DETERIOPATED
WOOD.  STF}UCTUF}AL MEMBEFIS THAT AF}E  NO  LONGEFI  SOUND  MUST BE
BEPAIBED OB  PEPLACED.

A.    For Spot Treatment of Infested Areas:

1.    Dilute termiticide concentrate with water according
to manufacturer's instructions.

NOTE:   FUEL OIL IS  NOT PEBMITTED  AS  A DILUENT.

2.    Saturate the infested and surrounding area with
diluted termiticide using a spray.   Apply at rate
recommended by manufacturer.

NOTE:   BE SUBE TO TBEAT THE  ENTIPIE  INFESTED  MEMBEB
TO  ENSURE THAT THE ACTIVE  INGF`EDIENT IN  THE
CONCENTRATE  F}EMAINS AT A LEVEL HIGH  ENOUGH  FOF}
EFFECTIVE CONTROL   WOOD THAT HAS  NOT BEE TFIEATED
WILL NOT BE PBOTECTED.

8.    Post signs in areas of application to warn workers that
termiticide treatment has been applied.   Bemove signs
when areas are covered by other construction.

C.    Peapply treatment solution to areas disturbed by
subsequent construction  activities following application.

END OF SECTION
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Epoxy Bepair For Deterioration And Decay ln Wooden  Members

EPOXY  F}EPAIP  FOP  DETEPIOBATION  AND  DECAY  IN  WOODEN  MEMBEPS

PABT 1 ---GENEPAL

1.01  SUMMARY

A.    This procedure includes guidance on stabilizing decayed
wood members with epoxy consolidant and filler.

8.    Deterioration and decay in wood results from  moisture
infiltration, accompanying fungal growth and insect
infestation.   Paint, caulk and sealant failures are also
a major cause of wood deterioration.

C.    Some sources of moisture may include the original
moisture in green wood, rainwater, condensation, ground
water, piped water, and water released by water-
conducting fungus through the process of decay itself.

D.    Epoxy repair may be appropriate if:

1.    the  piece to  be  repaired  is  historically
significant.   Epoxy repair makes it possible to
retain most of an original component by selectively
repairing only the damaged area.

2.    if the piece is decorative and replacement would be
too expensive or impossible.

E.    Epoxy repair may NOT be appropriate if:

1.    the piece is a structural member.   Epoxy has
adequate compression strength, but is not the best
choice to repair a member in tension.   In this
case, replacement is usually a better option.

2.    the wood to be repaired is to remain unpainted, as
the epoxy is quite different in appearance than
wood.   In this case, the wood should be selectively
replaced.

3.    if the area to be repaired is large, as epoxy
repair can be expensive.

F.    See 01100-07-S for general project guidelines to be
reviewed along with this procedure.   These guidelines
cover the following sections:

1.    Safety precautions

0        I-1ic`+^rir`  e+r.i^+. IrAc`   Dr®^.ii+;^r`c`
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3.    Submittals

4.    Quality Assurance

5.     Delivery, Storage and  Handling

6.    Project/Site conditions

7.    Sequencing and scheduling

8.    General Protection  (Surface and Surrounding)

These guidelines should be reviewed prior to  performing
this procedure and should be followed, when applicable,
along with  recommendations from the Begional Historic
Preservation Officer (BHPO).

PART 2---PF}ODUCTS

2.01  MANUFACTUBEBS

A.    Conservation services
8 Lakeside Trail
Kinnelon,  NJ 07405
201 /838-6412

8.    Abatron,  lnc.
5501  95th Ave.
Kenosha, Wl   53144
800/445-1754 or 414/653-2000

C.    Poux Laboratories
5344 0vermyer Dr.

Jacksonville,  FL  32205
904/693-1 200

2.02  MATEBIALS

A.     Epoxy consolidant and epoxy filler,  both  are  multiple

part compounds.   Purchase by the gallon imless a large
amount of epoxying needs to be done.   Use one of the
following, or approved equal:

1.    "Con  Serv (T)  Flexible Consolidant  100"

(Conservation  Services):   Cures slowly with  a 5 to
7 hour application time to allow deep penetration.
Complete hardness is achieved in 3 to 6 days.

2.    "Con Serv (T)  Flexible Patch 200"  (Conservation
Services):   Afour part putty-like filler;  ls not
easy to mix in small  amounts; Consistency and
hardness are easily controlled with this material.

NOTE:  The products of Conservation Services are
recommended for treatment of thicker wood such as window
sills,   Because of its slower curing time,  it allows for
deeper penetration into members.

3.     "Liquidwood-1"  Consolidant (Abatron):   Solidifies
in  a short period  of time.

4.    "Woodepox-2" Adhesive Paste  (Abatron):   A two-part

paste mix; final hardness is determined by varying
the ratio of the two parts.   The  Liquidwood can be
used as a thinner,  but this reduces the flexibility
of the filler.

NOTE:  These Abatron products are recommended for use on
smaller members such as window sashes where deep
penetration of consolidan{ is not required.   The quick
drying feature is an advantage for small,  but repetitive,
jobs.   Abatron carries twenty different types of wood
consolidants with varying degrees of penetration.

8.    Oil clay that can  be purchased from a hobby store -- used
to keep consolidant from leaking through cracks.



C.     Nitril  Bubber Gloves (Abatron)

D.    Disposable vinyl gloves:   Available from drug store or

pharmaceutical supply distributor in 50 count or larger
boxes.

2.03 EQUIPMENT

A.    Plastic bottles,  like those  used for hair dye, to apply
the consolidant; having many on hand  is recommended.
cleaning of the bottles for reuse is possible.

8.    Applicator bottles:   Available from drug store and sold

for hair dye application  usually in  8 fl.  oz.  size;   Also
available  in  bulk from  Boux  Laboratories.   Boux Color
Applicators lend themselves more easily to cleaning and
reuse.

C.    Flags of different sizes to wipe up spills before epoxy
has a chance to harden, small rags are recommended for
quick one time uses such  as wiping off spouts and caps.

D.    Thin wooden sticks,  approximately 8" long for scooping
out paste and mixing consolidant.

E.    Goggles and a respirator for protection from fumes.

F.     Putty knives for application  of filler

G.    Channel lock pliers for opening stuck caps

H.    Allen wrench to clean out cap holes

I.    Needle  nose  pliers to pull out hardened epoxy

J.     1/8"x8"xl2"  Masonite boards for mixing  paste filler

K.    Carbon dioxide fire extinguisher:   Curing epoxy creates
heat that may cause fire

L.    Bo{arysaw

M.    Air compressor

N.       Drill

0.    Stiff bristle brushes

PAF]T 3---EXECUTION

3.01   EXAMINATION

A.    Detect rot using the "Pick Test":

1.     Insert an ice pick into the wood at a slight angle.

2.     LifHhe pickout.   Ifthe wood splinters in  long

pieces, the wood is ok.   If the wood snaps where
the pick is being lifted, the wood is decayed.

8.    When rot is discovered:

1.     Determine the source  of moisture infiltration  and
eliminate  it.

a.     If rot is only present on the surface,  drying
is all that is necessary to stop the spread of
decay and  kill  off any growth.

2.    If source of moisture is unknown, treat the wood
with a preservative.

a.    Preservatives are caustic chemicals and should
be handled with care.

b.    A particularly dangerous wood preserving



cnemical  is pentacnloropnenol (a.k.a.  penta).
CAUTION:   THIS  CHEMICAL IS  CABCINOGENIC AND
ITS  USE  IS  BANNED  IN  MANY STATES.

3.    Preservatives will eliminate fungal growth,  but

generally do not restored strength to the
deteriorated wood material.

3.02 PBEPAPATION

A.    Surface preparation:

1.    Dry affected wood member completely to arrest
further decay.   Dry in place if possible -or-
remove the member and  keep in a cool dry place
until  dry.

CAUTION:   lF THIS  PRECAUTION  IS  NOTTAKEN, THE
EPOXY CAN  ACTUALLY TF}AP  MOISTUPIE  IN WOOD  FIBEBS AND
ACCELEF}ATE THE DECAY PF`OCESS.

2.    Have all materials at hand before the mixing

process begins.

3.    Label all caps and lids so that a cap or lid  is not

placed on the wrong container or it may remain
there permanently.

3.03  EFIECTION,  INSTALLATION,  APPLICATION

CAUTION:   AS  EPOXIES CUBE,  HEAT IS  PBODUCED.   FOP THIS  BEASON,
EPOXIES SHOULD  BE  USED  IN  SMALL QUANTITIES TO  DETEP  EXTENSIVE
HEAT BUILD-UP.   CAPE SHOULD  BE TAKEN  WHEN  USING  EPOXY ON A HOT
DAY.

A.    Bepair decayed wood using epoxy wood consolidant:

1.     Drill  1/4"  or 3/16"  holes in  affected wood to
receive epoxy consolidant:

a.    Drill holes at an angle and spaced
approximately 2" on center in staggered  rows.
The top of one hole should line up with the
bottom of the next hole.

CAUTION:   BE SUBE  NOT TO  DFHLL THFIOUGH THE
ENTmE suFtFACE FOF` cONsoLiDANT will LEAK OuT
FPOM  BEHIND.

b.    Dam any surface cracks with oil clay so that

epoxy will not leak.

2.    Bemove sawdust and dirt from drilled holes using
compressed air or stiff bristle brushes.

3.    Following  manufacturer's  instructions,  mix a small
amount of the consolidant components (resin and
hardener) together in an applicator bottle.   Stir
the mixture thoroughly by hand with a thin stick
for 4 minutes or with a bent coat hanger chucked
into a drill for 2  minutes.

4.    Using a large plastic syringe or squeeze bottle and
tube spout,  carefully squirt the consolidant into
the pre-drilled holes.   Completely saturate the
wood,  moving  from  hole to  hole  refilling  until the
wood can hold no more.   More than one application
may be needed.

5.    Wipe off any excess consolidant or spills and cover
the treated area to protect until cured as directed
by epoxy manufacturer.

6.    If severed pieces need to be re-attached, glue them
in  place with  a mixture of consolidant and filler.

a.    When the consolidant has cured, fill the voids in the
surface with epoxy filler (wood-epoxy putty):
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i.    Mix the two  part epoxy filler following the same

procedures for mixing consolidant in Section 3.03
A.3.  above.   Mix filler to achieve the consistency
of a glazing compound that can  be worked with  a
putty knife.

2.    Apply the filler to the surface:

a.     For large voids,  apply filler in  1"  thick
layers.   This reduces the  possibility of

problems associated with heat build-up.

b.     Build  up filler layers slightly above the wood
surface to allow for planing and sanding
smooth after it has cured.

3.    When the filler has cured, sand or plane the
surface smooth.

4.    Apply a wood preservative to surrounding wood
surfaces and  prime and paint the entire surface.

END OF SECTION
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®       LAMARBARN
®       _¥£]]ow.stone National Park

®          Inthe  l930s, YellowstoneNational
Park set out to revive the wild buffalo
herd. To meet this important goal, the

®,
®``\1`       park set up a buffalo-ranch  ori th;

®        ::ret:er::eec:8seav°ef#heeLbauTfaarioYa:I:ty.au

®         that remainsofthe Lamar Buffalo

a       Bg:sceh(aroe::°ofetsh£:e¥nef[e:;:t:::i;sti.
®         tute),andahorsebarn.Built in  1936,  the horse barn is like
®         thousandsof other log structures con-

structed in the rustic style between the
late teens and World War 1] .  The two-

®       i:::? :::%efi ::tfe£:rt:rd8:Pt°h!: :iT_e
®         side, chinked with woodon the inside,

®       3::£oS:: %;p:csi°:: tah:: tcy°pnec:efteb::,::-

®        ;:::ntfe]ig,t::Se2C8t,i,ngr;°m8 twh:[[c::::I:Sof

®         the building. The log rafters and

®       3:;;i:a ::I:g':::I;ye::::nadnedd raabk:=,t b8:'t
®         werecut back years ago.  Magnificent

in its massive scale and bulky appear-
®        ance, thissimple barn presented a

®       :fa:t:rd¥:te;SnecrtY::i::s#1em because

®
Problem

®        Aninspectionof theLamarBarn
revealed  few surprises.  Wood protected

a        bythe roof was in good condition;

®

portions of the logs directly exposed
to the weather were deteriorated. The
culprit in every case was moisture.  It
was easy to predict where to find the
greatest pockets of decay.  I.og crowns
extending beyond the drip edge of the
roof were in the worst condition.  Sill
logs,  particularly on the north side of
the building,  were also badly deterio-
rated. The amount and depth of decay
in both instances followed a pattern:
the further out  from the roof they
extended,  the greater the deterioration
(see figure  I).

After about sixty years,  decay  had
taken its toll.  More than half of the
extending crowns were so rotten that it
was possible to pull large chunks of the
heartwood out of the exposed ends.  In
some cases, the log crowns were almost
totally gone.  In others,  the shells of the
crowns had given way and the soft
mulch-like interior had fallen out.  In
the most severe cases, the decay had
penetrated beyond the notch where the
logs intersected and had traveled into
the log as much as ten to twelve inches.
This impacted both the visual and the
structural integrity of the walls and
their appearance.

Options for Repair
There are only a few ways to treat this
type of deterioration:  I) replace the
deteriorated logs; 2) stabilize or repair

Ijog Crown Repair and
Selective Replacement
Using Epoxy and
Fiberglass Reinforcing
Rebars

Harrison Goodall
Conservation Services

Logs should be repaired rather
than replaced in log structures
whenever possible to preserve
the historic structure's integrity
and character.



Figure  1. Typical deterioralion of log crowns is seen al the lnslitule Building,  adjacent to tlle Lamar
Ban. This is the condition of many of the log crowlis at the Lamar Barn prior lo the rei}air and
replacement work.  Logs are notched at (he corners.

the deteriorated portion of the
crowns;  3) remove the deteriorated
crowns and splice on replacement
crowns; or 4) saw off the deteriorated
portion and leave as is.

In the past, the most expedient
treatment was chosen.  In an attempt
to stop the rot, the decayed rafters and
purlins were simply sawed off .  It did
not work. Unfortunately, this is the
most frequently chosen treatment in
such situations. The greatest problem
with this technique is that it irrepara-
bly alters the architectural character of
this type of building,  which derives
much of its appearance from these
extending roof and corner elements.
Their removal flattens the surface and
dilutes the rustic qualities of the barn.
For this reason, Option #4 was imme-
diately rejected.

Option #1, replacement, was not a
viable choice either.  More than half of
the logs in the building were deterio-
rated to some degree.  Such extensive
replacement would have raised serious
questions about the physical integrity
of the historic building.  Intervention
on this scale would also have created
other problems.  It would have re-
quired dismantling many features
cormected to the exterior log walls.
These included interior stalls and
walls, windows, doors,  frames and
jambs. The exterior appearance of the
building afterwards. and the notching
in particular, would have looked en-
tirely different because it would not
have been possible to obtain logs with
2

I.hoto:  Harrison  Goodall.

minimal  taper  like the  original  logs.
Finally,  replacing most of the logs  in
the building would have been costly as
well as harmful to the historic charac-
ter of the barn.

Option #2, patching,  was also re-
jected.  Repairing or patching decay in
wood is possible only when there is
enough sound wood on which to bond
repair material.  A good case in  point
is when the shell  of a  log  is  still  intact.
The decayed wood can be stabilized
with an epoxy consolidant and  filled
with an epoxy patch material to make
the repair.  In the  Lamar  Barn,  how-
ever,  there \vas not enough sound
wood  for an epoxy patch  in the ex-
tending crowns.

Option #3  involved cutting off the
deteriorated log crowns at the area of
greatest decay (the intersecting
notches),  and splicing on replacement
crowns of the same size,  configura-
tion, and texture. This approach had
several advantages :
•  Only the deteriorated portions of

the wall logs would be replaced,
thus preserving sound  historic
material.

•   There would be little disruption to
the building because it  would  not be
necessary to spread  logs to with-
draw or insert  full  replacement  logs.

•  The replacement crowns could be
replaced when necessary (10-30
years).  without further loss of
material.

•  Moisture would be prevented from
migrating into the historic logs by
incorporating a small gap into the
replacement crowns.

•  The replacement crowns could be
blended visually into the existing
wall surfaces,  as the historic struc-
ture had been  previously stained.

•  The crown replacement system
would be cheaper than extensive log
replacement.

For these reasons,  Option #3  was cho-
sen over the other alternatives.

The treatment selected for the log
crowns was to splice replacement sec-
lions onto sound portions of the wall
logs.  Additionally,  one totally deterio-
rated sill log required replacement, a
few wall logs needed facing, and some
decay in checks or horizontal cracks
required consolidation with a flexible
epoxy. The rafters and purlins,  previ-
ously cut back,  were left untouched.

Preparing for the Ref)]acement
Crowns
Each of the deteriorated  log cro\vns
was carefully photographed and docu-
mented.  Diameter,  length from the
wall and surface configuration of the
cut end of the log were recorded.  Then
the crowns were cut off, at an angle
towards the notch (seej}gwre 2)`  Next,
the original logs were drilled back to
the center line of the intersecting
walls,  using a plumber's bit (scc/;.gwJe
3). This gave a flat surface to begin
the new crowns.  The recessing with a
flat surface to the center line of the
wall was more difficult than first an-
ticipated because the barn builder had
anchored each log with four galva-
nized square spikes 8"  x 3/8''.  These
spikes had to be chiseled and sawn
back to a flat surface so the new
crowns could be properly anchored.

In a few cases, deterioration pene-
trated beyond the center line of the
wall, and more material had to be cut
back to reach sound wood. A rotary
rasp,  not  unlike a king-size dental
drill,  was used to remove remaining
decay at the center line. The sound
wood surface was treated with an ep-
oxy consolidant to encapsulate re-
maiming soft absorbent wood, thereby
retarding future decay.  Where the
decay had traveled into the log walls,
sufficient wood was removed and the
surface flattened to permit new faces
to be attached to the logs (see/J.gwre
4). These new faces were notched to
match the log surfaces remo`'ed.



Figure 2. Small clialnsaws were tlsed to cti( off deteriorated log crowns. Tlie darker porliolis of
wood at (he log ends are the soft punky de(erio"fed ribers. Photo:  Harrison Goodall.

Figure 3. A plumber.s bi( was used to recess the crown back to the center line to create a  flat surface
for a(tacking the replacement crowns.  Photo: Harrison Goodall.

Figure 4. In a few cases, the de(erioratjon had pene(Ta(ed beyond trie eenfer line of (lle log corners
and I.ortjoDs of (he wall face were removed. Photo:  Harrison Goodall.

Due to a short work schedule, it
was not feasible to treat the new wood
with a wood preservative such as CCA
(chromated copper arsenate).  Such a
treatment, however,  would have been
desirable.  Pressure-treating with CCA
in a salt solution would have left the
wood tinted a light green,  but with
aging and an applied stain,  it would
have been unnoticeable.  A surface-
applied preservative was not consid-
ered, because it would not penetrate to
the center of the 9''-to  12"-diameter
logs. This is the area where deteriora-
tion is likely to occur first.  The logs
were, therefore, left untreated.

Replacing the I.og Crowns
The photographs of the deteriorated
crowns were used to reconstruct the
replacements. Each replacement log
crown was cut and fitted  until it
matched the notch of the original.  A
wood framing not unlike cribbing was
constructed at each corner to hold the
replacement log crowns as they were
marked, cut, and fitted in place from
the bottom level up (see/I.gwne i).  As
much as possible, checks in the wood
were placed in a downward position to
prevent water from collecting in the
wood. As the crowns were extensions
of the logs and not supported by the
ground,  it was necessary to provide
t.emporary support until the replace-
ment crowns were epoxied in place.
The log crowns were not anchored
until all had been stacked in place
with all notching complete.  They were
then marked to ensure proper align-
ment when anchored.

The new crowns were anchored to
the original logs by fiberglass reinforc-
ing rebars (fiberglass rods that have
spiral ridges to enhance bonding) em-
bedded in epoxy bonded to the wood.
Three fiberglass rebars were used for
most of the connections:  one long
fiberglass rebar at the top of each new
crown to resist the tension  forces
(from the weight), and two small fi-
berglass rebars used at the base to
counteract any lateral movement. This
made a tr}ree-point connection (see
s!.debar).  Because buffalo sometimes
rub against the building corners, an
additional top tension rebar was used
on the lower crowns.

The three materials making up the
connection were the fiberglass rebars,
the structural grade epoxy,  and the
pine wood of both the original wall
logs and  the new replacement crowns.
The tensile strength of the fiberglass
rebar is 80,000 psi  (pounds per square
inch),  with the bonding shear strength

3
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Figure 5. A framet`rork or cribl)ing lleld  (he replacement crowns as (lley were fabricated. All tlie
crowits liad to I)e temporarily ptlt in place to ensure a proper fit. Once slacked t]p, lh€}. were ntim-
bcred to make siire they would be I)roperly aligned at the (ime of al`ch{mge.
Photo: Harrison Goodall.

®   of the rebar at 60,000 psi. The shear
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ment of the rebars were based on cal-
culations intended to keep the wood
fibers from shearing away from the
imbedded  rebars.  Another situation
might require different dimensions.

Thus at the Lamar Barn,  a  I/2"
fiberglass rebar  12"  deep on either
side of the connecting wood was  used
in the tension zone (total of 24") and
located within an inch of the top of
the log.  Two short  fiberglass rebars 4"
long on each side of the connection
(total of 8") were used at the bottom
of each log crown  for lateral strength.
The holes for the rebars and epoxy
were 3/8"  larger than the rebars,  for a
total of a 7/8"  hole.

Installation
The work area was protected with
tarpaulins to keep the wood dry. The
wood was allowed to dry out to less
than 20%  moisture content before the
new crowns were installed.

The holes (7/8"  diameter) for the
I /2"  reinforcing  fiberglass rebars were
drilled into the original logs.  Corres-
ponding holes were drilled into the
crowns. An 8"  piece of flexible tubing
was stapled onto the nozzle of a
caulking tube in order [o reach to the
back of the long drilled hole.  The
caulking gun was filled with a high-
strength structural two-part epoxy in a
paste-like consistency,  which was then
injected into the original log.  The
cavity was  filled two~thirds.  The paste-
like consistency of the epoxy kept it
from draining out of the drilled hole.
The precut rebar was then inserted
using a twisting motion (s€€//.gzire 6).
The replacement crown  was also  filled
two-thirds with epoxy, then aligned,
inserted and left to cure (see/;.g#r€ 7).

Working with  epoxy is difficult.
Setting times depend on the type of
formula and the ambient  temperature.
Some epoxies set up in less than  15
minutes; others can be formulated to
dry over a three-day period. The ep-
oxy  for this job set in less than 45
minutes, and for that reason, only
small amounts were mixed at a time,
and work was not  undertaken in the
direct sun,  as this  further  reduced the
effective working time.  Curing took
place in about 24 hours at tempera-
lures between 60 to 80°F. The cribbing
construction supporting the crown
ends was  kept in  place until all the
crowns  were  fully cured.

4

Figi]re 6.  A  fledble tube rms stapled  onto a caulking gun  in  ol.der lo  fill  tlie  12"-121/2"  deep  lioles
11181  had  been drilled  into tlie sound end of the  historic log.  Tlie individual  hole uns  filled  two-thirds
with epoxy adhesive and a  I/2"  dialneler fil}erglass reinforcing  rebar wfls tlien  inserted.
Photo:   Harrison Goodall.



Figure 7.  A  12  I/2"  long hole mas dri]Icd into  the ne`+` crow'ns.  Tlijs hole was filled in  the same
manner as were the old logs. The cl-own was then immediately lif(ed into posiljon arld sui)ported b.v
(he cribbing framowoTk for several days un(il the epoxy cured.  Photo:  Harrison Goodall.

the log crowns will need replacing
Figure 9.  A rapaired cori]er of llie Lamar Ban.  11 is expected  lhal
in  10-30 years. Photo:  Rodd  Wlicalon.
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Figure 8. Tlie joints between the historic logs
and the nevr crowns are visible, l}ut nol discon-
certing. Tlte unseated joint will help keep future
decay isolated to the log crown. Photo: Rodd
WI,catol].

Finishing
Once the epoxy cured and cribbing
was removed, the log crowns were
stained. A first coat of oil-based stain
was used on the log crowns and even-
tually the entire building was stained.
Had the new wood been treated with a
salt-impregnated preservative solution ,
a full year of aging would have been
required prior to staining.  It is antici-
pated that every 3-6 years the building
will need re-staining in addition to an
annual coating of the new log crowns
with a water repel]ant.

Evaluation
While there is a tendency to caulk the
cracks in wood, it has been found that
in many instances it is best to leave
small checks open to let wood breathe
naturally (seefig#fie 8). For this reason
the joints between the log crowns and
the original log walls were also left
open and not sealed. The new crown
ends are expected to last between  10
and 30 years. The upper crowns di-
rectly under the roof runoff are likely
to deteriorate first. These can be re-
placed as required. As with any com-
pleted preservation project, the better
the routine maintenance the longer the
work will ]asf and the more cost-
effective it will be jn the long run (see
figure 9) .
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Deteriorated log crowli.

Remove deteriorated crown.  Recess to the
center line of the log wall. Remove all
pockets of decay. Saturate the decay pock-
ets with an epoxy consolidant.

Cut and prefil log crown ref)lacement.
Typical log crown appbcations require one
or two I/2"  diameter fiberglass rebars
embedded  12"  deep in the top of tli€ exist-
ing wall log and replacement crowns.
Shorter 4"  long rebars placed at  the bot-
tom of tlte log will  make the log crowTI
rigid by creating a 3-point support.  Drill
holes  I/4"  to 3/8"  larger tl]an rebar to
accommodate the epoxy. Maintain  I"  of
good wood between  tl]e hole and the edge
of the log.

Fill  holes with epoxy.

Assemble log crown replacement with
fiberglass rebars. Suppor( until epoxy has
cured.

Completed log crown replacement.

®
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TorEM pOLEs
Sitka National Historical Park
Sitka, Alaska

The totem pole collection at Sitka Nati()niil
Historical  Park embodies the  rii`h  carving
traditions - past and present -ot-Southedst
Alaskan Natives.  Started in the early  l9Or)s`
the  collec`tion  was  one of the  significun{
fac`tors  for the park's designatit]n  as
a National  Monument in  1910.  Deteriorilti()n
of the poles'  in-gI.ound wood due to fungal
decay  necessitated  making new  bzise
supports  for seven  poles.  As part  t)f` thi`

project. the carvings on the red c`cdar pttles
were treated with a borate w()ttd  pre.`erva-
tive  in order to protect them  against

t`ungal  deczi}'  and  insect  damage.  This
treatment has br()ad  pt)tcntia]  applicability
t`or the preservation ()t` exterior woodwork
on  struc`turcs.  site  features  and objects.

Problem
Famous  as the i`apital  ot-Russian-America
and  the  home  of` the Tlingit  lndians`  Sitka
is  located  along  the  southeast coast of
Alaska.  It  has  a  relatively  mild,  yet  very
mois[`  i`limate  with  more  than  95  inches

t)f` rainfall  annually.  The  famous  ()u[door
tt)tern  p()lc`  i`()llection  at  the  nati()hal

EXTERIOR
WOODWORK
NurmER 4

Protecting Woodwork
Against Decay Using Borate
Preservatives

Ron Sheetz
Division of Conservation
Harpers Ferry Center
National  Park Service

Charles Fisher
Preservation Assistance Division
National Park Service

Prope r preservation treatments
and regular maintenance are essential
for effective protection Of exterior
woodwork.



Figure  I.  Some of the Sitha totem collection shown on displa}' at the  19{141.oL]isiana Purchase F,xpositi(7n.  Totem poles (totems) generall}` serve one ot` four
purposes: crest poles give the ancestr}. of a particular famil}'; history poles record the histor.+. of a clan; legend poles illustrate folklore or rca] life experiences;
and memorial poles commemorate a particular individual. The rirst recorded sightings w.ere b}. Eiiropean explorers and traders in the late 18th centur.\'.
Detached exterior poles reached their zenith in the late l9th centur.`', standing along the village fronts of the Haida and Tlingit Indians
of northern British Columbia and extreme southeast Alaska.

park has suffered from the effects of
moisture throughout much of the twentieth
century.  The most serious fungal decay
recently encountered occurred at the base of
the poles, although  funga] growth and
structural problems,  including splits and
cracks, were prevalent on the above-ground
carvings as well.

Replicating poles at Sitkil for outdoor
display is a treatment practiced at the park as
early as the  1930s.  However,  re-carving
inevitably results in the loss of the original
craftsmanship as well as the original artis-
tic expression.  Toda}J, the National  Park
Service strives to extend the life of the
totems for outdoor display as long as possi -
ble. older original totems that have survived
have been relocated indoors for exhibit
or storage because of their significance and
condition . The older replicas and the more
recently carved new totems are being main-
tained and conserved for outdoor display.

Past treatments
Of the seven standing poles that were identi-
fied as in most serious need of preservation
work,  it is now believed that one (Yaadaas

®    Crest Pole) dates to the  19th century and
was part of the original collection assembled

®    by the District of Alaska territorial governor

®JL°ohu:sparnaadypuarncfadsj:P±:ypedoedsi:,totnh:n]St?4Lou]s

®    /sccfig#rc //.  This totem will be exhibited

®   i#j::Ss. oTfhoen::h]enrti]ex ppa°r]fsc:|]ee:tajrJ: that

®   F}evree :::h€e::;£]:cr:t::I:°srh°audtsJ::nd;SapLaeya

®    during the  1930s by Alaskan Natives

®employed by the Civilian ConservationCorps. The remaining pole (Raven/Shark)

®    is a  1978 reproduction of an original pole
carved for the  1964 New York World's

®    Fair, which wasmovedindoors in l978due

®

to deterioration. All 7 poles were hollowed
out on the back side at varying lengths
above ground. Four poles (Waasgo Legend,
Lakich'inei . Yaadaas Crest and Raven/Shark)
were mounted with steel bolts onto
separate supporting posts that were set into
the ground  /sc€figwrc 2J.  The Mosquito
Legend. Trader Legend and Frog Raven
replicas, carved by the Civilian Conserva-
tion Corps.  have concave backs (above
gr()und only) ` with the full butt section ot`the
carved poles extending into the ground ~
the original  meth()d for erecting totems.

A  wide range of treatments was under-
taken over the years to prolong the lif`e of the

p()les.  Some of the poles  in  the original
collection  lna}J  have  had .serious  pr(}blems
with base deterioration even  in  1905
with  "advanced decay"  being reported by
1938.  Rotted secti{)ns  were cut out and
recarved pieces attached in some areas
during the  1930s.  Exposed  surfac`es were
treated with creosote iri  1938.  Between  1938
and  1940,  some poles were repaired and
others recarved completely.  Yellow cedar
logs, used as mounting posts,  were treated
with Avenarious Carbolineum®  (highly
refined penetrating creosote oil).  Above~

ground poles  were treated u.ith Permatox®
(sodium pentachlorophenate) concentrate
and coal tar, repainted and then treated with
Perma Seal®   varnish.  8}'  1965,  poles
were being treated with pentachlorophenol .
In  1972-73, the poles were taken down, most
of the paint removed, then immersed in
sodium fluoride and copper sulfate as
a protective measure and the bases treated
with  "penta grease."  Between  1976 and
1984`  the poles were treated with
a wax-mineral oil-varnish mixture (sched-
uled for reapplication ever}' 3 years) and the

poles were  sprayed annu{illy  with  10%
pentachlorophenol solution  from  1976 to

1980.  Since  the  wax-mineral  oil-varnish
mixture was n()t really effective, this treat-
ment  was discontinued by  1985.

Figure 2. Two methods existed for `securing the
totems in place. Each of the 3 totems
replicated b}' the Civilian Conservation Corps
consisted of one continuous pole which extended
into the ground (A). The other4 totems did not         ..,t`,,:,,.
extend into the ground but, rather, were attached
to a separate supporting post (8). Due to the
deteriorated wood below grade, all 7 totems are
being re-erected using separate support posts
(8). Drawing: Timoth.v Buehner.
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Condition Survey
ln  1991, a 3-day Totem Preservation
Conference was held in Sitka to evaluate
preservation approaches and a condition
survey made Of the collection. The survey
included 30 carved poles and carved house
poles at the park;  some were on display
and others were in storage  /sccfigwrc 3).

The 7 poles determined to be in the
most advanced state Of decay shared several
characteristics.  They were all displayed
outside and,  in consequence, their bases
were decayed. In several cases, the moisture
content of the wood to 6" above ground was
an high as 47%  and fungal decay on the
surface was clearly evident. Damage to the
bases had occurred directly above ground
and below grade to a depth of 18".

Although less serious than the damage to
the bases, fungal decay also had occurred at
other locations.  At the top of the poles,
the open end grain and cracks in the wood
created perfect conditions for water
retention  /scc¢gz„ 4/.  Some of the poles
were flat at the top,  permitting water
ponding. Fungal decay also was evident on
the horizontal surfaces of the carvings
throughout the length of the poles`  in
crevices created by carvings`  and in the
cracks and splits in the wood where organic
debris tended to accumulate and retain
moisture.  One pole had an 8 foot-long
vertical split at the base. Finally, decay was
evident in the concave backs of the poles
that abutted supporting posts /.9€cfig#rc' 5/ .

Solution
New support posts for the poles needed
to be installed, including three that had been
replaced in earlier work projects. Of greater
concern,  however,  was choosing an
appropriate method of treating the carvings
along the pole to reduce water penetration
and fungal decay.  Three treatment goals
were identified

•  To provide effective protection for
above-ground wood while mini-
mizing hazards to both applicators
and the environment.

•   To utilize a treatment as
•`reversible"  as possible  in the

event unforeseen problems or the
availibility in the future of improved

preservation treatments.
•   To minimize changes in the appear-

ance of the wood.

After investigation Of various possible tech-
niques,  the decision was made to apply

®'`'  A        a borate preservative followed by a water
L9#:_` ,,,,         repellent  coating.

Borates
The prime advantage of using borate

®
®
®             preservatives rather than other preservatives

®

SITIIA  NATIONAL  l]lsT()IuCAI_,  PARK

Figure 3. A condition survey of each of the 7 totem poles identified a variety of problems, including
fungal deca.v, cracks and splits, and high moisture levels.

is that they are effective against brown
rot and white rot fungi and most wood-
destroying insects while being relatively safe
for both users and the environment. Borate
is a generic term for boron compounds
containing the element oxygen.  Boron is
very toxic to most decay fungi and insects
that commonly damage wood,  including
carpenter ants,  most wood~destroying
beetles and termites. While it penetrates wet
wood better than dry wood and is used
more commonly as a preservative for
unseasoned wood, commercially available
mixtures of borate and ethylene glycol

provide protection even for seasoned wood .
Aided by  the ethylene glyco]  (a thick

liquid alcohol), the borate solution diffuses
into the wood, with greater penetration
of the outer areas and also into moist areas.

The ethylene glycol used in commercial

preparations will evaporate in a short
time. Thus the mixture will wet and briefly
darken freshly treated wood.  However,
this discoloration will usually diminish
within a few days. After the glycol volatizes,
the treatment will not affect subsequent
painting, staining or the gluing of wood
(appropriate glues must be used).  In
addition, borate compounds are not
corrosive to most metal fasteners, although
aluminum and galvanized metal may be
affected . Borate penetration of wood can be
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® Figure 4,  Organii` debris had collected  in  the splits and  i`rai`ks`  i`()nlributing t{}  r)`t)i`turt>  [`tJten{jt)n  and

fungal grow.th.

®
®
®   readily detected by use of an applied color

®:ef?taf`:ere:,:rn°:f't::tj:g::i::qwu:rrekst][:`int£L`

®   totem poles involved removing an undcr~

®  g::uw::{:ru:: ;::]t:: :. ` at::a; i :g; itg\yt[ tohu%'or:::

®to serve as a test.There are  some disaclvan{ages.  Boratc

®   compounds are not effec.five in controlling

®:i:'dweawt'eTsnogi3[es:nftjr:ta;`,u]ne:;chBo°urta:Cfsthc

®surface when exposed to frequent wetting.Borates also are not as effei`tive  for

®   applications on wood that will be used

®:eel:.Wb;%::i:.aun|]epsrsotfi::t::]fqrt::i`re'::hing

®   tFo°;r:%::en-tg;aedt:;`n:TEa::t,end. ::,°n:.osiu bj L`Ct

®   water repellent coating  is desirable after

®  :::: tt'::tn: owl;atthe sb:::t; :treers ::i:t: Tee i.o(ei he

®:::::::e:°nr;;roebv,eer:;sbjji]tt}i:ifttuhree:;3ruering

®   applications, care must be taken to protect

®  ::::::I::,:::ti::b;:T::sbaonr:t::ea,r:x|C ,(,

®   plants. Finally, the borate solution does not
penetrate when applied to painted surfaces.

Water Repellent
lt  was decided  that  a water repellent with

®
®
®   a mildewcide additive should-be applied`

®   ;:teesretrrveaattiiJeg. tAect::::rw:itai|; ba::::::;:od

®   a': cboarsde[:gT:ttehrer:Tpaen}|ef:: t:'ra;Sr.Ste£:Cpt:i; ffi n

®   oil penetrates the wood to form a watel-

®

.scalant  while  the  .snybean  oil.  reai`ts  \Hth
t)xygen  and  hardL`ns  to  bon(I  \\ith  ``urt.ac`e
fibers of the  w(!od.  Thi`  sclei`ted  water
rcj`pellent inclu(led  in the. mi.`ture the milde\+`-

cidc`  Busan   1009\`§`  `  \\'hii`h  i`  cias`ificd  as

a  low-toxic  L`hemical  aiid  ha.`  an  odt)r
that  will  dissipate  in  al)out  a  uei`k.`  time`
Application  ot` a  water  repelli`m  u a``
considered nei`es`ar}  sini`e (`requc.in \\'et{ing
ot` the  poles  \+'t)iild  result  in  the  bori`tcs
lcai`hing  out  ot-thi`  ulipaintL'd  \\'{)ocl.  Thi>

mildewcide  \\`.as  used  to  rcdui`e  s{fiining
fi.om mi]dcw growth on  thi` carvings.  Like
most water repellcnt`.  this one als() caused
some darkening ctt` the  wt)od    This  was
considered biit some darkening \`'a`` dec`med
ai`ceptable.  partjcularl.\   sini.L`  it  \+'ill

lighten  o`Jer  tilTie.  Since  thi`  i`ft`i`c(jvcnes`

of most  v,later  rcpellem``  diminishc`s  \`/'ith
age.  reapplii`a{ions  {o  thc`  totem  polc`s  v+ Ill

probably.  bL`  nccdcd  appro`'.imatel\.  c\'crv
3  }'ears.  Samples  to  be  t{iki'n  frt)ni  tht,`  {c:st
log  in the  future  w'ill  help detcrliiinc  w'hen
rcappl ic`ation ot` the borzitc`  ma}' bc neecled .

Pole Preserv-ation Procedures
The.  w.eather and  w.ork  i`oliditions  nei`cs-
sitatcd  that  the  projcc`t  be  done  in  t\\.o

phases.  Four poles  v\'crL`  doni`  in  {hc  first
phase.  Using  zi  ]argi`  i`rani`  imd  olhL`r
equipment. the  I  to 2 ton toti`nis \`cre cut ofT
a{  the deca}'ed  bases  and  rc`moved  to
a co\'cre(I area.  The  poles  u.ere  then
c`leaned`  using  brushl`s  to  appl}i'  demturcd
alcohol  in  \\Jater  in  a  50/50  mixture.  This
was done to rcmovc lichen. moss` and mold
that was  wide``prcad  at the lop and  at  tlic

r`i£Lirt'  5.  I)c'tL`rioratit)]i  t}ccurred  I)et``'ei>n  the
`upp{>rt  po*{ and the hollowed  back of thi^ tt)ten.
C`t}al  tar had  t}een  applied  in  the  past to the
hollt)ut`d  hack (7f' thi.` totem  to deter  fungal
dc.cat.

base.  Support  po``ts  w.ere  detai`hc{l  b}'
i-emo\Jing the  I/2" all-threacl stei`l r()ds that
had c`t)nncc`tcd lhc posts to the carved p()les
/.`tJtJ./}^Jtt7-tJ  6/.   The  totem  poles  thcli  were
I.leaned  v`'ith  water  using  natural  bri.stlc
bru`hc`  iincl a garden  h()se  uith  a  spray
atfai`hmc!it.  Since  the  red  ceclar  poles  had

r igure 6.  .I`hree of the 7 totems had support
po`t``.  The Steel  l}olts (.onnecting the supp{irt
i}os[s to the totem had  rusted and of.ten ne€`d8tl to
bi' i`hi`ii>led t7ut  t.f the support  post.  \`(>te tht.
ho)lo``eil  back  t7f' the totem  w.hii`h  extended
ne<irl.` the entire length ``'hile the support  pos't
i`xti.nded  (inh  ab()ilt  hatf` wa\-.



been exposed to rain.  the use of water to
clean them didn.t present any problems.

Small pockets of decayed wood were
removed from the totems.  These usually
occurred near the base and where the totem
poles abutted the support posts at the back .
Most of these pockets were small  enough
that patching with new wood was  not
warranted.  All the totems had checks and
splits,  some as wide as one inch.  Over
the years,  many had been filled with
a variety of materials,  including Plaster of
Paris, wood shins, and wood filler
compounds. Others were un[reated but had
collected organic matter. These  filler
materials had not moved with the old wood
as it expanded and contracted. Thus, much
of the filler material had separated from
the  wood,  allowing  retention of moisturc`
that seeped in behind it.  Each filled crack or
split was first doc`umented and,  in  most
cases`  the  filler was removed`  using
i`ompressed air.  brushes`  spatulas`  and
other small  implements.

Small cracks and  splits  were  similarly
cleaned. Borates and water repellents would
be used   to retard water penetration
and provide protection from  insects and
fungal decay.  Large splits and cracks were
handled diff`erently because of a possible
loss of structural integrity'.  They were ri]led
with a flexible epoxy`  fumed  silica and
micro-balloon mix` and then covered with
an  oil  stain to blend with  the adjacent
old wood.  The water repellent coating w'as
then applied over the oil  stain.  In  some
instances where wood had been inlaid and
recarved during earlier repairs.  reattach-
ment of these patches was done using
an epoxy adhesive.  (Future  repairs  with
adhesives would require removal of the

wa{cr repellent coating using a solvent since
most adhesives do not bind to wood coated
with a water repellent.  Most exterior
adhesives`  however.  will  bincl to wood
treated with borates).

Following repairs.  the poles were  first
treated with a commercially available borate

prcservati\'e.  It was purchased  as a con-
centrate and diluted with warm water in
a  I:I  mixture  in accordance  with  label
instruL`tions.  With  the  pole  on  its  back,
supported by cribbing and padding, the ends
were treated with a brush application of
the  preservative as well  as  with  any  end

grain exposed by carvings. The preservative
\vas then sprayed onto the rest of the pole
using a 2-gallon garden sprayer  /Lfcc

/}g!//.c  7/.  This was  followed by  a  second
coat.  spraying  slowly to ensure all  cracks
and crevices received ample coverage. The

poles  were sprayed  until  thoroughly  wet
and  rotated with a chain hoist as needed.
Near the surface,  where wood was over-
saturated with the preservatives` boron salts
fluoresced on the surface after the glycol
and water evaporated. The florescence was
removed by wiping with a wet brush.
After waiting several days for the surface
to dr.v  f`rom the application of the wood

prescrvativc`  the water repellent and
mildewcide mix then was sprayed onto the

pole,  again using a garden sprayer to
apply  the  mix and a brush  to spread  it.

Support Posts
Each ot` the totems needed to be fitted with
a new support post.  The support system
selected consisted of a yellow cedar log,
each engineered to size` that extended above
and below grade.  The yellow cedar log
was shaped to fit against the concave back

of the totem and bolted to it with fiberglass
all-thread rods,  thereby providing lateral
support.  Yellow cedar was chosen for the
replacement bases.  Yellow cedar was
readily available  in the required  sizes and
has a decay resistance similar to red cedar.
Pressure-treated logs meeting project
requirements were not commercia]l}J
available in the Sitka area. Since the greatest
deterioration would be at and below grade,
a preservative treatment that could be
applied in the field was necessary to facili-
tate future reapplications.  Since major
deterioration had occurred in the red cedar
bases from the ground to  18" below grade.
some additional protection was needed
in the corresponding area of tlie new yellow
cedar support posts.

After careful study,  the decision was
made to apply to the bases of the support
posts a preservative in paste form that
consisted of copper naphthenate and borax .
This method had been developed to
treat the groundline of utility poles. Copper
naphthenate protects the outer layers
ot` wood and  is  not  readily  leacha`ole.  The
borate is not  fixed and will  move with
the moisture in the wood,  throughout the
cross-section. A prepared bandage, consist-
ing of the paste. applied to a polyethylene-
backed wrap (bandage),  was stapled to
the support post so that it covered the post
from of 3"  above ground to  18" below
the ground.  It was anticipated that the
copper naphthenate might migrate up the
base about 6"  above the bandage` giving
a greenish color visible on the support base.
This discoloration was not considered
objectionable in the case of the support

poles.  since most of them at Sitka are
already greenish  in color at the base from

Figure7.Borateswereappliedk)thetotemu.`ingagardenspra.verandbrushes.Thiswasftill(iwedbyanapplicationofawaterrepellentwithmildewcide.
Photo A  is during application and photo 8 shows totems while dr.ying.



Figure 8.  Due to the hea`'}  weigh( of the  totems`  the.`  \`ere usual].+  att{tched  I()  (lli'ir  fitti'd  tupp()rt  post  and  re-erei`ted  a{  the site.

®    mold and mildew.  The utilization ot`

®   :f`fvercat?v:rabpapn]tcaft:o";a[SLce:::id::Odd. t;hnc in)``t

3  i:d:d:,i:f;oit: t;:of,t'::: rb:t:;#:t|:`:aiittidt;y,a::a:rd`
®   ::pals;S:eesi:hn:: r(i{#};i::[3nodnp}°::!qbj:re

® removal  ot` the dirt around  the  bases to

®   #t:o°uf[3Pbper:;}pn]T,:tde`}¥ I?£:..c:°e:T a nc"

®   tot!np|,nthseec:::::eg :::t sL::sp:::cpr(:;tt:: t(::`,

®   fig!(rc 8/.  The prepared bandage was

®   %.t`e::drip:|r: ;ua?sP:dr:::S;, :t?t;;c::„t.:C9)?"

®  Environmental and
®   Health Considerations
®The National  Park Ser\JiL`e favors anintegrated pest management program (IPM )

®    approach to pest management.  This

®   :::Err:,T. ::::mp,ozs?ssi:[ce. uws:, ref::::::|lz , ng

®   ::::':ia:::::::;::;.re:uh,er:: ihaetnc`|:aL:caar|:
®     may be used:  (a) only;  after suffii`ient

®   :f°dn:t£::eg :aa: Sbhe°:xnp:hc::3: :fpJcuhr:(,']:]Sc}ae,Vse`

®   ::ee:itc:PsP:}reeduasnedd`.(i}rYohre:;:::::;tf`:°rx [C

®    use of chemical preser`Ja{ives and pestic`idcs

®   Tag: ::s:ge£:tsfa;?::::trfa;:Zs:ti°annsa:he:]tTen{

®   co#tin#:r::;,s]on t() keep the Poles

®    uncovered and displayed outdoors`  expcri-

®   ::ecs?e#a:i;:s?::r:hnaff£C[tj:)Crdcehrct:;Cr:!v.(]e

®    more long-term protection of the carvings.

®

I.`igure 9.  After ¢ei`uring lht` `upport  pt)sl  in  the gr()und` a  \`o()d  preser`-dtive in a  "bandage"  form
``as attached  to the `upptirt  p{ist  her(ire  dirt  wa` rilled  ((i grade  level.

Since  exposccl  cnd-grain``  in  the  car\Jing.`
ancl  cracks  ancl  splits  in  the  \+.ood  \\Jere
i`()mmonp]aci`. Ihc unpainteil poles c`tiu]d not
bc  adcquatcl}  protci`tL`d  b}  using  \\'ater
repellents alone. Clear repelli`nt.o\`ould need
to  be  applied  t)n  a  regular  hasi.`  and  the
thoroughnessot`L`o\'.eragcwouldbcclitTic`ult
to  establish  o\'cr  a  lttng  tenii.  thus  the
need in the c`ase tjt` the totclm ol-both a \\'ood

prcservati\J€  and  i`  wdti`r  rcpi`llcnt.
Historicall}'.  the  poli`s  \\'ere  painti`d  t)nl}'

in  selected  areas  ancl  n()1  in  their  cntiret\.

No historic paint d{tcunieniatit>n existed and
application  of paint  as  a  pr()tcctive  i`()ating
over the  entire  pt)le  \`'as  not  i`onsidercd.

The  bora{e applii`ation  was  selected  as  the
most ct`fectivc wood preservative for the
totem  pole`  minimizing changes  in
appcaraiicc.  as well  as carrying  the  least
safet}'  risk.`.

In  additi()n  to the  health precautions

provided by manufacturer` nearby vegetation
needs to be protected t`rom contact during
field  rc-app]ica{ion because borates are
nonselcctive  herbicides.  This  is aci`om-

plishcd b}'  spreading a trap around the base      I
of the totem to collect the run-off from
both the borates and the water repellents
with  mildewcide.



Evaluation To Date
Research has indicated that borate preserva-

®                tives can be effective in controlling most

a            gr:3gdd:C#anTdh:n;e;:do?mwaogoedt?n::%a.
6d<-'-'        depth of penetration of the preservative.

and site conditions ma}'  influence  its
®                effectiveness. It can be applied to seasoned

®             :::gi:jtoe:s::}°ndg'gLhsehefi::I:a::eunn:;:a;:::.

®              °rsaeiip£°:ogrhiseon varioustotem poles

®
®
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®
®
®
®
®
®
®
®
®
®
®
®
®
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®

at Sitka because of its purported effectiveness
and relative safety. borate treatment has
potentially broad applications to wonden
structures and outdoor artifai`ts.  Log
buildings, window sills, and above-ground
outdoor wooden objects subject to decay
or insect damage are just some of the

potential applications.  There arc L`ommer-
cially  available borate  preservatives
designed for topical applications to seasoned
or partially  seasoned wood such as that
which was applied to the  poles at  Sitka.
Careful monitoring of the carvings ()n the

poles along  with the test log  will  help
document the long-term value of borate
preservatives when applied to  iinpainted
wood in this moist environment. Successful
results will depend  in part on  regular
maintenance of the poles.  particularly  in
removing collected organic debris and
in periodically reapplying a water repellent
coiinng (see figure  ]o).

FOR FEATURE READING :

For an  extensive  technical  and  histt]ric`al
review of borates  for wood protection.
consult the proceedings of the First
International Conference on Wood Protec-
tion  with  Diffusible  Preservatives.  (Avail-
able from the Forest Products Society
(Telephone 608-231-1361).

Barnes.  H . M . :  Amburgey, T. L . :  Williams`
L. H. : Morrell` J.J.1989.  "Borates as Wood
Preserving Compounds:  The Status ()f
Research  in the  United  States."  In;
Proceedings Of [l.e  ln[ematioiral  Resetirch
Groub ()n mood Preservation  -W4orking
GroLip  Ill :  Preservc[Iives an(I Melhtid`s
o/ rrca/;tic;7r,.1989  March  31:  Stockholm`
Sweden:  IRG  Secretariat:  Doc`ument
No:  IRG/WP/3542.

Figure  10.  Applicati(tn t>f a  ``.ater  repellent  to the ttttem.`  will  pr(ibabl}.  be  needed approximatel.`. ever}'
3 .`'ear`.  'rhis can casil.\  be d(tne in  plai`e.  The support  po.`t's .`bandage" w.rap located just below
grade,  ``ill  nel'd  to be  inspei`ted  in about  10  .`ezirs.

Curtis.  A.  8.` Jr. : Williams.  Lonnie H.1990.
•`Boratcs Offer  Effec`tivc  Protection  with

Less  Hazcard  to the  Environment."  r€c/7-
j?t?/tJIJ.\'  Upt/ftJ£>.  Southern  Region`  U.S.
Department of` Agriculture`  Forest Ser\J.ice.
Utilization  Report  R8-UR 6.

Quarles.  William`  ..Borates  Provide  Least
Toxic`  Wood  Protection...  777c> /PM
Prll(lilt()ne)I-.

Williams.  Lonnie  H.   1990.  "Diffusion
Treatment of Domestic  and  Tropical
Hardw'ood     Lumber     f`or     Long-Term
Protec`tion
fr()in  Decay  Fungi  and  lnsci`ts."  In:
Proceeilings  47355.  Fil.s{  Iiilerlia{ion(il

Ct]Iif ere'iit`eJ  on  Wot]d  Pr()ie{.{ion  \`iirh

Dif f icsible  Presen`(ili\.e.I.  tf )90 November
27-30:  N.ashville.  TN.
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Preservation Team:
Harpers Ferr}' Center
National  Park  Ser\Jice
Harper  Ferr}..  West Virginia

Williamsport Training Center
National  Park Scrvic.c
Williamsport`  Maryland

Alaska Regional Ofrlce
National  Park  Servic`e
Anchorage,  Alaska

Sitka  National  Historical  Park
National  Park Ser\'ici`
Sitka.  Alaska

This PRESERVATION TECH  NOTE was prepared  b}'  the  National
Park Service. Charles E. Fisher` Preservation Assistance Division. National
Park Scrvicc`  serves as the Technical  Editor of the series.  Special
thanks go to Alan Levitan` Halpers ferry Center: the National Park Servic`c`
Alaska Regional Office;  and the staff at Sitka  National  Historical  Park.
Thanks also go to Lonnie Williams.  USDA-Forest Service`  Southern
Forest Expchment Station: Bill Sites of the USDA-Forest Service`  Forest
Pest  Management;  and Teny Amburgey,  Mississippl  State  Univcrsit}`
Forest Products Utilization  Laboratory.  for sharing their knowledge on
wood treatments and preservatives. Additional thanks go to Ward Jandl .
Ka}'  Weeks,  Carol  Could and  Dalhia Hemandcz of the  Preservation
Assistance Division`  National  Park Service.  Unless otherwise  noted.  all
illustrations are courtesy of the Division of Conservation.  Harpers Ferr}'
Center.  National  Park Service.

Preservation Tech Notes are designed to provide practical  informdti{tn
on practices and innovative techniques for successfully  maintaining

a

Supplies:
Borate  Preservative:
Bora-Care
Nisus Corporation
Knoxville`  Tennessee

Water Repellent:
X-loo Natural Scal Clear
American Building Restoration

Chemicals.  Ini`.
Franklin.  Wisconsin

Base  Bandage:
CuRAp-20
CuRap with bandage maker
ISK  Bi()tech  Corporation
Memphis.  Tennessee

and preserving cultural res(turcc`.  All techniques and practices clescribed
hcrcin conf()rm to established National Park Service policics` procedures
and  `tandards.  This Tech  Note  was prepared pursuant to the  National
Hist(tric`  Preservation  Act  as amended`  which directs  the  Secretary
ol-the  Interior to develop  and  make  av:iilable to government  agcnc`ies
and  individiials  information  i`onccrning  professional  methods  and
techniques  for the  preservatittn  of historic  properties.

C()mments on the usefulness of the information are welcomed and should
bc  addressed  to PRESERVATION TECH  NOTES`  Preservation
Assistance  Division424`  Nati()nal  Park  Service.  P.O.  Box  37127`
Washington`  DC  20013-7127.
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The Preservation and Repair of
Historic IIog Buildings

Bruce D. Bomberger

U.S.  Department of the  ln(erior
National Park Service
Cultural Resources
Pteservation As8iBtance

The intent of this Brief is to present a concise history and
description of the diversity Of American log buildings and
to provide basic guidance regarding their preservation
and maintenance. A log building is defined as a building
whose structural walls are composed of horizontally laid
or vertically positioned logs. While this Brief will focus
upon horizontally-laid, comer-notched log coristruction,
and, in particular, houses as a building type, the basic
approach to preservation presented here, as wen as many
of the physical treatments, can be applied to virtually any
kind of log structure.

11]g buildings, because of their distinct material, physical
structure, and sometimes their architectural design, can

develop their own unique deterioration problems. The
information presented here is intended to convey the
range of appropriate preservation techniques available. It
does not, however, detail how to perform these treat-
ments; this work should be left to professionals experi-
enced in the preservation of historic log buildings.

Despite the publication since the 1930s of a number of
books and articles on the history of log construction in
America, some misconceptions persist about log build-
ings.  I.og cabins were not the first type of shelter built
by all American colonists. The term ``log cabin" today
is often loosely applied to any type of log house, re-
gardless of its form and the historic context of its set-

Fig._1. Lo_g constructiorl was practical  in the rough frontier arid climate of Alaska, where it was used for a variety of strilctures
siich as the  Sourdough  Lodge (c.1903)  near Gakona.  Buil[  to serve  the  trail  leading  to the  Klondike gold discoveries, this
1-story,  L-shaped roadhcluse is primrily of horiz,ontal  log coristruction with vertical  logs in  tile front  gable.
Photo:  National  Park  Service Files.
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ting.  "Log cabin"  or ``log house"  often conjures  up
associations with colonial American history and rough
frontier life (Fig.1).  While unaltered colonial era  build-
ings in general are rare,  historic log buildings  as a
group are neither as old nor as rare as generally be-
lieved.  One and two-story log houses `^,'ere built in
towns and settlements across the country until about
the middle of the  19th century,  and in many areas,
particularly in the West,  as well as the Midwest ar`d
southern mountain regions,  log continued to be a basic
building material despite the introduction of wooden
balloon frame construction  (Fig.  2).  By the early  20th
century,  the popularity of "rustic"  architecture had
revived log construction  throughout the country,  and
in  many areas where it had  not been  used  for decacti>s.

A distinction should be drawn between  the traditioncil
meanings of  "log cabin"  and  "log house."  "Log i-abin"
generally denotes a simple  one,  or one-and-oiie-halt.
story structure,  some`\Jhat impermanent,  and less fiii-
ished or less architecturally  sophisticated.  A  "log
cabin"  was usually constructed  with  rt)!!jic] rather  than
hewn,  or hand-worked,  logs,  and it was the first goner-
ation  homestead  erected quickly  for frontier shelter.
"I+og house"  historically  dent)tes a in()ri. permanent,

frc'z{J7'!~log  dwelling,  either one  or  t\`'o  stories,  of  mtire
complex design,  often built cls a second generation
replacement.  Many of the earliest  l8tli  and early  loth
century log houses ``t.ere traditionally clad,  sooner or
lateT.,  with  wood  siding or stui`ct).

Historical Background
No other architectural form  has so captured the imagi-
nation of the American people than the log cabin.  Po-
litical  supporters of 1840 presidential candidate William
Henry Harrison appropriated the log cabin as a cam-
paign symbol.  The log cabin was bit.thplace and home
for young Abe Lincoln,  as well as other national fig-
ures,  and assumed by many 19th century historians to
be the very first type of house constructed by English
colonists.  In 1893 Frederick Jackson Turner in his inflii-
erwhal paper,  The  Significance of the  Frontier in  American
Hi.sfony suggested that European colonists had adopted
this means of shelter from the Indians.

More recent 20th century scholarship has dem()nstrclteii
that horizontal log buildings were not the first form of-
shelter erected by all colonists  in  America.  Nor was lt)g
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i`onstruction  technology  invented here,  but brought by
Northern and Central European colonists.  Finnish and
Swedish settlers are c`redited with first introducing
horizontal log building in the colony of New Sweden
(n{)w Pennsylvania) on the upper shores of Delaware
Bay  in  1638,  who latc'r passed on their tradition of log
i``)nstructii)n  to the  Welsh  settlers in Pennsylvania.

During the  17th and  18th centuries,  new waves of East-
ern anii  Central  Eur(`peans,  including  Swiss  and  Ger-
mans,  came to America bringing their knowledge of
li)g c()nstructioii.  Even  the  Scotch-Irish,  who did  not

p()ssess  a  log  buildiilg  traditi()n  ()f their ov`'n,  adapted
the  form  of the  sti)ne houses of their native c()untry  [o
lt)g constructit)n,  anci contributed  to spreading  it  across
the  frontier.  In  thi-Mississippi Valle};,  Colonial  French
I.ur  traders  and  settlers  had  introduced  `-ertical  log con-
struction  in  the  17th  centurv.

Tlir()ugh  thil  late  l8th  and  earl\'  19th centi]ries,  frontier
.settle,-s erected  log cabins as they cleared land,  wind-
illg  their way south  in and  along  the  Appalachian  \Jal-
li.}'s  tlirough  tile liack country areas of Maryland,
Virginia,  the  Carolinas  and  Georgia.  They.  moved  west-
\\'ard across the Appalachian Mountain barrier into the
l)hio and  Mississippi River \'alleys transporting  their
indispensable  logi~raf.t \\Jitli  them,  into  Kentucky  and
Timnessee,  anci tis far to the si)uth\`'est as eastern
Texas.  Log buildings ari` kno\^'.n to llave been con-

Fi::.   3i.   Tlil`   Iiiiit-19tli   L-i`]ililr}i   ilLiHlilr-}i(H    (t`i  Ill-i.ill   L]n    tliL'
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structed as temporary shelters by soldiers during the
Revolutionary War,  and across the country,  Americans
used logs not only to build houses, but also commer-
cial structures, schools, churches,  gristmills, barns,
corncribs and a variety of outbuildings (Fig.  3).

Around the mid-19th century,  successive generations of
fur traders,  metal prospectors,  and settlers that in-
cluded farmers and ranchers began to construct log
buildings in the Rocky Mountains,  the Northwest, Cali~
fornia,  and Alaska (Fig. 4).  In California and Alaska,
Americans encountered log buildings that had been
erected by Russian traders and colonists in the late 18th
and early 19th centuries.  Scandinavian and Finnish
immigrants who settled in the Upper Midwest later in
the 19th century also brought their own log building
techniques with them.  And,  many log structures in the
Southwest,  particularly in New Mexico,  show  Hispanic
influences of its early settlers.

While many parts of the country never stopped build-
ing with logs,  wooden balloon frame construction had
made it obsolete in some of the more populous parts of
the country by about the mid-19th century.  However,
later in the century,  log construction was employed in
new ways.  In the 1870s,  wealthy Americans initiated
the Great Camp Movement for rustic vacation retreats
in the Adirondack Mountains of upstate New York.
Developers such as William Durant,  who used  natural
materials,  including wood shingles,  stone,  and log~
often with its bark retained to emphasize the Rustic
style-designed comfortable summer houses and
lodges that blended with the natural setting (Fig.  5).
Durant and other creators of the Rustic stvle drew
upon Swiss chalets,  traditional Japanese design,  and
other sources for simple compositions harmonious
with nature.

The Adirondack or Rustic stvle was balanced in the
West with construction of th`e Old Faithful Inn at Yel-
lowstone National Park in Wyoming,  designed by
Robert C.  Reamer,  and begun  in  1903 (Fig.  6).  This
popular resort was tremendously influential in its use
of locally-available natural  materials,  especially log,  and
gave impetus to Rustic as a  true national  style.  From
the turn of the century through the 1920s,  Gustav
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Stickley and other leaders of the Craftsman Movement
promoted exposed log construction. During the 1930s
and 40s,  the Civilian Conservation Corps (CCC) used
log construction extensively in many of the country's
Federal and State parks to build cabins,  lean-tos,  visitor
centers,  and maintenance and support buildings that
are still in service (Fig.  7).

Traditional Log Construction
Plan and Form

When settlers took the craft of log construction with
them onto the frontier,  they successfully adapted it to
regional materials,  climates and terrains.  One of the
most notable characteristics of the earliest 18th and  19th
century log houses is the plan and form.  The plan can
sometimes provide clues to the ethnic origin or route of
migration of the original  inhabitant or builder.  Bwf i.M
the absence of corroborating  documentary evidence,  it  is  im-

portant not  {o  infer too much  about  the ethnic craft  traditions
of a  particular log house.

Historians have identified a number of traditional
house plans and forms as prototypes (Fig.  8).  They
were often repeated with simple variations. The basic
unit of each of these types is the one room enclosure
formed by four log walls joined at their corners, called
a single ``pen"  or ''crib." The single pen was improved
upon by installing interior partitions or by adding an-
other log pen.  Some variations of historic log house
plans incltide:  the typically mid-Atlantic ``continental"
plan, consisting of a single-pen of three rooms organ-
ized around a central hearth; the ``saddlebag" or
double-pen plan, composed of two contiguous log
pens;  and the "dogtrot"  plan, formed by two pens sep-
arated by an open passage space (sometimes enclosed
later),  all covered by a continuous roof . The continental
plan originated in central and eastern Europe and is
attributed to 18th century German immigrants to Penn-
sylvania.  Non-log interior partition walls form the
multi-room plan within the exterior log walls.  The sad-
dlebag plan consists of two adjoining log pens that
share a central chimney.  A saddlebag is often the evo-
lution of a single pen with an end chimney, expanded
by adding a second pen onto the chimney endwall.
The saddlebag was built in a number of different re-
gions across the country. The dogtrot plan may be seen
with variation in many parts of the country,  although it
is sometimes,  perhaps erroneously, considered the
most typically southern, because its covered passage-
way provided both air circulation and shelter from the
heat. All these plan types were typically built in the
form of one or one-and-one-half story settlement
cabins.

A somewhat different form evolved in the West around
the middle of the 19th century which became especially
distinctive of the Rocky Mountain cabin. While the
entrance doorway to most earlier log houses was gen-
erally placed beneath the eaves, as a means of adapting
to the greater snowfall in the Rockies,  here the en-
trance was placed in the gable end, and sometimes
protected from roof slides by a porch supported by two
corner posts created by an extension of the roof beyond
the gable wall (Fig.  9).

From the late 18th through the mid-19th centuries,
Americans also built many substantial two-story log
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housing  fol.Itls  collstl.ilctL':d  dul.ing  the  18[li  and  19th  ceiitiiric's,

alid  iiicliidc:  (a)  siiigle  peii,  (b)  coiitiiieiital,  (c)  saddlt'liag, and

(L])  dogtrot.  Dra-LLiirig:  Jaiilc's  CaufiL'Id.

FiLX.  9.  TIlis  histol-i(  locg  lltilldill`R on  tile  Walker  Raiich  in

Poiildei:, C.Liloi.ado  is an  c>xamplL'  of  tile  Rocky  Molllltain  cabin
foI'!1:  Z{`IliFll  is  typifi(d  lly  {hL'  rliti.aiicL'  dooi.  lieiHg  locatcid   ill  thL>

gahlt'  (lid.  Photo:  B(rliard  WeisgL'rbc'i-.



Fig.10.  Five  exam[iles  of  the  more  coliiiilon  liistorical  mc''thc)ds  of coriier  iiotcliiHg.  Drawiiig:  James  Caufield.

houses in towns throughout the eastern half of the
country.  In rural areas two-story log houses were some-
times built to replace earlier,  first-generation settlement
cabins, but just as often the early hewn-log house was
retained and enlarged. A second story was added by
removing the roof and gables, constructing a second
floor, laying additional courses of logs,  and building a
new roof, or reassembling the old one.  Each generation
of owners might expand an early log core building by
adding on new log pens, or masonry or wood frame
extensions. The addition of a rear ell,  or infill construc-
tion to link a formerly free-standing outbuilding, such
as a kitchen to the log main house was particularly
common.  Such a layering of alterations is part of the
evolution of many log buildings.

Corner Notching and Other Fastening Techniques
Corner notching is another of the characteristic features
of log construction. Most notching methods provide
structural integrity, by locking the log ends in place,
and give the pen rigidity and stability.  Like the floor
plan, the type of corner notching can sometimes be a
clue to the ethnic craft origin of a log building, but it is
important not to draw conclusions based only on
notching details. Numerous corner notching tech-
niques have been identified throughout the country
(Fig.  10). They range from the simple "saddle"  notch-
ing,  which demands minimal time and hewing skill, to
the very common ``V" notching or `'steeple" notching,
to '`full dovetail" notching, one of the tightest but most
time-consuming to accomplish,  "half~dovetail"  notch-
ing which is probably one of the most common,  and
``square"  notching secured with pegs or spikes.

The notching method on some of the earliest eastern
cabins and most 19th century western cabins,  particu-
larly saddle notching, left an extended log end or"crown." Crowns are especially pronounced or exag-

gerated in Rustic style structures, and sometimes they
are cut shorter as the wall rises, creating a buttress
effect at the corners of the building.

Another method of securing log ends consists of fas~
tening logs that are laid without notching (``false notch-
ing'') with tenons into vertical corner posts, or using
spikes or pegs to attach them to vertical corner planks.
Vertically positioned logs were secured at their top and
bottom ends,  usually into roof and sill plate timbers.

Selecting I.ogs and Assembling the Building
Although wood selection was most likely to be deter-
mined by availability, chestnut,  white oak,  cedar,  and
fir were preferred because these trees could provide
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Fig..11.  Log.-hc'wing tools alld  tecliiiiques:  (a)  scoriiig  the log
with  a  sillgle-bladed  ft'Ilirig axe, or  ``pole axe"  in  preparation  for
rc'itlovillg a  ili'iiforlrl  thickiiess of wood; (b)  rellloval  [o depth of
s_col.ing;  (c) fiiiisJi  hewiiig with  a  broad axe.  Photos:  Courtesy
Bcrnard  Weisgerbel..



long,  straight,  rot-resistant logs.  Pine,  which also pro-
vided long straight logs,  was also used in areas where
it was plentiful.  Woods were often mixed,  utilizing
harder,  heavier rot-resistant wood such as white oak for
the foundation  ``sill log'',  and lighter,  more~easily hewn
wood such  as yellow  poplar for the upper log courses.

One of the principal advantages of log construction
was the economy of to()ls required to complete a struc-
ture (Fig.11).  A  felling axe  was the traditional  tool f(tr
bringing down the tree and cutting the logs to length.
For many frontier and western structures the round
logs were debarked or used  in their original form with
the bark left on,  or one or more sides of the logs were
hewn flat with a broadaxe,  or more finely finished with
an adze as smooth thick planks.  Notching was done
with an axe,  hatchet or saw;  openings for doors and
windows were usually cut after the logs were set into
place,  and door and window frames,  particularly
jambs,  were put in  place during construction tc) help
hold the logs in place.  Roof framing members and floor
joists were either hewn from logs or of milled lumber.
A log cabin could be raised and largely completed with
as few as two to four different tools,  including a felling
axe,  a broad axe,  and a hand saw or crosscut sav\J.

The upper gable walls were completed with logs if the
roof was constructed with purlins,  which is more typi-
cal of Scandinavian or Finnish construction,  and west-
ern and 20th century Rustic styles.  However,  vertical or
horizontal weatherboard sheathing was c()mmonly
used throughout the country to cover wood-framed
gables.

Chinking and Daubing
The horizontal spaces or joints between logs are usu-
ally filled with a combination of materials that together
is known as "chinking"  and "daubing. "  Chinking and
daubing completed the exterior walls of the log pen by
sealing them against driving wind and snow,  helping
them to shed rain,  and blocking the entry of vermin.  In
addition, chinking and daubing could compensate for a
minimal amount of hewing and save time if immediate
shelter was needed.  Not all types of log buildings were
chinked. Corncribs,  and sometimes portions of barns
where ventilation was needed were not chinked.  While
more typical of Swedish or Finnish techniques,  and not
as common in American log construction,  tight-fitting
plank-hewn or scribed-fit round logs have little or no
need for chinking and daubing.

A variety of materials were used for chinking and
daubing,  including whatever was most conveniently at
hand.  Generally though,  it is a three-part system ap-
plied in several steps. The chinking consists of two
parts:  first,  a dry, bulky,  rigid blocking,  such as wood
slabs or stones is inserted into the joint,  followed by a
soft packing filler such as oakum,  moss,  clay,  or dried
animal dung (Fig.  12).  Daubing,  which completes the
system,  is the outer wet-troweled finish layer of varying
composition,  but often consisting of a mixture of clay
and lime or other locally available  materials.  Instead of
daubing,  carefully fitted quarter poles or narrow wood
strips were sometimes nailed lengthwise across the log
joints.

Chinking,  especially the daubing,  is the least durable
part of a log building. It is susceptible to cracking as a
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Fix.  .12.  Tlir  lo±{  ioiiits  Ilo-L`L'  lit'rH  (IL'aiic'd  ollt   iH  prt'paration  i L)r

iit'u  daillnli`Li  L'xiitisili`x  (lil.t'ftilly  laitl  stoiiL''  chiiikiHg  in  this

l]i(lliliH:i   Ill   Vii.`giiiiti.   Plioto:   Bc'I'Iiard   Wc>isgei.liei..

I.esult of freeze-tliciw  action,  structural settlement,  dry-
ing of the logs,  and a thermal expansion-contraction
rate that differs from that of the logs.  Seasonal deterio-
ration of chinking necessitates continual inspection and
regular patching or replacement.

F.xterior Wall Treatments

Although the exterior logs of cabins in the West,  and
20th century Rustic buildings are generally not covered,
many  18th and  19th century log houses east of the
Mississippi,  with the exception of some of the simpler
i`abins alid houses in remote or poorer areas,  were
i-i)vered with exterior cladding.  The exterior of the log
walls was covered  for both  aesthetic and practical  rea-
sons either as soon as the building was completed or
sometime later.

In some  instances,  tlie exterior (and interior) of the logs
\\Jas whitewashed.  This served to discourage insects,
cind  sealed hairline cracks in the daubing and fissures
between the daubing and logs.  Although the solubility
itf. \`Jhitewash  allows  it to heal some of its own hairline
iTacks with  the wash of rain,  like daubing it has to be
periodically reapplied.  Usually,  a more permanent cov-
ering such  as  v\Jood  siding or stucco was applied to the
walls,  \`'hich provided better insulation and protection,
and  reduced  the  maintenance of the log walls.

Sometimes log houses were sided or stuccoed later in
an attempt to express a newly-achieved financial or
si)cial  status.  Man}r log houses were immediately sided
and trimmed  upon completion to disguise their simple
i-onstruction beneath  Georgian,  Federal and later archi-
tectural styles.  Frequently a log house was covered,  or
recovered,  when a new addition  was erected in order
to harmonize the whitle,  especially if the original core
and its addition were constructed of different materials
such  as  log  and  wood  frame (Fig.  13).

Vertical  wood  furring strips  were generally nailed  to the
logs prior to applying v\.'eatherboarding or stucco (Fig.
14).  This ensured  that the walls woLild be plumb,  and
pri)vided a base on which to attach  the clapboards, or
on which to nail the wood lath for stucco.



I:ig.13.   His[ol.ic  {i`ot\d   (lilpli`u]l.il   siLlinx  N.i`XiHillly  ilp|lli(Ll   [o

(oll({'til   tJir   filct   tliat   tliis  lioil5t`  -.L`as  liliil[   in   I-Li.t)  +L'L`[ioIIs  \i|

cliff t'I.L'n[   IIiatL'rials  lias  11{Lm   Hiappro|n.ia[tly   rt'imi-L`t`i]   ri.Lun   [liL'

1793   lo`R  ptv.tioH.   photo:   Niiiiolii]I   riii|.k   st.I--\.itti   I-`|it.+.

Fig.11.   RL'IIioTL`al   of   tlit'   Iiisttv'iL   {i`{.`ii{   `iiliii`x   fi.tvH   i llL'   181)i
-Z.a(llill.jail   PI.i(r   DL`Witl   I-loll+{'   ill   Biltlt`r  Ctii[|ilii,  OIiio,   1.tr`Li{i[ils

tliili   [hL>  tliip[iL`Iiri]s  -ti`L.I.t.  iTiti]tliL.il   h\   -L\'I.[ii-lil   ii\{.:ill   riH-I.iH\x   `ii-iiis

llailt'il   to  tlit'   Io.xs.   Pliofo:   Nati{!Iiiil    Ptii.k   SL'I.-``iL(   FilL'+`

Foundations

Log building foundations varied  considerably in qual-
ity,  material,  and configuration.  In  many cases,  the
foundation consisted of a continuous course of flat
stones (with or without mortar),  several  piers consist-
ing of rubblestone,  single stones,  brick,  short vertical
log  pilings,  or horizontal log  ``sleepers"  set on grade.
The two  "sill  logs,"  were  laid  directly  upon one ol' these
types of foundations.

Climate and intended permanence of the structure
\\Jere  the  primary,' factors  affecting  foundation construc-
ti()n.  The earliest log cabins,  and  temporary log dwell-
ings in general,  \`/'ere the most  likely  to be constructed
on log  pilings or log sleepers set directly on grade.
Where a more permanent log dwelliiig was intended,
or where a warm,  humid climate accelerated wood
decay,  such as in the South,  it was sometimes more
common  to use stone  piers which  allowed  air to circu-
late beneath  the sill logs.  Full cellars  were  not generally

included in the original construction of most of the
earliest log houses, but root cellars were often dug
later.

Roofs

Log buildings were roofed with a variety of different
framing systems and covering materials.  Like log house
plans and corner notching styles,  the types of roof
framing systems used were often variations on particu-
lar ethnic and regional carpentry traditions.  In most
cases wood shingles were the first roof covering used
on the earliest 18th and  19th century log houses. As
wood shingle roofs deteriorated, many were replaced
with standing seam metal roofs, many of which con-
tinue to provide good service today.  I.ater pioneer log
buildings west of the Mississippi were likely to be
roofed with  metal or roll roofing, or even with sod.
Other log buildings have been re-roofed in the 20th
century with asphalt. shingles.  For some rustic log
buildings in the West and Great Camps in the
Adirondacks,  asphalt shingles are the original historic
roofing material.

Chimneys

Ethnic tradition and regional adaptation also influ-
enced chimney construction and placement.  Chimneys
in log houses were usually built of stone or brick,  a
combination of the two,  or even clay-lined,  notched
logs or smaller sticks (Fig.15).  Later log buildings were
frequently constructed with only metal stacks to accom-
modate wood stoves. The chimneys of log buildings
erected in cold climates tended to be located entirely
inside the house to maximize heat retention.  In the
South,  where winters were less severe the chimney
stack was more typically constructed outside the log
walls.  With the advent of more efficient heating sys-
tems,  interior chimneys were frequently demolished or
relocated and rebuilt to maximize interior space.

I  li:.   I `-).  Tll(  Hlld-19[Il  (i'1ltlll.y  O'Qlli}1II   HollsL',  Mool-i'  Collllty,

Noi.lil  Cal-t`Iilia .  in.o-L`iilt's  ii   I.iii't'  Slir-``i-Llill.X  exi]m|lle  of  a  Clay-

Ii}IL'LI   Ii]`S  cliiHliic!i.   AI[lunigli   (Iic'  logs  of  the  hoiisc.  ai.c'  saddlL'-

Hott`liL.ij ,  [hL'  (Ii il-M H(}i  lt\Ss` ai.r  " V ''` no{Cllc'd .  TJIH.Oof -illas

L'\{t'iiilL'tl  t]iit  o~Litv.  tlir  (liimncy  [o  protc'ct  the  daltbiiig  frolil  thc'
~ti`t'athrr, niid  tlic  (lumlic'y  slack -woiild  ha-Lie  origiiinlly  pl'ojected

[Ilrollxh  a  llL.lt'  ill  tllt'  I.oof.  Plioto:  Micliat'l  Sotltherii.
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Fig.16. This  photograph  of  [lic'  iliterior of a  1793  loLx house  in
Maryland  rerLieals  illIIch about  historic  log building coilstruction
aiid  interior  fiiiish  treatmeiits. To  the left  of the plalik door

plaster has been  removed  t'.xposiiig the stotic' chinking and
daiibiiig; reinnants of -Liertical furring strips attached  to  the logs
show c'videl1ce of traditional  horizontal  lath, ~LL`hile  the hc)le.
broken  through  the plaster wall oil  the right  shows  thi'  use of
diagonal  lath. The open door  reveals a very steep, eiiclosed
stairway typical  of inatiy early log houses. Although  [ilaster has
been  removed from  the ceiliiig, the wall  to the right  o.f thc> door
shows the original  plaster finish and fine woodwork ilicludirig
headed chair rail, floor and  door  molding. Photo:  National  Park
Service  Files.

Interior Finishes

I.ogs on the interiors of many of the simpler cabins and
Rustic style structures were often given a flattened sur-
face or left exposed. But,  in the more finished log
houses of the 18th and 19th century,  they were more
commonly covered for most of the same reasons that
the exterior of the logs was covered-improved insula-
tion, ease of maintenance, aesthetics,  and keeping out
vermin. Covering the interior log walls with planks,
lath and plaster, boards pasted with newspaper, fabric
such as mushin, or wallpaper increased their resistance
to air infiltration and their insulation value.  Finished
walls could be cleaned and painted more easily,  and
plastered walls and ceilings obscured the rough log
construction and prepared interior surfaces for decora-
tive wood trim in the current styles (Fig.16).

Historical Evaluation and Damage
Assessment
Before undertaking preservation work on a historic log
building, its history and design should be investigated,
and physical condition evaluated. It is always advisable
to hire a historical architect or qualified professional
experienced in preservation work to supervise the pro-
ject.  In addition,  State Historic Preservation Offices,
regional offices of the National Park Service, and local
historical commissions may also provide technical and
procedural advice.
The historical investigation should be carried out in
conjunction with a visual inspection of the log build-
ing. Physical assessment needs to be systematic and
thorough.  It should include taking notes,  photographs
8

()r video recording, and making drawings of existing
conditions,  including overall and detail views.  This will
serve as a record of the appearance and condition
which can be referred to once work is under way. A
physical assessment should also identify causes of de-
terioration,  not just symptoms or manifestations and,
in some instances,  may need to include a structural
investigation.

Foundation Inspection

The foundation of a log building should always be in-
spected before beginning work because,  as in any
building, foundation-related problems can transfer
structural defects to other components of the building.
Settling of the foundation is a typical condition of log
buildings.  If settlement is not severe and is no longer
active,  it is not necessarily a problem.  If,  however,  set-
tlement is active or uneven,  if it is shifting structural
weight to unintended bearing points away from the
intended main bearing points of the corner notches
and sill log,  serious wall deflections may have resulted.
Causes of settlement may include foundation or chin-
ney stones or sill logs that have sunk into the ground,
decay of log pilings,  log sleepers,  or of the sill logs
themselves .

Log Inspection

Foundation problems usually result in damage to the
sill logs and spandrels, which are often the most sus-
ceptible to deterioration.  Sill logs,  along with the cor~
ner notching,  tend to bear most of the weight of the
building,  and are closest to vegetation and the ground,
which harbors wood-destroying moisture and insects.
If the sill log has come into contact with the ground,
deterioration is probably underway or likely to begin
(Fig.17).  It is also important to check the drainage
around the building. The building assessment should
note the condition of each log and attempt to identify
the sources of problems that appear to exist.

Sill log inspection should not necessitate destruction of
historic exterior cladding if it exists.  Inspection can
usually be made in areas where cladding is missing,

Fig.17. Con[acf  of this buildiiig's sill  log with  the  grouiid  has
led  to its decay, ilifestation by wood-destroying insects, and
resulting buildilig settlement.  Photo:  Aime Grimmer.
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Fig.18.  Exposed  roofiiig  im.mliL'i.s  Lif  Riistic  style  buildiilgs  sucll

as  this striii:fur(  at  Yellowstolie  Natioiial  Park are liighly
siis((ijtilil(  to  deterioi.ation.  Photo:  I.aura  Sotllliel't'  Ht.rrisoll.

story was added,  or repaired as the result of storm or
fire damage. Often,  roof framing may be composed of
reused material recycled from earlier buildings, Inspec-
tion of the roof framing should note its configuration
and condition. Typical problems to look for are framing
members that have been dislodged from their sockets
in the roof plate, or that are cracked, ridge damage,
sagging rafters, broken ties and braces, and decay of
exterior exposed rafter or purlin ends, especially com-
mon on Rustic style buildings (Fig.  18).

Other Features

The rest of the building should also be inspected as
part of the overall assessment,  including siding, win-
dow sash and frames, door frames and leafs, chim-
neys,  porches,  and interior walls, trim, and finishes.
Any of these features may exhibit deterioration prob-
lems,  inherent to the material or to a construction de-
tail, or may show the effects of problems transmitted
from elsewhere,  such as a deformed or mis-shapen
window frame resulting from a failed sill log. The in-
spection should note alterations and repairs made over
time,  and identify those modifications which have ac-
quired significance and should be preserved. Nothing
should be removed or altered before it has been exam-
ined and its historical significance noted.

Preservation Treatments
Since excessive moisture promotes and hastens both
fungal and insect attack,  it should be dealt with imme-
diately. Not only must the roof and gutters be repaired
-if none exist, gutters should probably be added-but
the foundation grade should be sloped to ensure drain-
age away from the building. If the distance from the
ground to the sill log or exterior sheathing is less than
eight inches,  the ground should be graded to achieve
this minimum distance.  Excess vegetation and debris
such as firewood, dead leaves, or rubbish should be
cleared from the foundation perimeter, and climbing
vines whose leaves retain moisture and tendrils erode
daubing, should be killed and removed.  Moisture prob-
lems due to faulty interior plumbing should also be
remedied.  Solving or reducing moisture problems may
in itself end or halt the progress of rot and wood-   .
destroying insects.
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Log Repair
Stabilizing  and  repairing  a  log  that  has  been  tml}'  pc`i-ti-
ally  damaged  by  deca,v (tr  insects  is  al\\'a}Js  prefercili}i`  ttt
replai`ing  it.  Retaining the log,  rather than  substituting
a new  ()ne,  preserves  n`()ri-of the building's  integrit.\.,
including historic  tool marks and  the wttod  spec-ies
which  rna,v  no longer be obtainable  in  origiiicil  dimc.n-
sions.  L()g repair can  generally  be  done  \\'ith  thi`  I(]g  in

place at less i-ost,  in  less  time,  and  with  less daniage  to
building fabric,  than b}'  removing,  and  installing ci  new
hewn and  notched  replai`ement  I(]g.  L()g reptiir is ac-
complished  by  two  basic  methi)ds:  traditional  mi`thttdt
of splicing-in  new  or (ild  wood,  or thr()ugh  the  use o[
epoxies.  These  treatments are sometimes c()mbined,
and  may  cilso  be  used  in  conjunction  \+rith  reinr-oi.i`ing
members.  Histoi'ic  li)g  I.epair,  ~LLiht'tlier  1[   imLiol~Lic's  pat(hHi`x

teclmiqiies  or  the  ust>  of  cpoxic's,  shoiild  alwa!is  bt>  ptv.ftmiied
only  by  an  e,xperiellced  (raftspcrson  or  ar(Iiitectui.al
coiiservator.

Wood Splicing

Wood  splicing  can  involve  se\Jeral  types  of  techlliques.
Also  referred  to  as  `'piecing-in"  or  ``Dutchman"  repair,
it  inv()lves  treating  a  I(`calized  area  ijf deterioratitm  bv
cutting out  the  decayeci  area  of  the  log,  and  caret-ull\-'
carving and  installiiig a  matching,  seasoned  wood  ri>~

placement  plug  or splice`  The  wottd  spec-ies,  if'  availa-
ble,  and  the  direction  and  pattern  ()f  the-  gi.ain  sh()uld
match  that  of  adjaceilt original  woocl.  The  loi`cition  and
depth  of decay  should  determine the split-ing  tech-
nique  to be  used.  In  a case  wliere decay runs deep
within  a  I()g,  a  full-depth  segment  ct)ntaining  the  at'-
fected  areci can  be cut out,  severing the  log completely,
and  a  new segment of log spliced  in,  using ang]ed
``scarf"  jt)ints  ()r  square-cut  "half-lap"  joints  (Fig.   19).

The splice  is  secured to thc. severed  log by angljng  lag
screws or bolts  thr()ugh  the  upper and  lower surf.aces
that will  be c()ncealed by  daubing.

Splii`ing can  also be  performed  using epi]xy  as  an  cid-
hesive.  A  log  with  shallov`.  decay  t)n  its  tluter  face  t`an
be cut back  to  st)und  deptli,  and  a half-log fai`e split-iJd
on,  adhered  with  epoxy,  screws or bolts.  A  techniquc`
for the repair of badly deteri()riated  I(tg crowns  irivolves
cutting them back to sound  wood,  and into the notch-
ing joint if necessary,  and  installing  ne\\' crowns i-ut  to
match.  Fiberglass or aluminum reinforcement rods are
inserted  into holes  drilled  into the  ne`^' i-rowns,  cind
into corresponding holes  drilled in  the i`nds (tf the orig-
inal cut-off logs.  Epox.v  is  used  as an  adhesive to attach
and hold the new crowns in plai`e.  Long lag screws can
be angled up through the underside ot- the crov\'n  into
the log above to provide additional support f()r the
repair.

Epoxy Consolidation and Repair

ln some instances,  epoxies may be used by themselves
to consolidate and fill the voids left by  deteri()rated
wood.  Epoxies are versatile in performance,  relativel}r
easy to use by experts,  and,  after curing,  ma}`- be
shaped with  wood-working tools. Their use requires
that sufficient sound  wood sur\Jives  for the epoxy  t()
adhere.  But they can be used  to stabilize rotted  witt)d,
return full or greater than original  strength to dei`ayed
structure-bearing members,  and to reconstitute the
shape of decayed log ends.  Epoxies resist decay and
10
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supporting the I(]gs above,  and  then jacking them  up
just enough  to insert the new log.  Potential danger to
the structure may include creating inadequate tempo-
rar}J bearing points,  and crushing chinking and interior
fiiiishes  whil-h  may  have settled slowly into non-
original  positions  that cannot withstand jacking.

To begin the process of log replacement,  the entire
length of the log must be inspected from the exterior
and  the interior of the structure to determine whether
it supports any structural members or features,  and
how their load can be taken up by bracing during jack-
ing and  removal.  On the exterior,  sheathing such as
weatherboard,  and adjacent chinking,  must be re-
moved along the length of the log to perform this in-
spei-tion.  Likewise,  on the interior,  abutting partition
\`'alls and  plaster may also need to be removed around
the log to determine what,  if any,  features are sup-
ported by or tied  into the log to be removed.
A  replacement log should be obtained to match the
wood  species of the original being removed.  If it  is a
hewn log,  then the replacement must be hewn to repli-
cate the dimensions and tool marks of the original (Fig.
22).  If the same wt)od species cannot be obtained in the
original dimensions,  a substitute species may have to
be used,  and may even be preferable in some instances

ill
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prohli>m`  than  thos{`  [iuilt  upon  the  groiind  or  \\ ith
irci\\'l  spcii`i>+,   as  long  as  the  cellar  is  kept  dr}J  tinc{  \'eiiti-
1titi'd.   Bi`i`{`iise  thi.  foiiiidatioii``  ot.  nian}.  log  biiilding``
\\.i'i.e  ni`ithi`r  iiug  ilor  laid  belo\\.  thc>  fi-()stli!it',  the\'

!{eni>ral]}'  ;end  to  be  susceptible  to  treez(`-th{1\\'  groiHld
hi`ti\'ilig  ciiid  `{ittlilmelit.  Alst),  as  pi.e\iousl\'  noteci,
`omi`  foundt`tions  i`onsisted  ot' \\'ooden  ``li`c'per``  or

[iilings  ln  diri>ct  i`ontt)i`t  \\'ith  thti  groiuid.1[.  a  i-ounda-
t!on  prolilem  is  milior,  sui`h  as  the  need  for  repointing
or  re`i`ttiii``i  c`  I-t``\\`  stoni.s,   \\'orL  slioiild  c`ddri>ss  onl\.

thosii  {iriic`i.   I,oose  stoni.s  shoulci  bc.  reset  jn  their  (;rigiL
ii<`l  loi`cition`  if  possilile,  A  i`lecirl\'  iiiadequate  founda-
(loll  thcit  ht`i  virtiicill.\.  discippearl3d  into  the  ground,  or
\\.htii-ii  lal.gi.  ciriias  ot-nitisonr\.  ha\'e  bucLled  or  sunk,
ri``ulting  in  c'`i`i`ssi\.cil\'  une\'`en  or  ai-ti\,'e  settlement,
\\'ill  need  to  bii  rebuilt. using  modern  constriiction
miithods  but  to  match  the  historic  appearance.

Chinking  Repair

l<i`pair  ot  I.hHiking,  \\`hether  it  is  fiiiished  on  the  exte-
rioi.  \\'ith  \\'oodi'n  strips  or  \\.ith  daubing,  should  not  be
iioni`  until  all  log  repair t)r  replai`tment,  structural  jack~
in`*  ancl  `hormg  is completed,  and  all  replacement  logs
hci\'i`  si'cisimi`d.   I+istoriccill}',  p<itching  and  replacing
iiciubing  on  a  routine basis  was  a  seasonal  chore.  This
n .1+  hc`i`[iusi`  en\'ironmc`ntal  i.actors~building  settle-
mi`nt,  sc`asoncil  c`xpansion  cind  contracti()n  of logs,  and
nioistiiri.  Hihltration  follo\\'ed bv  freeze-thaw  action-
t`t-cii`ks  clncl  loosens  daubing.  If `the  exterior  log  walls  are
i>\poii.d,  [imi  the i`hinking  or  daubing  I.equires  repair,
ci+  mui-li  ot-the  reniaining  inner blocking  filler and
dciiibing  should  be  retained  as  possible.  A  dclubing
tt)I-niulcl  cind  titt)led  I.ini`sh  that  matches  the  historic
ihuliing,  il-klio\\.n,  should  be  used,  or based  on  one of
thi`  mixes  listi`d  here.  Foi. the  most  part,  modern
i.`)mliierciall}'~a\.ailable  chinking  products  are  not  suit-
clble for use on  historic log buildings,  although  an ex-
ct]ption  might  be on  the  interior of a log building
\\.here  it  \,\'ill  be covered  b}J  plaster or wood,  and  will
iiot  be vi`sitile.  These  products tend  to ha`'e a sandy
cippi]arance  that  ma}J be compatible with some historic
dclubing,  but thi> i-olt)r,  and otlier visual and  physical
i`haracteristics  are generally  incompatible with  historic
log  surf ac('s.

Sections t)t- wood chinking which  are gone or cannot be
mt`de  weather.tight sh(]uld be replaced with same-sized
spi`cies  saplings or quarter poles cut to fit.  Generally,
unless bark v\Jas used i)riginally,  it should be removed
bet-itre nailing the new wood chinking replacements
tightly  into  place.

Analysis of daubing can be done in much the same
\\'ay as mortar analysis.  If that is  not feasible,  by crush-
ing a  loose  piece (>f daubing its constituent parts can be
i`xposed,  which  may typically include lime,  sand,  clay,
and,  as binders,  straw or animal hair.  The color im-
pcirted by the sand or pigmented constituents should
be noted,  and any areas of original daubing should be
ri>ci>rded  with color film for later reference.  Daubing
that  is loose ()r is not adhered to the logs must first be
cleaned out  by hand.  Blocking filler should be left in-
tai-t,  refitting only  loose pieces.  (Sometimes it may be
dit-f icult to obtain a good bond in which case it may be
iiecessary ttt clean out the joint entirely.)  If needed,  soft
filler should be added,  such as jute or bits of fiberglass
batt,  pressed  firmly into voids with a stick or blunt



tool.  Concealed  reinforcement  niti\'  sometimes be  usi>d,
depending  iipon  thc`  tiuthentiiit.\'  :it  thi>  restorcition.
This  i`an  incliide  galv<ini7,ed  ii.Ills  I)ai.ticill}'  insi>i-ted
onl\'  on  the  upper side  of the  log  to  cillo\\'  for  the  daub-
ing  ti)  nit)\'e  \\.itli  tlie  upper  liig  cind  keep  the  tilp  i{)iilt
siiciled,  or  g.il\'tini7c>d  \\'irti  mesh  `ei`ureci  \\'ith  gcil\'ci-
iii?.eci  nails  (Fig.  23).   Liki>  rc`[)oilltiilg  masoni.}'.,  dclubill8
should  not  be  doiiii  in  t`ull  suii,  i``i-iisii\'i`  hecit  oi.  \\.hiin
freezing  temperatures  cire e\ptii`tiid.  Thc>  daubing  nidte-
riclls  shoulcl  be  dry-mixed,  thi`  i-hillking  rei-hi`i`keci  as
bi'ing  tight  ancl  se-cure,  cind  thi`  mi\  \\.i.ttilci  c`iid  stirri`d
to  a  stiff-,  paste-like  i-onsisteni-}'.  Thi`  mi`  drit?s  i|uickl}',
.io  no  more  daubing  should  bt>  pri.p.iri`d  cit  a  tinie  [h,in
i`an  lie  applied  in  about  30  minuti`s.  t\  tc>st  patch  of
iie\\'  daubing,  either on  the  builiiing,  oi.  in  ci  moi`k-up
i`lse\\'here    \\'ill  hr..1p  test  the  suitability.  ot-thi`  I-ormiil.i's
i`(ilor  and  texture  in.itch.

Bc`[.ore  cippl}'ilig  the  daubing,  the  I-hinking  ai.i`a,  ini-liid-
ing  filler  and  log  surf-ai-es to  be  co\'ered,  `should  lic'
spra}Jed  \\ith  \\-ater  to  prevent  the  dr.\.'  filler  from  too
rapidly  drawing off-the  daubing  moisture  \\.hich  `\.ill
result  in  hairline  crai`king.  A  ti.o\\'el,  ground  to  the
v\Jidth  of  the  daubing,  is  used  to  pre`ss  the  daubing  ilito
the chiiiking space,  and  to  smooth  the  filled  arecis.
Wide  or deep chinking  spai`es  or  joiilts  ma}'  ha\Ji`  to  bi`
daubed  in  layers,  to  prevent  sagging and  septiration
from  the  logs,  b}'  appl.ving one  or  t\\'o  scrati-h  i`ocits
bet-ore  finishiiig  the  surfai`e.

Fig.  '_3.  [lliisti.a[(d  al-(  -Liai.ioils  IIlc[Il(1tls  of  cllinklll`x  illli]

Llniiliing:  (a)  wood  sti.ills,  or  thin  si]}iliHgs  iiailc'd  iu  plo(c:  alid

([i)  3-part  systt'1Jl  consis[illg  of illl  iNllt'1'  lllo(kiHX  fillrr  of  `ti„1i'S

iu.  -ii`ood  slabs,  togrtli(I.  with  soft  fill(1.,  sllcll  as  cla!|,  `1 llff(tl

ar{iiilid  the  blo(kiilg,  compos€'s  the  cliiiikiii`g,  aiiil  -ii\t>f-applii'ii

iliililiiug.  Colicealtd  aids  [Iiiif  may  imiiro~w  tlir  aillii'i.L'iitL'  iir  ilL'-\L.

L]aiihiiig  ill(liide  (c)  `Ral-L`alli=i:d   llails,  ol.  (d)  .gal-i.\alli=t'i]   Ill(ill

Iatli.  Driiwiiig:  |am's  CallfiL'IL].

Daubing Mixes

parts (volume)    material
MixA.      1/4                             cement

1                              line
4                              sand
1/`8                               dry color

hog bristles or excelsior
(Donald A. Hutslar,  "Log Cabin Restoration:
Guidelines for the Historical Society," American
Association for State and local History, Technical
Leaflet No.  74,  "Historv News," Vol. 29,  No. 5
(May  1974.)

Mix  B.       6                                  sand
4                                  lime
1                                cement

Mix c.      .i                               portland cement
4-8                             Lime
7-10                         sand

Mix 8 and C are reprinted from "Log Structures:
Preservation and Problem-Solving," by Harrison
Goodall and Renee Friedman, Nashville, TN:
American Association for State and Local History,
1980.

r't>rtlcind  i`ement  \\Jas  a  part  of  the original  daubing
used  in  many  late  l9th  and  early 20th century log
buildings,  cind  is theref()re appropriclte  to include in
repairing buildings of this  period.  Although a  small
ami)unt ()f portlanci cement  may be added  to a lime,
cla\J  and  sand  mix for workcibilitv,  there should not be
mJre than  1  part portland cemeht to 2 parts of lime in
daubing  mixes  intended  for in()st historic log buildings.
Pt)rtland cement tends to shrink and develop hairline
crai-ks,  anci  retain  moisture,  all of which can be poten-
tially  damaging  to  the logs.

Interior Treatments

There  is  ntt single appropriate way to finish or restore
the  interior t)f a historic log house.  Each building and
its  history is  unique.  The temptation should be resisted
to  impart  an  unfinished  frontier character by removing
plaster to expose interior log walls or joists in the ceil-
ing.  Instead,  interior treatmerits should be based on
existing evidence,  and guided by old photographs,
written  doci]mentation,  and  interviews with previous
owners.  Interior features and finishes  that might exist
in some  l8th and  19th century log houses include
wo()d  paneled walls,  wood moldings,  stairs,  and fire-
plai-e  mantels;  where  they  have survived,  these fea-
tures should be retained.  Many of the more rustic log
buildings built later in  the  19th or early 20th century
intentionally  featured exposed  interior log walls,  some-
times with the logs peeled and varnished.  If interior

plaster is severely damaged or has previously been
removed,  and evidence such as lath ghosting on the
logs exists,  walls should be replastered or recovered
with gypsum board or dry wall to match the historic
appearance.
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Preserving I.og Buildings in Their Historic
Settings
I  u`*   liiHlilHitL;i  t`rii   lou  Ottt_iii   \'ic>\\.i.il   c`+   porttilile  ri`-

`ouri`i``    I,iL`i`  othi`i.  hi`torii`  biiiliiing`,   mo\.ciii  or  relo-

i.iti`ii   lo,`L:  `triii`tiirii`  iTtin   `u(tiH-.1  lo``  ot.  mtt`iii.it}.  o[

in.iti`ritil`  .`nil  o1.  tlittiiig  (ri``i.   21).   I  lit,torii`  liuildiiigs

li`ti'il   in  thii  \'titiulicil   Rit`¥i`tiH.  ot   I ]i`toiii`  Pl.ii`i``  niti\.  lie
`uliii`i`t  to  1`t+``  ot  that  `tcitu`  it  nio\'i`iL   Despite  the  pop-

ulcirit\`  \tt  dismtintliiig  tiiiii   i.i'loi`citiiig  log  liiiildmgs,

thi'\.  ;huulii  bi`  mo\.i`d  onl\'  ci`  ci  ltlst  ri`sol.t,   it-tlitit  is  thi`
ioil'\.  \\{i\   to  `ci\.i`  thi`m  ti-oi-ii  dtimolitioii.   It  thi`\.  must

liii  iiio\ i.ii,   it  i`  ri.ii}imlili.  thc`t  tht`.\'  lii`  mo\'i`d  intcii`L
tht`t   i`,   Hi  om  pii`i-i`  rtithi`r  thtin  di+.3`sc`mblt`d.   Disdc`-
`iHiiblin`q  Liiici   mo\.ing  a  lo`p  biHldin8  Ccln  i.i'slllt  in

i\tii`iiiiti.{`lili.  lo``  ot`  thii  hi`toric  buililing  mciterials.

\'\ hili'  thii  lo``i`  .`nii  i-oof  ti.cimiiig  mi'mbi`i-s  i-c`n  be  iium-
\ii`ri`ii   t`ti.  r{`ci``iimlil\.,   iil`mtintlin8  ci  log  liuildin8  I-till

I.i``iilt  in  lo``s  ot  `ui.l'i  teaturi`s  .`s  I.ouncicition  cilid  chim-

ii`>\',   i`hHilin`t  .lilli  iltiuliHi.`L;,   i`\tilrior  i`lcrdding,   aiid  int{I-

i.ioi.  tiiii`hii`.   Fui-thi`rmoi-i`,   log  builiiiligs  i`tlll  I.clrel\'  llc>

piit   llcii`L   to`Lri>ther  ci``  i`<isil\'  cis  thi>\'  \\.i`re  tclken  L1[1art.

•/)

I   i``:     11      +\\Im`   !t\-`L`ii+   `lill    1.L'tiilli   ii   lii``:li   iililillit'I.   t\f   (arly   lLi``i

liiili+t'`.   (ii  )   !\'.1Iilillt`~LLH}i,   Wi'+I    Vil.:{IIIill  ,   i+   il   Silmll   -L`illa`X{

ili\IIililtil.`il    li\i    lLF;lil   iiiii]     10[11   tL'IItiii.y   lo`x   lioil±L'+,  iiiiil,  -ti`itli    [Iir

t`.u`t'pli\m   Lil   tuitliiHlilili.`:i,  till   iii.L.  (lad   iH   N.igiuiil   ~`i`t.{`d   Sidiii*  \11.

`1  Ill-(L`.   RL'Imi-``iil   tif  t]iit'  oi   tliL'  Iit\il`(i   fl.om   {liis  S[I.(cts(ape  -LL`olild

Ill.il   L"il}/   I.i'`i!It    lil   a   lti`+   ti{   intL'xi.i[y   to   flir   liiiildi}i!i,  [1lit  also   [o

IIi{'  Iiisft`riL   tll`I I.i`-I  .   ( li)  TII(  `u.i`xlHal   {L`(Ioil   (ln|J[loi]1.d   of  I-w  of

111{'``'  :      1`*``>(I   lti`*   lliil{+L.+   iu   stiui(Ii±lnir`x,   prHiisyl-tianiii,  ]ias

lit`i`II   L:i`T`t'I.t'il   ~`L`i[)I   t]+|ilial[   siilin:i,  i]Iii]   lii[i'r   poi.Clirs  ai]dc'd.

I`i'Iitiliilillilll\ii   filiill+   )Iiitiilit   liiipi.opl.iatL'ly   iiicludL3   I'i:tL'Iition   of

lliL`   |1tn'(IiL'`  ii`  Iui-\vli`g  il(i|ilil.L.tl   SigMificilii(i'  O-L'el.   tim(,  alld

ri`iiiii-``ill   `]f   tllL'  i]Stlliill{   sidHILX.   Lll1(-L.(H   +Pacillg  llL't-Li`(ou   t]le   I-.L`o

II|ii]i'r  lcff   ~Li`illilti-`L`s  tif  tile  hulls(  oil  thc'  lrft,  alld   the  (L'llft>r

t.liiHiHi.y  Ill.{'   iiiiliti]lit)IIs  tli{]t   [Ii['  Iioiise  -.I.`iis  liiiilt   ill   I-`iio  stages.

I'lit\[o+:   (Ii)    l\Iilit'  Gi-ImHiL`I-,  ([i)   Prlm`+lil-t`aiiiii   Histoi.icill  aiid

M  ll`L`l[  lil   C(`11lIll  ls`i(111.



I     i::       3`-`       Ill)     PII(V      {il    I.L`Il`1[11llh][li\H        1]1{`    i'\{`".l{V      t.(     !111`     !|IIL.I+!!!

(   L`11illl.ll     l`)`X    ll\1lI`L`    -`1`11`    `I`1L'll      `1`1[11     `H\IILl     `    1|1|11"11   I.i   .     `1`/Ill   li     ll`1\J.

11('L`11     `-Ll-``L'I.(ll     ()-``L`11'1|     11      l`1IL`1.Ill   {lllL    lill     `IillH::         :(`1||1(`     Ill(`     Ill,))1{`|

*iiii"}i    i`{     Iil{`    `L.L`ti]i.ii     I.It``\I-i]tv.L.II    Ti`,i`    `[iit   t   L\L.`{       I   i`i     niil   111``:    iiit`

I.i'||ii|ii|i[iTli`m    |ii\IIi    llli'    lil+Itil-I(    ill.L\`{    `illiH::    i]ili{    `lII.LLi\    ii`i.Ii

I-i`Iil{`-`..L`it    I`i   L`\}iti`r   lli`'   Ill::i,   llii'   ::iil`l{``    \Lw  t`   `I`!i`LI    `i`Illi    \t`i`\\,I

`I,i ,,,.:I(+,   ,I,,,i    -`1`1,,,I    -`(,1,,,1111 ,,,-"   `,,   ,::,,i,1Ih,I,`\,)I    ),illll.`l    `l.l,\,il

L-L\lilliiii+   +IIiiiiL`i.Iili,L:    ill(    I)`n.(Ii     ii`('I'{'    i   (`}ilii\   L.il    -`L`i{I|     I.(",|`:Ill   ,

i|iiliiillL.d    I`i`*    |iii`I+.    CtillL`i   [I-\`L'lli,    [IIc``L.    I  r\'ill  IIit`ilf  `    11  1111  I  III`ili.il

tllL`    hllilllillx.`    Ill.(IIItL'({llI.Ill     [11{1':;111..I,llilil     \`:I1-L\`    il     ilH     il|l|lL`il){11lL   i.

i[    IiL'~{`{'I-Imi].   (()   Tlii`   ttL'pfli    llliil    llit'    (t`IIIiliiu    liiilliL``   i`\li`Iiil    i\iit

lli'}|Nlil   tilt   hlx  w.ill(I  illlLITl`iH`x   s|iliL`i.   !`v    `Iilill.`:   !`   im    iiiillLiili\\II

tllilt    {{ililiiill``|   -\l`tl+    Pil}-I    (}f    tllL'    l`I{llitln::'`   \V   I`:illl`1l    L  (`}!`!  rllL   I  iLlil  .

Pl1(`h)`:    NiltiLlllill    P(11.k   +(1.-``lL-t`   I`il```

Summary
Historic  log  buildings  regardless  {)f  \\`.hether  the}'  c`ri`  i)t.
horizontal  ()r vertical construction,  ()r whether the}'  ciri`
•18th  i-entury  lt)g  houses  or earl}'  20th  century  Rustii-

stvle cabins,  cire  unique.  Their conser\'atioii  essenticlll\J'
ce`nters on the  preservation  and  repair of the  li)gs,  cint-i
appropriate repairs  to chinking and  daubing,  wliii`li
like repc)inting of masonry,  is  net-essciry  to ensure that
most log buildings  are  weathertight.  L()g building prc`s-
ervation  may  be  ac`complished  with  ci  variet,\J  ()I.  tec}i-
niques including splicing and  piecing-in,  the use i)i
epoxy,  or a combination of patching and epoxy,  and
often,  selected  replacement.  But,  like any  historii`

(

building,  a  log  strui`ture  is  a  system  that  functions
through  the  maintelltiilce of the  totality of  its  parts.

Thi`  i>xterior of  man\J  o[-  the.  earliest  late  18th  and  19th
centur,v  log  buildings,  alid  particularl}J  those  east of the
Mississippi,  ``i'ere commi)nly covered  at the time of
c()nstructj()n  (]r later witli  s()nle type  I)i cladding,  either
horizontal  or  vertii-al  woocl  siding,  stucco,  ()r s()me-
times  ci  combinatit)n.  If extant,  this  historic cladding,
\`Jhich  may be hidden  under a later,  ni)n-historic artifi-
i-ial  siding such  as aluminum,  vinyl,  or asbestos,
sh(`iild  be  preserved  cind  repaired,  or replaced  if evi-
dence  indicates  that  it  existed,  as  a  signitii-alit
characteT~defining  feature of  the building  (Fig.  25).
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Opportunity knocks on woodL
GBEEN  SOLUTloN T0 WOOD  DESTB0YING 0BGANISMS,

Bora-Care is sprayed directly onto raw

wood, concrete and foundation penetrations

by pest management professionals. Its

patented formula penetrates into the wood,

providing long-term residual protection
against subterranean, Formosa and drywood

termites; wood destroying bectlcs, carpenter

ants and decay fungi.

B8RESIIIELIf
i2/25   yEAR   Li"ItED   wAnRAHTy

Bora-Care is used for new construction primary termite pretreatments, whole house treatments and
remedial treatments.

• Kills and prevents termites and other wood destroying organisms.

• Eliminates wood as a food source and creates a barrier termites cannot build shelter tubes across.

• Prevents tcrmitcs from tubing across concrete.

• Delivers long-term residual bencfit that protects wood for years.
• Has low mammalia.n toxicity - its a.ctive ingredient is a borate mineral salt.
• Emits no VOCs (volatile organic compounds).
• Has minimal risk of chemical run-off.
• Won the Overall Grand Prize, Best of show award from Green Builder® magazine at the 2006

National Green Building Show.
• Qualifies builders for LEED® for Homes points as well as points in many other green building

programs.
• Has more than 12 years of proven product-specific efficacy testing a.nd more than 25 years of

successful field use.
• Is the only boratc-based termiticidc that is EPA-registered as a primary perimeter termite

pretreatment for new construction with its own product-specific fleld efflcacy studies.
• Is HUD-allowed, listed for use by the 2006 International Residential Code and meets the

cnd-cut requirements of building codes and the American Wood Protection Association
UAIrmAI).

Visit www.nisuscorp.com for the complete line of green products. --
100 Nisus Drive . Rockford, TN 37853 a (800) 264-0870 . www.nisuscorp.com

Boi.a-Care ancl_ _Nisus are registered tradeinari¢s Of Nisiis Corporation. Green Builder is -a registered `radem,ark Of iGreen , Builder Media.
©2012 Nisus Corporation



BORA-CARE®
Termiticide, Insecticide and Fungicide Concentrate

For the Prevention and Control of:
• Subterranean Termites . Formosan Termites .  Drywood Termites . Carpenter Ants

•  Listed Wood Destroying Beetles .  Fungi (Rot) . Algae

For use in and around  Residential,  Institutional and Commercial Structures including  Homes, Apartments,
Garages, Museums, Public and Private Institutions, Schools,  Hotels,  Hospitals, Kennels, Stables, Farm
Buildings, Trucks, Trailers, Warehouses and Non-Food Areas of Supermarkets, Restaurants and  Food

Processing plants.

Active Ingredient:
Disodium Octaborate Tetrahydrate (CAS No.12280-03-4)..    40°/o

Other Ingredients

EPA Reg. No. 64405-1
EPA Est. 64405-TN-1rm

1000/o          U.S. Patent Nos. 5,645,828; 7,597,902

Keep Out of Reach of Children
CAUTION

PRECAUTloNARY STATEMENTS
Hazards to Humans & Domestic Animals

WEAR:  Long-sleeved shirt & long pants, socks, shoes and
chemical-resistant gloves (such  as  Barrier Laminate,  Butyl
Rubber,     Nitrile    Rubber,     Neoprene    Rubber,    Polyvinyl
Chloride  (PVC),  Viton  or others  listed  in  category  C  on  an
EPA -chemical-resistance category selection chart).

Environmental Hazards
(For product in containers less than 5 gallons)

This  pesticide  is  toxic  to  fish   and  wildlife.   Do  not  apply
directly to water, to intertidal  areas where  surface water is
present  or  to  intertidal  areas  below  the  mean  high  water
mark.  Do not contaminate water when cleaning equipment
or disposing of equipment washwaters.

(For product in containers 5 gallons or greater)
This  pesticide  is  toxic  to  fish  and  wildlife.   Do  not  apply
directly to water,  to  intertidal  areas ivhere surface water is
present  or  to  intertidal  areas  below  the  mean  high  water
mark.  Do not contaminate water when cleaning  equipment
or disposing  of  equipment  washwaters.  Do  not  discharge
effluent containing thi`s  product into lakes,  streams,  ponds,
estuaries,  oceans  or  other  waters  unless  in  accordance
with  the   requirements  of  a   National   Pollutant  Discharge
Elimination   System   (NPDES)   permit   and   the   permitting
authority has been  notified  in writing  prior to discharge.  Do
not  discharge   effluent  containing   this   product  to   sewer
systems   without   previously   notifying   the   local   sewage
treatment  plant authority.  For guidance  contact your state
water board or regional office of the EPA.

DIRECTloNS FOR USE
lt is a violation of Federal law to use this product in a

manner inconsistent with its labeling.

Notice
Read and understand the entire label before using.   Use

only according to label directions.
Before   buying   or   using   this   product,    read    Wa„anfy
Disclaimer   and   Limitation   of   Remedies   stakemen+s
found  elsewhere  on this  label.    If terms  are  unacceptable,
return    unopened   package   to   seller   for   full   refund   of
purchase  price.   Otherwise,  use  by the buyer or any other
user constitutes acceptance  of the terms  under  Warranty
Disclaimer and Limitation of Remedies.

Use Restrictions
Do   not  use   in   edible   product  areas  of  food   processing
plants or on  countertops and  other surfaces where food  is
prepared.   Do   not   use   in   serving   areas   where   food   is
exposed.  Do  not  contaminate  feed,  water or food.  Do  not
enter or allow others to enter or occupy treated areas  until
spray  has  been  absorbed  into  the  wood.  Treated  areas
must not be occupied during application.

Phytotoxicity
This  product  may  be  phytotoxic  to  plants.  When  treating
around   the   exterior   of   structures,   cover   and    protect
shrubbery  and  plants  that  may  be  potentially  exposed  to
this  product,  when  applied  in  accordance  with  the  label
directions.



Personal Protective Equipment (PPE)
Some    materials   that   are   chemical-resistant   to   this
product are  barrier laminate;  butyl,  nitrile,  neoprene and
natural    rubbers    2     14    mils;     polyethylene;    polyvinyl
chloride;  and  viton  2  14  mils.  If you  want  more  options,
follow   the    instructions   for   category   C   on   an    EPA
chemical-resistance category selection chart.
Applicators,  mixers and  other handlers  must wear long-
sleeved    shirt,    long    pants,    socks,    shoes,    chemical-
resistant gloves and protective eyewear. When  applying
Bora-Care     solutions     in     confined     spaces,     provide
ventilation  or  an  exhaust  system  or  use  of  a  NIOSH-
approved   dust/mist   filtering   respirator   (MSHA/NIOSH
approval     number    prefix    TC-21C)    with     a     prefilter
approved  for  pesticides  (MSHAVNIOSH  approval  prefix
TC-23C),     or    a     canister    approved     for    pesticides
(MSHAVNIOSH   approval   prefix  TC-14G)   or  a   NIOSH-
approved  respirator with  any  N,  R,  P  or  HE  prefilter  is
recommended.

User Safety Requirements
Follow      manufacturer's      instructions      for      cleaning/
maintaining  PPE.  If  no  such  instructions  for  washables
exist, use detergent and hot water. Keep and wash PPE
separately from other laundry.

User Safety Recommendations
Users should:
•      Wash  hands  before  eating,  drinking,  chewing  gum,

using tobacco or using the toilet;
•      Remove    clothing    immediately    if    pesticide,   gets

inside,   then   wash   thoroughly   and   put   on   clean
clothing;

•       Remove    PPE    immediately    after    handling    this

product.    Wash    the    outside    of    gloves`    before
removing.   As  soon   as   possible,   wash   thoroughly
and change into clean clothing.

I.   Mixing Instructions
Bora-Care is a concentrate that must be diluted with clean
water   before   use.   The   use   of   warm   or   hot   water,   if
available, and an impeller-type mixer that can be used with
an electric drill aids the dilution process.
A.    Hand  Sprayers:  Mix  in  a  clean  container and  stir the
solution  until  completely uniform. Always  mix in a  separate
container  then  add  the  solution  to  a  spray  tank.     Mixing
Bora-Care  directly  in  a  spray  tank  can  block  hoses  and
nozzles.
8.    Hand   Volume   Pumping   Systems:   Add   all   of  the
dilution   water  to  tank,   start   recirculator  and   slowly  add
Bora-Care concentrate.  Mix until uniform.

Use  1:1,  2:1  and  3:1   Bora-Care  solutions  within  24  hours
after  mixing;  5:1   solutions  will  remain  stable  for  up  to  30
days.  Do  not  leave  unused  solutioh \under  pressure  or  in
tank  overnight.   Clean   and/or  fluls,h   equipment  and   lines
with water after use.
Bora-Care  solutions can  be  mixed  with  pyrethrins  at 0.30/o
f£:,d:%rapreen®teJOFd?::dea%don::hn:rrat:S{:dpAjnR:::Sito?r68W3j;I

212-64405)    for    mold,    in    accordance    with    the    most
restrictive   of   label   limitations   and   precautions.   Do   not
exceed  label  dosage  rates.  This  product cannot  be  mixed
with   any   product   containing   a   label   prohibition   against
such mixing.

For  tracking   purposes  (to  make   it  easier  to  see  where
Bora:Care   solutions   have   been   applied)   an   appropriate
marker dye or pigment may be added as part of the diluent
to  the  Bora-Care  solution.   Refer  to  the  dye  or  pigment
product  label  for the  recommended  amount  to  add  to  the
Bora-Care  solution.   Bora-Care  concentrate  may  also  be
diluted   with   approved   water-based   water   repellants   or
coatings  at  dilution   ratios  listed   on  the   repellant/coating
label  provided the ratios are greater than  1  part water to  1
part Bora-Care.
Use soap and water to clean up tools.



11. Dilution Rations by Volume
Table A

Target Pests
Mixing RatiosWaterplusBora-Care

Application Notes

Subterranean and
1:1   or2:1

For  remedial  and  preventative  treatments  apply  a  1:1  dilution  ratio  for  all
treatments by spray,  injection,  brush  or roller. The 2:1  dilution  ratio may be

Formosan Termites used  for foaming  or,  for  application  into  inaccessible  wall  voids,  may  be
used  in a misting  machine.

Drywood Termites 1:1,  2:1   or  5:1
For remedial  treatment apply the  1:1  or 2:1  by foam  or by  misting  using  a
misting machine.  Use the 5:1  dilution ratio for prevention.

Anobiid and LyctidPowderpostBeetles
1:1,  2:1   or  5:1

For all  remedial treatments  use a  1:1  dilution  ratio.   Logs  > 4"  require a  1:1
dilution  ratio  for  prevention.  Use  a  2:1  dilution  ratio  for treating  hardwood
floors.  Use the 5:1  dilution  ratio for prevention.

Old House Borers,LonghornBeetlesandAmbrosiaBeetles
1:1   or  5:1

Use the  1 :1  dilution  ratio for remedial and  preventative treatment in wood >
4" thick.   Use the 5:1  dilution  ratio for prevention in wood  less than 4" thick.

Carpenter Ants 1:1,  2:1  or  5:1

Use  the  1:1  dilution  ratio  for  all  remedial +treatments.    Use  the  2:1   dilution
ratio for remedial treatments applied  by`foam or with  a  misting  machine (or
applicator).   Use the 5:1  dilution ratio for prevention.

Fungi (Rot) and Algae 1 :1,  3:1   or  5:1

For remedial  control  use a  1:1  dilution  ratio  on  wood  members 4" thick or
greater.  Use  a  3:1   dilution  ratio  for  wood  less  than  4"  in  thickness.    For
prevention use a 5:1  dilution  ratio.

Materials to Be Mixing Ratios
Application NotesTreated Water plus Bora-Care

Logs, Large Beams,TimberandDimensionalLumber=4"

See target pests in Table A All spray applications for insects and fungi (rot).

Decking,  Fences andPlywood See target pests in Table A Use on wood members 2" or less in thickness.

Logs, Large Beams
See target pests in Table A

Use the 5:1  dilution ratio only for dip treatment for insect
and  Dimensional prevention.  May be used  in conjunction with other fungicides for
Lumber fungi  (rot) control.
Cellulosic Drywall

1 :1,  3`:1   or  5:1

Use the 3:1  dilution  ratio for active remedial treatment of dry rot.
and  Insulation Use the 5:1  dilution ratio for prevention of dry rot.  May be used in

conjunction with other fungicides.

Parts Water
PartBora-Care

% Disodium Octaborate Tetrahydrate
1to1 230/o
2to1 160/o
3to1 1 3 0/o
5to1 90/o

Ill.    General Information
Bora-Care  is  not  intended  for application  to soil;  it  is  not a
soil  termiticide.  Do  not  use  to  directly  treat  soil.  When
active infestations exist, get a professional inspection.
Prior  to  using  this  product,  consult  with  your  state
regulatory  agency  to  see  if  additional  qualifications
are required to apply this product.
Bora-Care  contains  an   inorganic  borate  salt,   soluble   in
water,  with  insecticidal  and  fungicidal  properties  effective

against  wood  destroying  organisms,   including  the  target
pests   listed   below.   This   product   may   be   used   as   a
remedial  treatment  of  infested  wood  and  as  a  long-term
protective    or    preventive    treatment    (before    signs    of
infestations   are   observed)   of  wood   in   existing   or   new
construction.    Bora-Care    solution    is    recommended    for
protection of all  interior and  exterior wood  (including wood-
foam  composite structural  components). Treatment is long
lasting provided the treated material is not exposed to rain,
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Opportunity knocks on wood.
GBEEN SOLUTloN T0 WOOD  DESTB0YING 0BGANISMS.

Bora-Care is sprayed directly onto raw

wood, concrete and foundation penetrations

by pest management professionals. Its

patented formula penetrates into the wood,

providing long-term residual protection
against subterranean, Formosa and drywood

termites; wood destroying beetles, carpenter

ants and decay fungi.

B~GisrfusMi-ELir

Bora-Care is used for new construction primary termite pretreatments, whole house treatments and
remedial treatments.

• Kills and prevents termites and other wood destroying organisms.

• Eliminates wood as a food source and crcatcs a barrier termites cannot build shelter tubes across.

• Prevents tcrmitcs from tubing across concrete.

• Delivers long-term residual benefit that protects wood for years.

• Has low mammalian toxicity - its active ingredient is a borate mineral salt.

• Emits no VOCs (volatile organic compounds).
• Has minimal risk of chemical run-off.
• Won the Overall Grand Prize, Best of Show award from Green Builder® magazine at the 2006

National Green Building Show.
• Qualifies builders for LEED® for Homes points as well as points in many other green building

programs.
• Has more than 12 years of proven product-specific efficacy testing and more than 25 years of.

successful field use.
• Is the only borate-based termiticide that is EPA-registered as a primry perimeter termite

pretreatment for new construction with its own product-specific fleld efflcaey studies.
• Is HUD-allowed, listed for use by the 2006 International Residential Code and meets the

end-cut requirements of building codes and the American Wood Protection Association
UAIun`A;).

Visit www.nisuscorp.com for the complete line of green products.
loo Nisus Drive . Rockford, TN 37853 . (800) 264-0870 a \www.nlsuscorp.com

Bora-Care and Nisus are registered trademarl{s Of Nisus Corporation. Green Builder is a registered trademark of Green Bu[lder Media.
©2012 Nisus



BORA-CARE®
Termiticide, Insecticide and Fungicide Concentrate

For the Prevention and Control of:
• Subterranean Termites . Formosan Termites . Drywood Termites . Carpenter Ants

•  Listed Wood Destroying Beetles .  Fungi (Rot) . Algae

For use in and around  Residential,  Institutional and Commercial Structures including  Homes, Apartments,
Garages, Museums, Public and Private Institutions, Schools,  Hotels,  Hospitals,  Kennels, Stables,  Farm
Buildings, Trucks, Trailers, Warehouses and Non-Food Areas of Supermarkets, Restaurants and  Food

Processing Plants.

Active Ingredient:
Disodium Octaborate Tetrahydrate (CAS No.12280-03-4)..    40°/o

Other Ingredients

EPA Reg. No. 64405-1
EPA Est. 64405-TN-1

60%
ib6%         U.S. Patent Nos. 5,645,828; 7,597,902

Keep Out of Reach of Children
CAUTION

PRECAUTIONARY STATEMENTS
Hazards to Humans & Domestic Animals

WEAR:  Long-sleeved shirt & long pants, socks, shoes and
chemical-resistant gloves  (such  as  Barrier Laminate,  Butyl
Rubber,     Nitrile    Rubber,    Neoprene    Rubber,    Polyvinyl
Chloride  (PVC),  Viton  or others  listed  in  category  C  on  an
EPA -chemical-resistance category selection chart).

Environmental Hazards
(For product in containers less than 5 gallons)

This  pesticide  is  toxic  to  fish  and  wildlife.   Do  not  apply
directly to water, to  intertidal  areas where surface water is
present  or  to  intertidal  areas  below  the  mean  high  water
mark.  Do not contaminate water when cleaning equipment
or disposing of equipment washwaters.

(For product in containers 5 gallons or greater)
This   pesticide   is  toxic  to  fish   and  wildlife.   Do   not  apply
directly to water, to  intertidal  areas where surface water is
present  or  to  intertidal  areas  below  the  mean  high  water
mark.  Do not contaminate'water when cleaning equipment
or  disposing  of equipment washwaters.  Do  not  discharge
effluent containing`thi§  product into  lakes,  streams,  ponds,
estuaries,  oceans  or  other  waters  unless  in  accordance
with  the   requirements  of  a   National   Pollutant  Discharge
Elimination   System   (NPDES)   permit   and   the   permitting
authority has been  notified  in writing prior to discharge.  Do
not  discharge   effluent  containing   this   product  to   sewer
systems   without   previously   notifying   the   local   sewage
treatment  plant authority.  For guidance  contact your state
water board or regional office of the EPA.

DIRECTIONS FOR USE
lt is a violation of Federal law to use this product in a

manner inconsistent with its labeling.

Notice
Read and understand the entire label before using.   Use

only according to label directions.
Before   buying    or   using   this   product,    read    Warranty
Disclaimer   and   Limitation   of   Remedies   statements
found  elsewhere  on  this  label.    If terms  are  unacceptable,
return   unopened   package   to   seller   for   full    refund   of
purchase  price.   Otherwise,  use  by the  buyer or any other
user constitutes  acceptance  of the terms  under  Warranty
Disclaimer and Limitation of Remedies.

Use Restrictions
Do  not  use   in   edible   product  areas  of  food   processing
plants or on  countertops and  other surfaces where food  is
prepared.   Do   not   use   in   serving   areas   where   food   is
exposed.  Do  not contaminate  feed,  water or food.  Do  not
enter or allow others to enter or occupy treated  areas until
spray  has  been  absorbed  into  the  wood.  Treated  areas
must not be occupied during application.

Phytotoxicity
This  product  may  be  phytotoxic  to  plants.  When  treating
around   the   exterior   of   structures,   cover   and    protect
shrubbery  and  plants  that  may  be  potentially  exposed  to
this  product,   when  applied   in  accordance  with  the  label
directions.



Personal Protective Equipment (PPE)
Some    materials   that   are   chemical-resistant   to   this
product are  barrier laminate;  butyl,  nitrile,  neoprene  and
natural    rubbers    2    14    mils;     polyethylene;    polyvinyl
chloride;  and  viton  2  14  mils.  If you  want  more  options,
follow   the   instructions   for   category   C   on    an    EPA
chemical-resistance category selection chart.
Applicators,  mixers and  other handlers  must wear long-
sleeved   shirt,    long    pants,    socks,    shoes,    chemical-
resistant gloves and  protective eyewear. When  applying
Bora-Care     solutions     in     confined     spaces,     provide
ventilation  or  an  exhaust  system  or  use  of  a  NIOSH-
approved   dust/mist   filtering   respirator   (MSHA/NIOSH
approval     number    prefix    TC-21C)    with     a     prefilter
approved  for  pesticides  (MSHA/NIOSH  approval  prefix
TC-23C),     or    a     canister    approved    for    pesticides
(MSHA/NIOSH   approval   prefix  TC-14G)  or  a   NIOSH-
approved  respirator  with  any  N,  R,  P  or  HE  prefilter  is
recommended.

User Safety Requirements
Follow      manufacturer's      instructions      for      cleaning/
maintaining  PPE.  If  no  such  instructions  for  washables
exist, use detergent and hot water.  Keep and wash PPE

y from other aundry.Separate

User Safety Recommendations
Users should:
•      Wash  hands  before  eating,  drinking,  chewing  gum,

using tobacco or using the toilet;
•      Remove    clothing    immediately    if    pesticide    gets

inside,   then   wash   thoroughly   and   put   on   clean
clothing;
Remove     PPE     immediately    after    handling    this
product.    Wash    the    outside    of    gloves    before
removing.   As   soon   as   possible,   wash   thoroughly
and change into clean clothing.

I.   Mixing Instructions
Bora-Care is a concentrate that must be diluted with clean
water   before   use.   The   use   of   warm   or   hot   water,   if
available, and an impeller-type mixer that can be used with
an electric drill aids the dilution process.
A.    Hand  Sprayers:  Mix  in  a  clean  container and  stir the
solution  until  completely uniform. Always  mix in  a separate
container  then  add  the  solution  to  a  spray  tank.     Mixing
Bora-Care  directly  in  a  spray  tank  can  block  hoses  and
nozzles.
8.    Hand   Volume   Pumping   Systems:   Add   all   of  the
dilution   water  to  tank,   start   recirculator  and   slowly  add
Bora-Care concentrate.  Mix until uniform.

Use  1:1,  2:1   and  3:1   Bora-Care  solutions  within  24  hours
after  mixing;  5:1   solutions  will  remain  stable  for  up  to  30
days.  Do  not  leave  unused  solution  under  pressure  or  in
tank  overnight.   Clean   and/or  flush   equipment  and   lines
with water after use.

Bora-Care  solutions can  be  mixed  with  pyrethrins  at 0.3°/o
f£;,d:%rapreen®tewioFdT::dea:don::hn:rrat:S{:dpA[nR:::Sfuo?r68W3j;I

212-64405)    for    mold,    in    accordance    with    the    most
restrictive   of   label   limitations   and   precautions.    Do   not
exceed  label  dosage  rates.  This  product cannot be  mixed
with   any   product   containing   a   label   prohibition   against
such  mixing.

For  tracking   purposes  (to  make   it  easier  to  see  where
Bora-Care   solutions   have   been   applied)   an   appropriate
marker dye or pigment may be added as part of the diluent
to  the   Bora-Care  solution.   Refer  to  the  dye  or  pigment
product  label  for the  recommended  amount to  add  to  the
Bora-Care  solution.   Bora-Care  concentrate  may  also  be
diluted   with   approved   water-based   water   repellants   or
coatings  at  dilution   ratios   listed   on  the   repellant/coating
label  provided the  ratios are greater than  1  part water to  1
part Bora-Care.
Use soap and water to clean up tools.



11.  Dilution Rations by Volume
Table A

Target Pests
Mixing RatiosWaterplusBoralcare

Application Notes

Subterranean and
1:1   or2:1

For  remedial  and  preventative  treatments  apply  a  1:1  dilution  ratio  for  all
treatments by spray,  injection,  brush or roller. The 2:1  dilution  ratio may be

Formosan Termites used  for foaming  or,  for  application  into  inaccessible  wall  voids,  may  be
used  in a misting  machine.

Drywood Termites 1:1,  2:1   or  5:1
For remedial  treatment apply the  1:1  or 2:1  by foam  or by  misting  using  a
misting machine.  Use the 5:1  dilution ratio for prevention.

Anobiid and LyctidPowderpostBeetles
1:1,  2:1   or  5:1

For all  remedial treatments  use a  1:1  dilution  ratio.   Logs > 4" require a  1:1
dilution  ratio  for  prevention.  Use  a  2:1  dilution  ratio  for treating  hardwood
floors.  use the 5:1  dilution  ratio for prevention.

Old  House Borers,LonghornBeetles andAmbrosiaBeetles
1:1   or  5:1

Use the  1 :1  dilution ratio for remedial and  preventative treatment in wood >
4" thick.   Use the 5:1  dilution  ratio for prevention in wood  less than 4" thick.

Carpenter Ants 1 :1,  2:1   or 5:1

Use  the  1:1  dilution  ratio  for  all  remedial  treatments.    Use  the  2:1  dilution
ratio for remedial treatments applied  by foam  or with  a  misting  machine (or
applicator).   Use the 5:1  dilution  ratio for prevention.

Fungi (Rot) and Algae 1:1,  3:1   or  5:1

For remedial  control  use  a  1:1  dilution  ratio  on  wood  members  4"  thick or
greater.  Use  a  3:1   dilution  ratio  for wood  less  than  4"  in  thickness.    For
prevention  use a 5:1  dilution  ratio.

Materials to Be Mixing Ratios
Application NotesTreated Water plus Bora-Care

Logs, Large Beams,TimberandDimensionalLumber=4"

See target pests in Table A All  spray applications for insects and fungi (rot).

Decking,  Fences andPlywood
See target pests in Table A Use on wood members 2" or less in thickness.

Logs, Large Beams
See target pests in Table A

Use the 5:1  dilution ratio only for dip treatment for insect
and  Dimensional prevention.  May be used  in conjunction with other fungicides for
Lumber fungi (rot) contro
Cellulosic Drywall

1 :1,  3:1  or 5:1

Use the 3:1  dilut on ratio for active remedial treatment of dry rot.
and  Insulation Use the 5:1  dilut on ratio for prevention of dry rot.  May be used in

conjunction with other fungicides.

Parts Water
PartBora-Care

% Disodium Octaborate Tetrahydrate
1to1 230/o
2to1 1 6 0/o
3to1 130/o
5to1 90/o

111.    General  Information
Bora-Care  is  not  intended  for application  to  soil;  it is  not a
soil  termiticide.  Do  not  use  to  directly  treat  soil.  When
active infestations exist, get a professional inspection.
Prior  to  using  this  product,  consult  with  your  state
regulatory  agency  to  see  if  additional  qualifications
are required to apply this product.
Bora-Care   contains   an   inorganic  borate  salt,   soluble   in
water,  with  insecticidal  and  fungicidal  properties  effective

against  wood  destroying  organisms,   including  the  target
pests   listed   below.   This   product   may   be   used   as   a
remedial  treatment  of  infested  wood  and  as  a  long-term
protective    or    preventive    treatment    (before    signs    of
infestations   are   observed)   of  wood   in   existing   or   new
construction.    Bora-Care    solution    is    recommended    for
protection of all  interior and  exterior wood  (including wood-
foam  composite structural  components).  Treatment is long
tasting provided the treated material is not exposed to rain,
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a      Bora-Care  solutions  may  be  used  on  all  non-food  contact
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a      occurs.  Do  not  apply  in  food  serving  areas  while  food  is
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0      the   "dried-in"   stage   of   constructi,on,   including   wood   in

0direct contact with foundations, interior and exterior wall sillplates,   wood   studs,   wood   or  cellulosic   sheathing,   floor
0      joists and sub-flooring.

0     Lne:tnru:;upi:esdwahnedr:o: tse°rL{tr:ai:i:nsvybs::rier,::::it::i,d:phpi;
0      Bora-Care  solution  as  an  additional  treatment  to  protect
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a      termiticide-treated  soil  or  have  bypassed  the  bait/monitor

0systems.As   a   remedial   treatment,   Bora-Care   solution   will   both
a      eliminate   and   prevent   infestations   of  Formosan,   native
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Older  wood   boring   beetle   larvae   and   especially   pupae00      (particularly   Old   House   Borers)   already   bresen`t   in  .the

®      wood  at  the  time  of treatment  may  occasionally  emerge

sometime  after  treatment.  This  is  because  they  are  no
longer feeding  on  the  wood.  This  will  not  occur frequently
enough   to   cause   structural   damage   to   any   wooden
member and reinfestation is prevented.

IV. Remedial Wooden Structure Treatment for
the    Control    of    Subterranean,    Formosan,
Drywood and Dampwood Termites, Carpenter
Ants,   Old   House   Borers,   Powderpost   and
Listed Wood Boring Beetles and Fungi (Rot)
A.    Infested wood: Spray and/or inject Bora-Care solution
into  beetle  holes,  termite  and  carpenter  ant  galleries  and
decay  pockets.  Apply  1  coat  of  Bora-Care  solution  to  the
point of surface  saturation  to  all  infested  and  -susceptible
wood,  paying particular attention to infested areas. Apply 2
coats  of  Bora-Care  solution  t'o  those wood  members  with
only  1   or  2  exposed  sides.  For' quicker  control,  apply  an
additional    coat    to    heavily    infested    areas.    Allow   first
application  to  dry  by waiting  at  least  20  minutes  between
applications.   For  specific  pests  to  be  controlled  refer  to
Table A for applicable mixing  instructions.

In  cases  where  the  infestation  is  not  accessible  from  the
surface,  drill  small  holes  into  the  wood  to  gain  access  to
the   infested   area.   Inject  enough   solution   to   completely
flood   galleries   or  voids.   Adjacent   intact   wood   may   be
treated  by pressure injecting  Bora-Care solution  into holes
drilled  into the wood  at 8-to  10-inch  intervals.  Inject at 40
psi for 4 to 6 seconds per hole.
For treating  infested wall voids,  refer to Sections  lv.E. and
F.

8.    Basements   and   crawl   spaces:   Apply   1    coat   of
diluted     Bora-Care    solution    to    the    point    of    surface
saturation  to  all  accessible  surfaces  including  sill  plates,
piers, girders, subfloors, floor joists and any wood exposed
to vertical access above ground. On wood where access is
limited to  1  or 2 sides of wood  members,  such  as sills and
plates  on  foundation  walls,   apply  2  coats  of  Bora-Care
solution. Allow first application to dry by waiting  at least 20
minutes  between  applications.  One  gallon  of  solution  will
treat  200  square  feet  of  floor  area  (sub floor,  floor joists,
header and sill  plates) or 50 linear feet of 8 foot high walls.

C.    Buildings    on    concrete    slabs:    Apply    Bora-Care
solution   into  wall   voids   by  foaming   or  Apply   Bora-Care
solution  into  wall  voids  by  foaming  (See  Section  IV.F.)  or
misting.  Locate each stud and drill a small  hole through the
wall   covering   to  gain   access  to  the   infested   area.   Drill
holes every  18-24 inches adjacent to the side of each  stud
and inject at least 1/3 fluid ounce of Bora-Care solution per
hole.  Drill  at  least  one  hole  per  stud  bay  near the  floor to
treat the  base  plate in  each  void.  Treat entire wall  area as
opposed   to   single   stud   bays  to   completely   include  the
infested  area  within  the  treatment  zone.  Cover  at  least  6
inches   of   concrete   slab    surface    area    out   from    the
penetration site.
D.    Wood    flooring:    Treat    by    spray,    brush    or    roller
application.  Prior to  application,  remove  any existing  finish
by   complete   coarse   sanding   or   stripping.   Apply   a   2:1
Bora-Care  solution  at  a  rate  of  approximately  1   gallon  of



®
®
a      solution  per 500  square  feet of floor surface.  For treating

0      #faeysta:je°n ;e°qfu:ruebdt:rr£::Fnng °ra:°[ema°s:a nT te::|tres 'b3£°eaet:

a       applications.  Allow  floor  to  completely  dry  (typically  48  to
72  hours).  Moisture  content  must  be  16°/o  or  less  before
applying  final  finish.  Bora-Care  solution  applications  may

a       raise the grain of the wood and an additional  lightsanding

0      B:rya_8: ren:::ust?oanryisbceof:r:at?bi:'ytTt3 :o:te#oofiin:Soh:tj nTghs:

0       9Ivyays  test  a  Small  Section  of  treated  floor  with  the  new
finish  and  check for  appropriate  adhesion  prior to  coating
the entire floor.0

3   ::o:t:s: o#;,:t:T':;rt:s::#::r:rt:::::e::;,e:#e:c],:,aanftir::7e;
®      ::::C:otaot.dry prior to finaHight sanding and application of

®      E.   Inaccessible   wall   voids,   wan   studs   and   wood

g    ::eoom:::d:ssd:;ofirg::#b:y:i;:smi::d:a`fo:::::i:,I,:::#t:ot:#s:ss:I:i
®      baseboard  areas.  Space  holes  no  more  than  24"  apart

along  each  member to be treated and at least  1  hole must
®      be   drilled   between   each   wall   stud   when   treating   base

®      tp:atthees.p:i:: :fusfflLci:::asTt°u::{jo°:.Solution to cover all areas

®       Note:  Existing  insulation  may  interfere  with  distribution  of

®     :::u|:t::an-8::jengs:|ujjr?onr. t;ftrneea::Sesnat?I  move  or  displace

a      F.    Foam  application:  Apply  Bora-Care  solution  to  bare

a      wood surfaces and void areas as a foam by mixing 2 parts

0     :fai:: ::tnhg 1 apgae:tB:::-8aa,I:n(2;: )maj::dads%j,nuijo3nt.°F8o::ncweji

o    ::tk.e baaprperowx::3:eAyp;,;of::t:er:t:r.nr::6i:ru:ds:t,:i:.:ntd. svo.:5
a      spaces  at  a   1:20  to   1:30  foam  ratio  (1   gallon  of  mixed

0     i:I,rot|°sn :fpfaonadme): WAtphp{;a:i:3gahgef:tat: Ptro°dfT,rev:Pdt°a:8

0      contact all wood surfaces in the void space'.

®     :;,utF:naTn{:stuh,:tj,:=jsfepdp,:r:¥ i:j:dc,t:nrg bay i,;tw83::_s€:::
®      surface  spraying   at_  a   rate  of  1   gallon   per  300  to  400

®     :%::::efde::pPc:[Fy-.:Si;jesd°!]:t::TatTo:yp::Sd°ucbt:  i:Xepdrot;tcht
a      insulation from  infest?tion,  pre-mix the appropriate amount

o     3:,o:ot;a;:sat:i,a:i:,:t{::t :,,:I afcoh::i:ga E.a5t.e]r.,3:;o g;rLngjg::
retention.

®     gy°at::r:t:in:n:yp::tr::ef:aTo]'ynsst#:ti°e| ' hsauvceh  :,Sospe°d'y'::,i
a      structures  that  do  not  allow  significant  penetration  from

0     :nusiiact:o:?P!!Catj°n. Inject and surface spray these types of

a      H.    For   remedial   treatments:   Apply   a   supplemental

0    :r:atth:::{e°r:oP:rfa::aawrFs;::uetj::dt°b::::r:i:i:|°ncdka3:::i:5
0      prevent  shelter tubing  by  subterranean  termites.  Apply  a

a      1:1  Bora-Care solution atthe rateof 1  gallon to400square

feet of surface  area.  In  crawlspaces,  apply solution  2 feet
(24  inches) up from the ground  on  interior wall  surfaces.  In
unfinished  basements with  bare  concrete  slabs,  apply the
1 :1  Bora-Care solution 2 feet up from the concrete slab on
interior foundation  walls.  In  -addition  to the wall  treatment,
extend  application  up  to  6  inches  away  from  foundation
walls onto the horizontal surface of the bare concrete slab.
Treat  bath  trap  areas  in  concrete  slab  construction,  after
obtaining access to the area,  by evenly applying  8 ounces
of the  1:1   Bora-Care  solution  into  the  traps  out  at  least  1
foot  (12  inches)  in  all  directions from  the  edge  of the  trap
area.  Treat other termite  access areas  (such  as  plumbing
penetrations,    expansion   joints   and   abutting   slabs)   by
applying  the   1:1   Bora-Care  solution  into  the  penetration,
out  at  least  1   foot  in  all  directions  from  the  edge  of  the
penetration    area.    Also    treat    protruding     utilities    and
adjacent wood to a height of 2 feet.

V.  Preventative  Treatment of Wooden  Struc-
tures for Formosan, Drywood and Dampwood
Termites,  Carpenter Ants, Old  House Borers,
Powderpost and other Wood  Boring  Beetles,
and Fungi (Rot)
Note:   Bora-Care is not intended for application to soil.

Bora-Care   solution   provides   only   limited   and   temporary
protection of wood  in  contact with the ground  (see specific
instructions) and  is not a  substitute for products registered
for  protection  of  wood  in  contact  with  the  ground.  Bora-
Care  solution  may  be  applied  as  a  treatment  to  protect
wood  from  Formosan,  drywood  and  dampwood  termites,
carpenter  ants,  old  house  borers,  powderpost  and  listed
wood boring beetles and wood decay fungi.

Apply  when  access  to  wooden  structural  components  is
optimized  such  as  at the  "dried-in"  stage  when  sheathing
and    roofing    are    in    place,    yet    before    installation    of
insulation,      wiring,      plumbing     and      other     mechanical
components.
For  framed  wood   surfaces  above  ground,   apply  to  the
point   of  surface   saturation   1   coat   of  a   1:1   Bora-Care
solution  for subterranean  termites  and  Formosan  termites
as   described   in   Section   Vl.   For  treatment   of   new   log
structures  see  Section   lx.   Treat  remainder  of  structural
wood     with     a     5:1      Bora-Care     solution.     Concentrate
application   in   areas  susceptible  to  attack,   to  include   all
sills,  plates,  floor joists,  piers,  girders  and  subfloors.  Treat
structural   wood   in   all   plumbing,   electrical   and   ductwork
areas  where  they  penetrate  walls  and/or  floors.  Treat  all
structural   wood   base   plates   and   studs   on   interior  and
exterior   walls,    especially   those    surrounding    any    high
moisture  areas  such  as  bathrooms,  kitchens  and  laundry
rooms.   For   buildings   built   on   concrete   slabs,   treat   all
structural   wood   in   contact   with   the   concrete   slab,   all
interior and  exterior wall  studs and wall sheathing  material.
In  attics,  treat  all  structural  wood   includjng  ceiling  joists,
trusses,   top   plates,   rafters   and   roof  decking.   Treat   all
structural  wood  sill  plates  and  structural  wood  contacting
garages and porches.
In areas where access is  limited to  1  or 2  sides of a wood
member,   including   exterior   wall   base   plates   and   any



®
®
®      married  studs,  apply  2  coats  of Bora-Care  solution  to  the

®     :txpe°assetd26umrf[::::; £:°twwe::Sta:B,E!j:t::i::. to dry by waiting

®      Treat   all   exterior  wood   including   siding,   facias,   soffits,

®      eaves, roofing, porches, decks and railings.
Vl. Preventative    Treatments    and    Pretreat-
ments    for   Subterranean    Termites    (Crawl®

®    Space, Basementand slab)
®      Note: This treatment serves as a primary treatment forthe

®     :3:i}:i :iths:bit:Trr3:::_nc:::ms:Fust:o=.his  Product  must  be

®       ln   new   construction   applications   for   the   prevention   of

®     ;uobot:r:aeneedaend tfeorrmtjiees'b:tsrj:Ctbuur[:+ jrg°°s:rj:t::efinaesdf::n3nj`¥

®      the   "dried-in"   stage   of   construction,   including   wood   in

®     :i;:::,C°;:aocdt wsjtt:dfs°,u nwdoaotL°n:; i::;,rj::s:: ds:::tri::gYa| oS:'[
®      joists and sub-flooring.

3    ;;tE#i::d:e::ns:ucc!:se:nst:::f:r::f::al::rf¥:::g,r;: oc::!c:a:t:::n.ns:sw`,i:
®     tsr:::Tde n;jsjj:  i:a rrr::: i r::t t:rj::stuorefrfauT jTrgea]tnms::tctjj:n ;tjfi

intact.

In  areas where access  is limited to  1  or 2  sides of a wood
member,    including   exterior   wall    base   plates   and    any

®      married  studs,  apply  2  coats  of Bora-Care  solution  to  the

®     :txpe°assetd26umrfj::::; a:°twwe::Sta:B,E![act::i::. ts° dry by Waiting

®     A.  Buildings on crawl spaces and Basements: Apply 1

®     :::ntter°rfu ptaed tj:ndBt°orati:a5:ints%'fu::#a:: s:tu r2aifj%:ti:i::

®      structural  wood  surfaces  in  crawl  spaces  and  basements,

®     :°uj#::ur:e aas" ;:I,i' a%'a::rsjctflu°r:I J£:S:%'  :iepr:;eg:rdt:rsdj:encdt

®      vertical  access  from  the  soil.  To  prevent  termite  shelter

®    ::bcer:£,nspc:::I:3:::erea::' b::8[ywaa|,:1 jn8°ara2-_9oaorte bsa°|:t':;

:    ;:f°o: :b:a:io:nr°::r:#dns[:n;i:I:rruf:e:|osfu:rf:a::a::Sa:sip:P;: ::rt:r::t:uarie[
®     #:fe at:j:ycepn:nt:tr:i:msbj:#6oer,se,c{:jct:,e;oFrdouvj:d:nf  g[¥::st

e      vertical   access  fro`m, the  soil.   Treat  all   structural   wood,

®     #r:jnsgtruwc:|'ras,tuwdoso: nf:a:jj'|S6  :: jf+nhs::ida-t:Tyt abdaj.:::netn{:
®      the   exterior  foundation   walls.   Spray   the   concrete   slab

®    ;:erfvaecnet :ermLrt:msuhme,t°efr2tuubpe:°o: gaasx:::Tt °wfaii:::i::i ::

8    :n:;i°:ua#::or;utt::h:erat%'?°hnceckrre:t:e: n:d::;E°g:ai:a:I I :Ae##:::f:r°:t
o     feet of concrete foundation wall area.

o    :i:esstru.:tut:I.:a:de#:rrse :cue.ehssa:s :iiT:teg,::e: oarn3
o     headers    on    foundation    walls,    married    studs    or

wrapped    sheathing,    apply    2    coats    of   Bora-Care

solution.  Allow  first  application  to  dry  by  waiting  at  least
20  minutes  between  applications.  If  accessible,  treat  the
exterior  of  structural   wood   sill   areas   around   the   entire
perimeter of the  structure with  a 2-foot-wide band  of a  1 :1
Bora-Care    solution    beginning    with    the    sill    area    and
extending    upwards    onto    the    sheathing    material.    On
multiple story structures, treat only the first story above the
masonry  foundation   level.   Coated   or   painted   structural
wood   may   be   treated   by   pressure   injecting   Bora-Care
solution  into  holes  drilled   into  the  wood  at  8-to   10-inch
intervals.  Inj.ect at 40 psi for 4 to 6 seconds per hole.

8.  Buildings  on  concrete  slabs:  Apply  1   coat  of  a  1:1
Bora-Care  solution to all wood,  metal  and/or non-cellulosic
base plates and the bottom 2 feet of all wood,  metal and/or
non-cellulosic   studs   on   all   exterior   and   interior  walls   in
contact with the concrete slab. Treat at the rate of 1  gallon
of solution to 200  linear feet of stud walls. Treat all wood in
plumbing   walls,   bath   traps   and   any   wood   adjacent   to
plumbing,    electrical    conduit   and    duct    penetrations   to
provide    a    minimum    2-foot-wide    barrier    of    treatment
between the bottom of the penetration site and the balance
of the structure. In areas where access is limited to 1  or
2 sides of a structural wood member, such as si]Is and
plates on  foundation walls,  married  studs or wrapped
sheathing,  apply 2  coats  of Bora-Care  solution  to the
exposed surfaces. Allow first application to dry by waiting
at  least  20  minutes  between  applications.  When  spraying
base  plates,  also  treat the  concrete  slab  a  minimum  of 2
inches to a maximum of 8 inches out from plates. Treat the
concrete  slab  where  any visible  cracks  may  be  occurring,
extending treatment 8 to  12  inches out on each side of the
concrete   slab    crack.    Treat   all    penetrations    (such    as
plumbing, expansion joints and abutting concrete slabs) by
spraying   the    1:1    Bora-Care   solution    2   feet   high    and
extending application to cover at least 6 inches of concrete
slab  out  from  penetration  site.  Concrete,  cinder  block  or
non-cellulosic  exterior  walls   must   be  treated   with   a   1:1
Bora-Care   solution   2   feet   on   the   interior   side   of   wall
surface  up from the concrete slab.  This treatment must be
applied    as    a   continuous   2-foot   barrier   to   all    interior
surfaces of all exterior walls. Treat at the rate of 1  gallon of
a   1:1   Bora-Care  solution  to  400  square  feet  of  surface
area.  Do  not  use  for  new  construction  treatments  if  the
total linear footage of the cellulosic base plates is less than
600/o  of  the  total  linear  footage  of  all  base  plates  in  the
structure   to   include   exterior   and   interior   walls.   In   new
construction   with   60%   or   more   lineal   footage   of   base
plates,  but without continuous wood on every exterior wall,
the   Bora-Care   treatment   must   be   installed   to   all   other
exterior structural  construction  materials,  including  brick or
block, to a  height of 2 feet and  extended  out onto the slab
a minimum of 2 to a maximum of 8 inches.

C.  Foam    insulation:    Treat   with    low-pressure   surface
spraying   or   injecting   a    1:1    Bora-Care   solution   to   the
infested  area  at  the  rate  of  one  1  gallon  per  300  to  400
square feet.
Note:   Some  types  of  foam   insulation,  such  as  polyiso-
cyanurate   and   extruded   polystyrene,   have   closed   cell
structures  that  do   not  allow  significant  penetration  from
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®
®
a       surface application. Inject and surface spray these types of

insulation.

Vll.  Preventative Treatment for Drywood Ter-
mites and Powderpost Beetles

a       Apply  1   coat  of  a  5:1  -Bora-Care  solution  to  the  point  of

0     3:urfsah:ess::;r:tj°: i::. a';pS,tyruft::aa'tsw:f°dBosruaT8::: ::,i:tio:
to those surfaces where access is limited to 1  or 2 sides of
structural  wood  members.  Allow first  application  to  dry  by
waiting at least 20 minutes between applications.

0     Vlll. Treatment   of   Exterior   Wood   Surfaces
0     Less Than Two Inches Thick such as Decks,
0Sheds and FencesApply  only  to  bare  wood  or  to  wood  surfaces  where  an
®       intactwater repellent or finish is not present.  Remove paint

0      ::I :tT:Snh t%rj::et°p:jpnT' i::t[::rfaAc%P'¥at]u r::i:tn °{o B:,ia-wcoaor:

a       surfaces.  Apply  2  coats  of  Bora-Care  solution  to  heavily
infested   areas  and  to  those  surfaces  where   access  is
limited   to   1    or   2   sides   of  wood   members.   Allow   first

0       application  to  dry  by  waiting  at  least 20  minutes  between
applications.  Do  not apply  in  rain  or snow.  Do  not expose
treated  exterior wood  surfaces to  rain  or snow for at  least

8     ::°rth:C:t::dxi:r::ortn[t:aeac:t=jtn: #:g:r':u#n:::arw:e::I::::er::S:p:::,::tex: '
a       A.  Finishing   and   Maintaining   Treated   Surfaces:   For

0      L°enegner trpeeaT::maw|tche' Beoxrtae.r6°arrew°s°oiut;ounrfaii,i  ::atujrheav:

a       topcoating  with  a  water-resistant  finish  such  as  paint  or

o      ter:taetrL°:nst:a,jtn ;sAjpmp%ihaentfitn:S:, ,:rwt°BPocr°a:::iteh.jt:e6at::e*:o°df

0       to  Completely  dry  (at  least 48  hours)  before  applying  any

o     #3iet:t:V:ni::Ct°oa:.ecu°saetd aa :din::escekc;:°rnc:Ltpr:t##tywp°rpodr
0       to complete application.

0    :X:a:rse,a#:nngts °afndL°Egxt:rtjrourc#:eosd I:mmbbeerrs:
a     TwoorMorelnchesThick

3     ;:aL::vo:n:Tpea::n::¥,e:nni::ropr:,t::reffi?n:sp:p:,:s:t:;;tw:;:::re:tt:
0      tar:::::T:tecJe:jnrt :nrtecr:°orkjnugnfi;T,jssh;i:h sau::r:ensg  tdheatter::¥:

0       Apply  a   1:1   Bora-Care  solution  to  the   point  of  surface

o     3act:;::joonf :oora:[6nat:er]::,:Tj:netxot:::re:::,dn:Tcrfhaecs:s;ot::i:
a       and sill logs. Waitat least 1  hour before reapplication.

o     fecqt:Fr:inn:n|geJi||o:e:::tds u:::e:::urya, Lo..Tes:tzeT:nuiTauc:
a       porosity  and   number  of  sides  accessible  for  treatment.

o     g::::ctaorea::,'ict:.tionne:hdaeE ::rtrtehaet vma'rT:T::iz:T?::: ::
a       beams.  Typically,  2  coats of solution  are  required  to treat

a      |:rugnedr I:hgasn` %':, °± g.r2:.tetJj:jtdj:tmFet::ta?d I::tranbgeuf:arre'°rge:

a       application.  Do  not  apply  in  rain  or  snow.  Do  not  expose

treated  exterior wood  surfaces to  rain  or snow for at least
48 hours after treatment.  If inclement weather is expected,
protect exterior treated surfaces with a plastic tarp.
A.  Finishing   and   Maintaining   Treated   Surfaces:   For
long-term   protection,   exterior  wood   surfaces   that   have
been    treated    with    Bora-Care    solution    will    require    a
topcoating  with  a  water-resistant  finish,   paint  or  exterior
stain.   Apply   the   finish   or   topcoat   within   6   weeks   of
treatment.  It is  important to  allow  Bora-Care-treated  wood
to  completely  dry  (at  least 48  hours)  before  applying  any
protective  topcoat.  Coat  a  small  section  of  treated  wood
with  the  finish  to  be  used  and  check for compatibility  prior
to complete application.

X.  Dip Treating Logs and Lumber
Prepare   a   5:1   Bora-Care   dip  treating   solution.   This  will
result  in  a  stable  solution  containing  9°/o  active  ingredient.
Sticker  bundled  wood  to  ensure  the  solution   covers  all
wood   surfaces.   Submerge   logs   and/or   lumber   in   the
solution  for at  least  1  minute  or until  all  entrapped  air  has
escaped.  Protect  treated  wood  from  rain  or  snow  for  at
least 24 hours after treatment.

XI.   Treatment  of Wood  ln  Contact  With  the
Ground
A Bora-Care solution treatment to wood  in contact with the
ground   or   soil   has   a   limited   lifespan   and   will   require
periodic  reapplication.   Protection   may   be   extended  with
the  use  of  a  40°/o  disodium   octaborate  tetrahydrate  (or
borate) gel  product.

Xll.   Prevention    and    Remedial    Control    of
Algae for Cellulosic Building Components
Apply  Bora-Care  solution  for the  prevention  and  remedial
control  of algae to  cellulosic building  components  (drywall,
insulation)  in  new construction  and  existing  structures  and
where an  intact water repellant barrier such as paint,  stain
or  sealer  is  not  present.  Apply  Bora-Care  solution  at  the
rate  of  1  gallon  of solution  per 400  square  feet of surface
area.  Apply  only to  the  back  paper side  of drywall  and  to
cellulose   insulation.   In   areas   where   drywall   has   been
installed    and    insulation    is    enclosed,    apply    Bora-Care
solution  using  a  misting  machine  (or  applicator)  applying
sufficient solution  to  cover surfaces  at the  rate  of  1  gallon
per 400  square feet.  Refer to Tables A  and  8 for mixing
ratios for preventative and remedial algae treatments.

The   Bora-Care  solution   can   also   be  applied  to  exterior
stone  and  concrete walkways and  walls for the  prevention
and   control    of   algae   growth.   Apply   a   5:1    Bora-Care
solution  at the  rate  of  1  gallon  of solution  per 400  square
feet of walkway or wall surface area.  Do not spray abutting
grass or plantings.

XllI.  General Pest Control Applications
The  application   of  Bora-Care  solution  to  the  surface  of
wood  in  new  construction  or to  wood  surfaces  inside wall
void   areas   in   existing   structures   helps   to   prevent   the
establishment  of  cockroach,  ant  (except  Fire,   Harvester
and    Pharaoh    ants),    silverfish,    earwig,    boxelder    bug,
millipede   and    cricket   infestations   that   come   in    direct
contact   with    these   treated    areas.   Apply    1    gallon    of
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a       Bora-Care solution  per 400 square feet of surface area  or

8    iep:i[.C:jl:T:::::r: Ta::a[Bwwoh:: :Pr::I:grv::i;esurface
a      Bora-Care   is   a   wood   preservative   for   protection   and

o     tar:3tT::tdo:ews:roodyj:gajj:Ste:trso¥nnc,ruo:,jn:h ,:%t::,s;utnegrjmtjrt:t:

0      and  carpenter ants.  Treatment  is  permanent  provided  the
treated  material  is not exposed to  rain,  moisture or ground
contact.
A.  General   Information:   Bora-Care   is   a   concentrated

0      #:teutrr:t?ofns°o?[uw:obd?r:::a%t,hesasdd:.:jvme:i:[uartefacc:'ittaet:t.ritpjj8

0      designed   for  preventative   and/or  remedial   treatment   of

o      #:t3daj: £:tohd ::¥n€Tndseecxt:s[jnnc:u3::ug:tures  against  fungi

?       subterranDef:::omo:ecTSoe:rE#+:g?s#(:£3roieers::per:sr,otermes,

9                Dp%w°d°e=pTo=:m#gee£]:sK?[°ytcet:3aees,' #oC:tsrjjtcehrj%}
0                                     Anobiid Beetles (Anob/./.dae)

o          Old H°use Bc°arrepr:htLe°rnAgnht:r]cBaeme:I::o(f::}ambyc/.bee)

a      a.  Surface  Preparation:  Apply  only  to  bare  wood  or  to
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a      water repellents  before application the  Bora-Care solution.
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0 unfinished  surfaces  that  are  to  be  treated  and  that  have
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a      C. Application Instructions: Do not apply in rain or snow.
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a         To   all   wood   surfaces   apply   to   the   point   of  surface
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a          Care solution for insect and  fungi  (rot)  prevention.  Apply
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a          sides  of wood  members.  AIlow first application  to  dry  by
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a         Apply  to  the  point  of  runoff  by  spray  or  brush   a   1:1
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a         of   Bora-Care   solution   to   treat   various   sized   logs   or

®          beams.  Typically,  2  coats  of solution  will  be  required  to

treat    round    logs    10"    or    greater    in    diameter    and
rectangular logs larger than  6" x  12".  Wait at least  1  hour
between  applications.  Also  apply  2  coats  of  Bora-Care
solution   to   log   ends,   notches,   corners   and   sill   logs.
Actual  number of coats  necessary to  meet the  minimum
requirements will depend  upon actual wood size, surface
porosity and number of sides accessible for treatment.
3. Dip Treating  Logs and  Lumber:  Prepare a 5:1  Bora-
Care  dip  treating   solution.     This  will   result  in   a   stable
solution  containing  90/o  active  ingredient.  Sticker bundled
wood  to  ensure  the  solution  covers  all  wood  surfaces.
Submerge  logs  and/or lumber  in  the  solution  for at  least
1  minute or until all entrapped air has escaped.

D.  Finishing    and    Maintaining    Exterior-Treated    Sur-
faces:   For  long-term   protection,  exterior  wood  surfaces
that  have  been  treated  with  Bora-Care  solution  require  a
topcoating  with  a  water-resistant  finish  such  as  paint  or
exterior stain. Apply the finish  or topcoat within  6 weeks of
treatment.  It is  important to allow  Bora-Care-treated  wood
to  completely  dry  (at  least 48  hours)  before  applying  any
protective  topcoat.  Coat  a  small  section  of treated  wood
with  the  finish  to  be  used  and  check for compatibility  prior
to  complete  application.   Interior  surfaces  do  not  require
topcoating except in situations invoMng  repeated moisture
contact   or   high   humidity   (shower   stalls,   bath   houses,
saunas, etc.).
E.  Retention  Rates:  One gallon of Bora-Care concentrate
(2  gallons  of  Bora-Care  solution  as  applied)  will  treat  800
board  feet  of wood  to  a  minimum  retention  level  of 0.084
pounds  per  cubic  foot  boric  acid  equivalent  (BAE).  Since
the active ingredient penetrates throughout the wood being
treated,    calculate    the    amount    of    Bora-Care    solution
needed  on  the volume  of wood  being  treated,  not just the
surface  area.  Use  the  following  formulas  to  calculate  the
required amount of Bora-Care solution:

For Dimensional Lumber
(2 x 4, 2 x 6, 2 x 12, etc.)

Material thickness (inches) x material width (inches)
x material  length  (feet) divided by  12 =  Board  Feet

For Log Homes
Log  height (inches) x log thickness (inches)

x perimeter (feet)
x number of courses divided by 12 = Board Feet

(For round logs use the average diameter for both height
and thickness measurements)

For Siding and Paneling
One    gallon    of    Bora-Care    concentrate    (2    gallons    of
solution)  will  treat  800  sq.  ft.  of  1"  thick wood  by  spraying
only one  side.  If siding  or paneling  is  1/2" thick,1  gallon  of
Bora-Care   concentrate   (2   gallons  solution)  treats   1,600
sq. ft.

Bora-Care Specimen Label . page 8



XV.   Application Rates
Table A -Dimensional Lumber

Lumber Size
1  Gallon of Diluted Minimum Amount of

Bora€are Diluted Bora-Care
(Inches) Will Treat Up To To Treat 1000 Lineal Feet

1x4 1,200 Lineal  Feet 0.8 Gal.
1x12 400 2.6

2x4 600 1.6

2x6 400 2.6
2x8 308 3.2
2x10 240 4.2
2x12 200 5.0
4x4 300 3.4
4x6 200 5.0
4x8 150 6.8
4x12 100 10.0

6x6 133 7.6
6x8 100 10.0

6x10 80 12.6

6x12 68 15.0

Table 8 - Panels, Siding and plywood
(1:1  or2:1   mix ing  ratio)

Thickness
1  Gallon of Diluted Minimum Amount of

Boracare Diluted Bora-Care
(Inches) Will Treat Up To To Treat 1000 Square Feet

1/4 1,600 sq. ft. 0.6 Gal.
3/8 1,067 1.0

1/2 800 1.2

3/4 533 1.8

1 400 2.6

Table C -Round Logs
(only the  1:1   mixing  ratio)

Diameter
1  Gallon of Diluted Minimum Amount of

Bora{are Diluted Bora-Care
(Inches) Will Treat Up To To Treat 1000 Lineal Feet

6 167 Lineal  Feet 6.0 Gal.
8 96 10.4
10 61 16.4

12 43 23.4

Note:   The numbers listed above are based on an
application rate of one gallon of Bora-Care solution to 400
board feet of wood.

XV].   Bora-Care Solution to  Control Annosus
Ftoof   D-isease    (Heterobasidion    annonsum
(Fr.)  Bref.)  to  Treat  the  Top  of  Freshly  Cut
Stumps
Dilute  Bora-Care  to  a  5°/o  solution  by thoroughly  mixing  1
gallon   of   Bora-Care   with   9   gallons   of  water.   Using   a
mechanical   harvester,    backpack   sprayer   or   hand-held
sprayer,   apply   solution   to   the   point   of  wetness   to   the
surfaces of freshly cut stumps immediately after or within 3
days of felling.  One  gallon  of solution  will treat 200 square
feet  of  stump  surface  area  (approximately  200  to  1,000
stumps,  depending  on  stump  size).   Marker  dye  may  be
added to the solution as a visual aid.

Storage and Disposal
(For product packaged  in rigid,  nonrefillable
containers less than or equal to 5 gallons)

Do not contaminate water, food or feed by storage or
disposal.

Pesticide   Storage:   Store   in   original   container   in   a
preferably locked  storage  area  inaccessible to children
and  pets.  Do  not freeze.  Pesticide  Disposal:  Wastes
resulting from the  use of this  product may  be disposed
of  on  site  or  at  an  approved  waste  disposal  facility.
Container   Management:   Nonrefillable   container;   do
not    reuse    or    refill    this    container.    Triple    rinse    (or
equivalent)   container   promptly  after  emptying.   Triple
rinse   as  follows:   Empty  the   remaining   contents   into
application  equipment  or  a  mix  tank  and  drain  for  10
seconds after the flow  begins to drip.  Fill  the container
-/4  full  with  water  and   recap.   Shake  for  10  seconds.

Pour rinsate into application equipment or a mix tank or
store   rinsate  for  later  use   or  disposal.   Drain   for   10
seconds   after   the   flow   begins   to   drip.   Repeat   this
procedure  two  more  times,  then  offer  for  recycling,  if
available;  or  reconditioning,  if appropriate;  or  puncture
and dispose of in a sanitary landfill; or by incineration.

Storage and Disposal
(For product packaged  in  rigid,  nonrefillable

containers greater than 5 gallons)
Do not contaminate water, food or feed by storage or

disposal-
Pesticide   Storage:   Store   in   a   cool,   dry  (preferably
locked) storage area  inaccessible to children  and  pets.
Do  not  freeze.  Pesticide  Disposal:  Wastes  resulting
from the use of this product may be disposed of on site
or  at  an  approved  waste  disposal  facility.  Container
Management:  Nonrefillable  container;  do  not  reuse  or
refill     this     container.     Triple     rinse     (or     equivalent)
container   promptly   after   emptying.    Triple    rinse   as
follows:  Empty  the  remaining  contents  into  application
equipment  or  a  mix  tank.  Fill  the  container  %  full  with
water.  Replace  and  tighten  closures.  Tip  container  on
its side  and  roll  it back and forth,  ensuring  at least one
complete  revolution,  for  30  seconds.  Stand  container
on  its  end  and tip  it back and  forth  several times.  Turn
the container over onto its other end and tip it back and
forth  several  times.  Empty  the  rinsate  into  application
equipment or a mix tank or store rinsate for later use or
disposal.  Repeat this  procedure  two  more  times,  then
offer   for   recycling,   if   available;   or   reconditioning,   if
appropriate;  or  puncture  and  dispose  of  in  a  sanitary
landfill;  or by incineration.



Storage and Disposal
(For product packaged in rigid,  refillable containers)

Do not contaminate water, food or feed by storage or
disposal.

Pesticide   Storage:   Store   in   original   container   in   a
preferably locked  storage  area  inaccessible to children
and  pets.  Do  not freeze.  Pesticide  Disposal:  Wastes
resulting from the  use of this  product may be disposed
of  on  site  or  at  an  approved  waste  disposal  facility.
Container Management:  Refillable container;  refill this
container   only   with    Bora-Care.    Do    not   reuse   this
container for any other purpose. Cleaning the container
before    refilling    is    the    responsibility    of   the    refiller;
cleaning  before final  disposal  is the responsibility of the
person    disposing    of   the    container.    To    clean    the
container  before   final   disposal,   empty  the   remaining
contents from  this  container into  application  equipment
or mix tank.  Fill the container about 10°/o full with water,
then   vigorously  agitate   or  recirculate  water  with   the
pump    for   2    minutes.    Pour   or   pump    rinsate    into
application   equipment   or   rinsate   collection    system.
Repeat this  rinsing  procedure  2  more times,  then  offer
for     recycling,      if     available;      or     reconditioning,      if
appropriate;  or  puncture  and  dispose  of  in  a  sanitary
landfill;  or by incineration..

XVIl.Warranty Disclaimer
Manufacturer  warrants  that  this  product  conforms  to  the
chemical  description  on  the  label  and  is  reasonably  fit  for
the   purposes   stated   on   the   label   when   used   in   strict
accordance  with   the   directions,   subject  to  the   inherent
risks   set   forth   below.   To   the   extent   not   prohibited   by
applicable   law,   MANUFACTURER   MAKES   NO   OTHER
EXPRESS  OR  IMPLIED  WARRANTY  OF  MERCHANT-
ABILITY,  FITNESS  FOR A PARTICULAR PURPOSE  0R
ANY OTHER EXPRESS OR IMPLIED WARRANTY.

Inherent Risks of Use
The  directions  for  use  of  this  product  are  believed  to  be
adequate  and  must  be  carefully  followed.  It  is  impossible
to  eliminate  all  risks  associated  with  use  of  this  product.
Lack  of  performance  or  other  unintended  consequences
may  result because  of such  factors as  use of the  product
contrary   to   label   instructions,   abnormal   conditions,   the
presence   of  other   materials,   climatic   conditions   or  the
manner  of  use/application,   all   of  which   are   beyond  the
control  of  the  Manufacturer.  The  buyer/user  assumes  all
such risks.

Limitation of Remedies
To   the    extent   not   prohibited    by   applicable    law,    the
exclusive remedy for losses or damages resulting from this
product  (including  claims  based  on  contract,  negligence,
strict  liability  or other  legal  theories)  shall  be  limited  to,  at
Manufacturer's election, one of the following:

1.   Refund  of  purchase  price  paid  by  buyer  or  user  for
product bought, or

2.  Replacement of amount of product used.
To    the    extent    not    prohibited    by    applicable    law:    a)
Manufacturer  shall   not  be  liable  for  losses  or  damages
resulting   from   handling   or   use   of   this   product   unless
Manufacturer  is  promptly  notified  of such  loss  or  damage
in writing;  and  b)  lN  NO  CASE  SHALL MANUFACTURER
BE   LIABLE   FOR  CONSEQUENTIAL  0R  INCIDENTAL
DAMAGES  0R  LOSSES,  INCLUDING  WITHOuT  LIMIT,
HEALTH RELATED DAMAGES 0R INJURIES.
The terms of this Warranty Disclaimer and  Limitation of
Remedies   cannot   be   varied   by   any   written   or  verbal
statements or agreements.  No employee or sales agent of
Manufacturer or the  seller is  authorized  to vary  or exceed
the  terms  of this  Warranty  Disclaimer  or  Limitation  of
Remedies in any manner.
It js  not intended  that this  product be  used to  practice any
applicable    patent,   whether   mentioned    or   not,   without
procurement  of  a  license,  if  necessary,  from  the  owner,
following  investigation by the user.

Nisus Corporation
100 Nisus Drive . Rockford, TN   37853 USA

(800) 264-0870

Bora-Care and Ivlold-Care are registered trademarks of Nisus Corporation

Made in the U.S.A.
©2012 Nisus Corporation
BC€L0612€AL062010
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MATERIAL SAFETY DATA SHEET

BORA-CARE®
Health  Emergencies:  CHEMTREC® (800) 424-9300

SECTION  1  -PRODUCT AND COMPANY INFORMATloN

Manufacturer: Nisus Corporation
100  Nisus  Drive

Rockford, TN 37853

(800) 266-0870

Product Trade Name: BORA-CARE®
EPA Registraton No. 64405-1
Chemical  Family: Glycol borate solution
Formula: Proprietary Mixture CAS  No.:  N/A

SECTION 2 -INGREDIENTS  INFORMATION

40% Disodium Octaborate Tetrahydrate

60°/o mixed glycols (monoethylene and polyethylene glycols are used in the
manufacturing process)

SECTION 3 -HEALTH HAZARD INFORMATION

Hazard Rating:  NFPA Health
Flammability

Reactivity

Slight hazard

Material or Component:  Manufactured  using  Ethylene Glycol CAS  No.107-21-1
TLV 50.00 ppm ACGIH                                                        Type CEIL

(Note this is a raw material and there is no free ethylene glycol present,)

EYE  CONTACT:  Causes  moderate  eye  irritation.  Direct  contact  may  cause  burning,
tearing and redness in sensitive individuals.
SKIN   CONTACT:   This   material   is   essentially   non-irritating.   Prolonged   or  repeated

exposure to this material  may cause softening  of the skin.  Persons with  preexisting  skin
disorders  may be  more  susceptible to the effects  of this  material.  Harmful  if absorbed
through skin.
INGESTION:   Ingestion   of  large   amounts   may   cause   nausea,   mental   sluggishness
followed  by  difficulty  in  breathing  and  heart failure,  kidney  and  brain  damage,  possibly
death.
INHALATION:  Harmful  if inhaled.  Breathing  high  concentrations  Of vapors  may  cause
nausea,  dizziness or drowsiness,  and  irritation  of the nose and throat.  Preexisting  lung
disorders may be aggravated by exposure to this material.

SECTION 4 -EMERGENCY AND  FIRST AID  PROCEDURES

INHALATION:   Move  person  to  fresh  air.   If  person   is  not  breathing,   call  911   or  an

ambulance, then give artificial  respiration,  preferably by mouth-to-mouth,  if possible.
SKIN  CONTACT:  Take  off contaminated  clothing.  Immediately  rinse  skin  with  plenty of
water for 1 5-20 minutes.
EYE   CONTACT:   Hold   eye  open   and   rinse   slowly  and   gently  with   water  for   15-20
minutes.  Remove  contact  lenses,  if  present,  after  the  first  5  minutes,  then  continue
rinsing eye. Call a poison control center or doctor for further treatment advice.  Have the

product  container  or  label  with  you  when  calling  a  poison  control  center  or  doctor,  or
going for treatment.
INGESTION:  SEEK  EMERGENCY  MEDICAL  ATTENTION  lf  the  victim  is  drowsy  or

unconscious,  place on the left side with the  head  down.  Do not give anything  by mouth.
If victim  is conscious and  alert, vomiting should  be induced  for ingestion  of more than  1
-  2  tablespoons  for  an  adult,  preferably  with  syrup  of  ipecac  under  direction  from  a

physician  or  poison  center.  If syrup of ipecac is  not available,  vomiting  can  be  induced
by  gently  placing  two  fingers  in  back  of throat.  If  large  amounts  are  ingested,  treat  for

glycol and  borate toxicity.  If possible, do not leave victim unattended.

NOTE   TO   PHYSICIAN:   Treat   for   exposure   to   glycols.   Contains   borates.   Monitor
electrolytes.

SECTION  5 - FIRE AND  EXPLOSION  DATA

FLASH  POINT Above 220°F (Tag  Closed  Cup)
FLAMMABLE  LIMITS:  Not known.

EXTINGUISHING MEDIA:  C02,  dry powder or universal type foam.

FIRE AND EXPLOSION  HAZARDS: This material will not readily ignite.
FIRE   FIGHTING   PROCEDURES:   Avoid   inhaling   smoke.   The   use   of   a   SCBA   is

recommended  for  fire  fighters.  Water  spray  may  be  useful  in  minimizing  vapors  and
cooling containers exposed to heat and flame.

SECTION 6   -ACCIDENTAL RELEASE  MEASURES

PRECAUTIONS    IN    CASE   OF   RELEASE    OR   SPILL:    Absorb   with   organic   liquid

absorbent.  Do not let material or washwaters enter sewers or waterways.    Where large
release has ocourred see ecological section.

SECTION 7  - HANDLING AND STORAGE

HANDLING  AND  STORAGE  PRECAUTIONS:  Store  between  40°F  and  90°F.  Do  not
store in direct sunlight.  Keep containers tightly closed.
Store in areas not accessible to children and pets.
Do not store with strong oxidizers.
Locked storage is required for EPA registered materials.

SECTION 8 -EXPOSURE CONTROLS AND PERSONAL PROTECTION

RESPIRATORY PROTECTION:  Good ventilation. When applying  Bora-Care in confined
spaces, provide ventilation or an exhaust system or use of a NIOSH-approved dust/mist
filtering   respirator   (MSHA/NIOSH   approval   number   prefix   TC-21C)   with   a   prefilter

approved for pesticides (MSHA/NIOSH  approval  prefix TC-23C),  or a canister approved
for pesticides  (MSHA/NIOSH  approval  prefix TC-14G)  or a  NIOSH-approved  respirator
with any N,  R,  P or HE  prefilter is recommended.
VENTILATION:  Exhaust to ventilate.

Bora-Care is easily washed fom eyes and skin.

US  EPA requires  the  following  personal  protective  equipment when  applying  registered
materials:

PROTECTIVE GLOVES: Some materials that are chemical-resistant to this product are
barrier  laminate;  butyl,  nitrile,  neoprene  and  natural  rubbers  2  14  mils;  polyethylene;

polyvinyl  chloride;  and viton  214  mils.  If you  want more  options,  follow the  instructions
for category C on an EPA chemical-resistance category seledion chart.

EYE PROTECTION: Use safety glasses, goggles or face shield.
OTHER PROTECTIVE  EQUIPMENT: Applicators,  mixers and  other handlers must wear
long-sleeved  shirt,  long  pants,  socks,  shoes,  chemical-resistant  gloves  and  protective
eyewear.  It is recommended  that a source of clean water be available in the work area
for flushing eyes and washing skin.

SECTION 9 . PHYSICAL AND CHEMICAL PROPERTIES

Appearance: Clear viscous gel
% Volatile: 36°/o by weight by TGA (as water)
Vapor Pressure: Negligible (<0.1 )

Odor:  None

pH: 50% aqueous solution 6.9 -7.  1

Specific Gravity:  1.38 g/ml

Boiling  Point: Above 212°  F
o/a Solubility in Water:  1000/a

SECTloN  10   -STABILITY AND  REACTIVITY

STABILITY:  Stable

CONDITIONS  TO  AVOID:   Exposure  to  strong  oxidizing   agents.   INCOMPATIBILllY

(MATERIALS  TO  AVOID).  This  material  is  incompatible  with  strong  oxidizing  agents.
This product may corrode aluminum.
HAZARDOUS POLYMERIZATION: Will  not occur

HAZARDOUS   DECOMPOSITION   PRODUCTS:   Ethylene   oxide,   carbon   monoxide,
carbon dioxide.



SECTION  11   -TOXICOLOGY

Bora-Care is of very low acute mammalian toxicity.

Acute  oral  LD5o  -  greater  than  5000  mg/kg  body  weight  (Sprague-Dawley  male  and
female rats).
Acute  dermal  LD5o -  greater than  2000  mg/kg  body  weight  (New  Zealand  Albino  male
and female rabbits).
Acute inhalation  LC5o -5.06 mg/L for 4 hours (Sprague-Dawley male and female rats).
Intentional   misuse   by  deliberately   concentrating   and   inhaling   this   material   may   be
harmful or fatal.
None  of the  major constituents of this material  have  been  identified  as  carcinogens  or

probable carcinogens by lARC or OSHA.
The  RfD for ethylene glycol  is  2.0  mg/kg/day based  on  kidney toxicity in  rats.   US  EPA
has a  high confidence in the study on which the RfD was based.   The RfD is protective
of animal  demonstrated  chronic and  reproductive effects.   Preexisting  kidney  disorders
may be aggravated by exposure to this material.
Borates  have  been  shown  to  have  some  chronic  toxicity  in  animals  fed  high  doses,
similar to that of alcohol,  but this has not been found  in  humans.

SECTloN  12 -ECOLOGICAL  INFORMATION

General:   Boron   (8)  is  the  element  in   disodium  octaborate  tetrahydrate   (the  active
ingredient in  Bora-Care) which  is used  by convention to report borate product ecological
effects.   To  convert  disodium   octaborate  tetrahydrate   into  the   equivalent  boron   (8)
content,  multiply by 0.2096.  Bora-Care contains 8.4°/a  a  by weight.
Phytotoxicity:    Boron    is   an   essential   micronutrient   for   healthy   growth   of   plants;
however,  it  can  be  harmful  to  boron  sensitive  plants  (e.g.  grass  and  omamentals)  in
high quantities.

Algal Toxicity: Green algae, Scenedesmus subspt.cafus
96-hr Ecio = 24 mg  B/L

Invertebrate Toxicity:   Daphnids, Daphnt.a magna sfraus
24-hr EC5o=242 mg  B/L

Test substance:   sodium tetraborate
Fish Toxicity:

Seawater:
Dab, Limanda limanda

96-hr LC5o 74  MG B/LL

Freshwater:
Rainbow trout, S. gal.rdneri (embryo-larval stage)

24-day LC5o = 88 mg B/L

32-day LC5o) = 54 mg  B/L

Goldfish, Carass;.us aurafus (embryo-larval stage)
7-day LCso = 65 mg B/L
3-day LC5o = 71  mg  B/L

The  LCso  of ethylene  glycol  =  9500  to  51,000  mgn  depending  on  organism,  so  is  of no
relevance. See above boron ecological informatjon,

ln the event of accidental environmental release, dilute with water.

Bora-Care is rapidly diluted to natural  background  micronutrient levels of boron, and the

organic   glycol   components   are   biodegraded   by   microorganisms   with   a   half-life   of
between  1  and  10 days (90°/a in one day using OECD 3028 Test).

SECTION  13 -DISPOSAL CONSIDERATION

Make up only the amount of solution to be used that day.   Excess solution can be used
in  treatment or further diluted  with  water and  this diluted  solution  used  to  dilute  product

in future applications.

WASTE    DISPOSAL    METHOD:    Unopened   containers   may   be   returned   to    Nisus
corporation  for  reprocessing.     Contact  your  State   Pesticide,   Environmental   Control
Agency  or  local  authorities  for  proper  disposal  guidelines.    Most  sewage  facilities  will
allow  discharge  to  sewage  of  small  volumes.    Very  large  volume  can  retard  sewage

processing.

SECTION  14 -TRANSPORTATION  INFORMATION

DOT Hazard Classification:  Not Regulated

SECTION  15 -REGULATORY INFORMATION

EPA Registration  No.  64405-1

Chemical  Family:  Glycol borate solution

Hazard  Rating:  NFPA                              Health

Flammability

Reactivity

1           Slight hazard

0
0

SECTION 16 -OTHER INFORMATION

The information and  recommendations contained  herein  are  based  upon  data  believed
to  be  correct.  However,  no guarantee  or warranty of any  kind  expressed  or implied  is
made with respect to the information contained herein. This information and product are
furnished   on  the   condition   that  the   persons  receiving   them   shall   make  their  own
determination  as to the suitability of the  product for their particular purpose and on the
condition that they assume the risk of their use thereof.

100  Nisus Drive . Rockford, TN 37853 USA .  (800) 264-0870

Bora-Care and Nisus are registered trademarks of Nisus Corporation. ©2011. BC-MSDS-OSHA-0511a



Diffusible Boracide[  .
WOBKS WELL IN TIGHT SPACES,

Jecta is a ready-to-use injectable borate gel used by PMPs to reach places
where other products can't be applied effectively. It protects sealed,

moisture-ladeh or inaccessible wood from termites and other wood

destroying organisms. Jecta's patented carrier system facilitates rapid

penetration throughout wood of any moisture content.

Jecta is a "green" borate-based termiticide, insecticide and fungicide packaged in a 14-oz. caulking
tube that fits conveniently into an easy-to-use applicator.

• Controls and prevents drywood termites, subterranean termites, Formosan termites, wood
destroring beetles, ca.rpenter ants and decay fungi.

• Highly concentrated 400/o active disodium octaborate tetrahydratc with a controlled diffiision

rate, providing a long-lasting reservoir of active borate ingredient.
• No known resistance.

• Specifically designed for treating sealed or unsealcd wood in contact wi,th ground or soil in high

risk, moist and hard-to-reach places.

Visit www.nisuscorp.com for the complete line of green products.
loo Nisus Drive. Rockford, TN 37853 . (800) 264-0870 . www.nisuscorp.com

Jecta and Nisus are registered trademarks Of Nlsiis Corporation

©201 2 Nisus Corporation.ass-JT-1012a



DIFFUSIBLE BORACIDE
Kills Infestations, Prevents and Eliminates Termites, Drywood Termites,

Carpenter Ants, Wood-Destroying Beetles, and Fungi (Decay [white rot, brown rot and dry rot])
Long Lasting Protection for Wood in Contact with the Ground

ACTIVE INGREDIENT:
Disodium  Octaborate Tetrahydrate  (GAS  No.12280-034) .......................  40°/o

OTHER INGREDIENTS: 600/o
EEEEiE

KEEP OUT OF REACH OF CHILDREN

CAUTION
PRECAUTIONARY STATEMENTS
Hazards to Humans and Domestic Animals

CAUTloN:    Harmful  if inhaled  or absorbed  through  skin.  Avoid
breathing    vapors.    Causes    moderate    eye    irritation.    Avoid
contact with  skin,  eyes  or clothing.  Thoroughly  was  with  soap
and  water  after  handling  and  before  eating,  drinking  or  using
tobacco.   Remove   contaminated   clothing   and   wash   clothing
before reuse. Avoid contamination of food or feed.

FIRST AID
Borate Pesticide

lf Inhaled

•     Move person to fresh air.
•     If person  is  not breathing, call  911  or an

ambulance, then give artificial respiration,
preferably mouth-to-mouth, if possible.

lf on  Skin  orClothing
•    Take off contaminated clothing.
•     Immediately  rinse  skin  with  plenty  of water

for 15-20 minutes.

If in Eyes

•     Hold  eye  open  and  rinse  slowly  and  gently
with water for 15-20 minutes.

•    Remove contact lenses, if present, after the
first 5 minutes, then continue  rinsing  eye.

Call   a   poison control   center  or  doctor  for  further  treatment
advice.   Have  the  product  container  or  label  with  you   when
calling  a poison control center or doctor, or going for treatment.
You  may also  contact  1-800-424-9300  for emergency  medical
treatment information.

ENVIRONMENTAL HAZARDS
This  pesticide  is toxic to fish  and  wildlife.  Do  not apply directly
to water, to areas where surface water is present or to intertidal
areas  below  the  mean  high  water  mark.  Do  not  contaminate
walls  or  cisterns.   Do   not  contaminate  water  when   cleaning
equipment or disposing of equipment washwaters or rinsates.

DIRECTloNS FOR USE
lt is a violation of Federal  law to  use this product in a  manner

inconsistent with  its  labeling.

NOTICE
Read and understand the entire label before using.  Use only

according to label directions.

EPA Reg. No. 644054
EPA Est. 66405-TN

U.S.  Patent No. 5,645,828

Before buying or using this product, read  Warranty D/.sc/a/.mer
and  i/.in/.fat/.on  of Reined/.es statements found  elsewhere on
this  label.  If terms are unacceptable,  return  unopened  package
to seller for full refund of purchase price.  Otherwise,  use by the
buyer  or  any  other  user  constitutes  acceptance  of the  terms
under Warranty Disclaimer and Limitation of Remedies.

SAFE HANDLING PROCEDURES
The   use   of   chemical-splash   goggles   and   solvent-resistant
gloves is advised.  Spills may be cleansed with  a damp cloth or
absorbed  with  appropriate  materials.  When  applying  Jecta  in
confined   spaces,   it   is   recommended   that   ventilation   or   an
exhaust system  be  provided.  If this  is  impractical  the  use  of a
NIOSH-approved    respirator    designed    for    protection    from
organic vapors is recommended.

PRODUCT INFORIVIATION
Jecta  is  highly concentrated  to  provide  a  long-lasting  reservoir
of  active  borate  ingredient  to  wood,  particularly  in  high-risk  or
moist  areas.  Because  of its  high  concentration  and  controlled
diffusion   rate,   Jecta   is   recommended   for   treating   wood   in
contact  with  the  ground  or  soil.  Jecta  controls  and  prevents
wood-decaying   fungi,   wood-destroying   beetles  and  termites.
Jecta has no known resistance.

Jecta  eliminates  existing  wood-destroying  insects  and  fungal
infestations and provides residual  protection  against:

•  Sub+erranean Termites.. Reticulitermes, Heterotermes
•   Formosan Termites: Captotemes
•  Dry\^Iood Terrriites.. Kalotermes, Incisitermes
•  Dampwood Term.lies.. Zootermopsis, Neotermes
•  Powderpost Beetles.. Lyctidae, Bostrichidae
•   Anobiid  Beetles: Anobr./.c/ae
•   Carpenter Ants: Camponofus
•   Old    Houses   Borers,    Longhorn    Beetles:    Ceramdyc/.dae,

Hylotrupes
•   Ambrostia Bee+}es: Platypodidae,  Scolytidae
•   Fungi (Decay [white rot,  brown  rot and dry rot])

Jecta     contains     400/a      by     weight     disodium     octaborate
tetrahydrate   formulated   in   a   patented   carrier   system   that
facilitates  rapid  penetration  throughout  wood  of  any  moisture
content. Jecta is particularly suited for treatment of wood that is
coated  with  a  water-repellent  finish  or  is  in  ground   contact,
such  as  fence  posts  and  utility  poles.   It  is  not  necessary  to
remove any wood finish  prior to injection of Jecta.
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0       log construction; utility-pole's; railroad ti.es (sle6per's).

Use    of   this    product   does    not    substitute    for    mechanical
alteration,  soil treatment or foundation  treatment,  but is  merely
a supplement to a termiticide monitoring control  program.

In  new  construction,  Jecta  is  to  be  used  as  a  supplemental
treatment    in    conjunction    with    termiticide    treatments.    For
existing  structures,  use  Jecta  as  a   remedial  treatment.  The
40%   active   borate   gel   diffuses  deep   into  wood   and   allows
access to painted, stained or sealed wood.  Use Jecta for hard-
to-reach   areas   including:   Flooring   and   foundation   systems;
window and door framing  and  headers;  exterior steps,  porches
and decks;  roof trim and sofflts;  infested or susceptible support
beams;  porches  and  garages;  fence  posts;  pilings  and  piers;

NOTE:   lf  any  wood   member's   structural   integrity   has   been
reduced to the extent that repair or replacement is  necessary,

®       make  such  repairs  and/or  replacement  prior  to  treating  with
Jecta.   Jecta   does   not  add   structural   integrity  to   previously
damaged wood.

I.   APPLICATION  IVIETHODS
Jecta   is   designed   for  application   to   wood   by   injection   into
voids,   checks,   cracks,   pre-drilled   holes   or  injection   sleeves
designed for this purpose. To facilitate  reapplication  in  high-risk
areas,  use  a  plug  of  material  such  as  cork  rubber,  wood  or
caulk to seal the injection site.

Inject Jecta through  any wood  surface  coating.  Place  injection
sites in either a staggered,  linear or angled pattern.  Inject Jecta
throughout the infested  area and for at least 6 inches on  either
side of wood showing any signs of infestation.

Space  injection  holes at even  intervals throughout the  infested
area  to  provide  the  best  distribution  of  Jecta.  Drill  holes  at  a
downward   angle   to   help   retain   liquid   in   place   while   sealing
hole.  If a  long  section  of a  beam  or  member  is  being  treated,
do not exceed a 24-inch spacing  between holes.

11. APPLICATION STEPS
1. Measure  the  dimensions  and  length  of the zone  of wood  to

be  treated.   If  the  zone  has  an  active  infestation,  calculate
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o           amountto  include  an  additional  six  (6)to twelve (12)  inchesin  either side  of the  infested  area.  Refer to  Table  1  for the
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amount   of   Jecta    required    to   treat   various -size   wood
members.

2. Refer to Table 2 and select the appropriate size and  number
of  holes  to  accommodate  the  required  amount  of  Jecta.  If
possible,   drill   holes  to  extend  to  the   center  of  the  wood
member  being  treated.   Do  not  drill   holes  that  significantly
decrease the structural strength of ariy wood member.

3. Inject the proper amount of Jecta into holes.

a      4.Seal holes with a cork, plastic or wooden plug, exterior wood
putty or rubber stopper.

5.Remove  any  excess  Jecta  from  the  surface  with  a  damp
cloth or sponge.

0
0
®
®
®
®
®
®
®
®
®
®

TABLE 1
Note:  lf possible, angle holes downward to prevent liquid from
escaping  hole after injection.  Never space holes more than 24"

apart along the length of any wood member being treated.

DIMENsloNAL  LUMBER
Actual Size Amount Required per

(inches) Lineal  Foot (cc)
2X2 2
2X4 4
2X6 5
2X8 7
2X10 8
2X12 10
4X4 7

ROUND LOGS, POLES AND TIMBERS
Diameter Amount Required per
(inches) Lineal Foot (cc)

4 5
6 12

8 21
10 33
12 48
14 63

SQUARE AND RECTANGULAR LOGS AND BEAMS
Actual Size Amount Required per

(inches) Lineal  Foot (cc)
4X4 7
4X6 10
4X8 13
4X10 17
4X12 20
6X6 15
6X10 25
6X12 30
8X8 27
8X10 33
8X12 39

10  X  10 42
12 X  12 60

TABLE 2
Liquid Capacity for Various Sized Holes

in Cubic Centimeters

Depth(inches) Hole Diameter (inches)
(3/8) (1/2) (5/8) (3/4)

1 1.8 3.2 5.0 7.1

2 3.6 6.4 10.1 14.6
3 5.4 9.7 15.1 21.8
4 7.2 12.9 20.2 29.1
5 9.0 16.1 25.2 36.4
6 10.8 19.3 30.2 43.7
7 12.6 22.5 35.3 51.0
8 14.4 25.7 40.3 58.2
9 16.2 28.9 45.4 65.5

10 18.0 32.2 50.4 72.8



Ill. APPLICATloN SITES
Use Jecta in areas where wood decay or insects are present or
in  high-risk areas  vulnerable to  infestation,  such  as  wood  that
remains  moist or is subject to frequent wetting,  or wood that is
in contact with the ground or soil.  Examples include:

Flooring   and   Foundation   Systems   -   especially   around
kitchens  and  bathrooms  where  leaky  plumbing,  bath  traps  or
deteriorated caulking and  inadequate moisture barriers  may be
present.
Window and Door Framing and Headers -where weathered
paint or caulk provides inadequate protection against moisture.
The corners,  in particular, often exhibit signs of decay.

Exterior Steps, Porches and Decks -where damage may be
found  in columns,  railings, floors and support members.

Roof Trim  and  Soffits  -  especially fascia  boards  supporting
gutter  systems   and   sofflts;   where   wood   is   in   contact   with
skylights,  vents,  flashing  or chimneys  and  wherever excessive
moisture is found.

Attics and  Roofing - where  leaks  may cause decay damage
to support members and rafters.
Porches and Garages - where wood contacts concrete slabs
or  brick  walls  are  adjacent  to  dirt  filled  porches.  The  base  of
garage  door frames,  for example,  is  particularly susceptible  to
infestation by decay, termites and carpenter ants.

Fence  Posts,  Pilings  and  Piers  -  apply  within  six  inches  of
the  ground  line  as well  as  on  top  of the  post  and  into  existing
cracks and checks.
Log  Construction  -  in  any  decayed  or susceptible  areas  or
where   a   water-repellant   finish   is   present   such   as   corners,
joints,   ends   and   lower  courses;   and   especially  into   upward
facing  cracks  and  checks that allow water entry. Apply directly
into beetle emergence holes and carpenter ant galleries.

Utility Poles -in susceptible areas such as the groundline and
where   cross-arms   are   attached.   Use   wherever   an   active
infestation   is   present  or  where   preventative   maintenance   is
desired.

Railroad  Ties  (Sleepers)  -  adjacent  to  rail  plates,  in  cracks
and  checks  where  water  accumulates,  and  in  any  infested  or
susceptible area.
Note:  SPILLED JECTA MAY STAIN  SOME WOOD  FINISHES.
IF NECESSARY,  PROTECT SURFACE DURING
APPLICATloN AND WIPE  uP  EXCESS WITH A DAMP
CLOTH.

STORAGE AND DISPOSAL
Do not contaminate water, food or feed by storage or disposal.

Storage:  Store  in  a  cool,  dry  (preferably  locked)  storage  area
inaccessible  to  children   and   pets.   Do   not  freeze.   Pesticide
Disposal:  Wastes  resulting  from  the  use  of this  product  may
be   disposed   of  on   site   or  at   an   approved  waste   disposal
facility.   Container  Disposal:   Non-refillable  container;   do  not
reuse  or  refill   this  container.   Clean   container  promptly  after
emptying,      then      offer      for      recycling,      if     available,      or
reconditioning,    if   appropriate;    or   puncture   and   dispose   of
container  in  a  sanitary  landf"I;  or,  if allowed  by  state  and  local
authorities,  by incineration.

WARRANTY DISCLA[MER
Manufacturer   warrants   that   this   product   conforms   to   the
chemical  description  on  the  label  and  is  reasonably  fit for the
purposes  stated  on  the  label  when  used  in  strict  accordance
with the directions, subject to the inherent .risks set forth  below.
MANUFACTURER    MAKES    NO    OTHER    EXPRESS    OR
IMPLIED      WARRANTY      0F      MERCHANTABILITY      OR
FITNESS  FOR A  PARTICULAR PURPOSE  OR ANY OTHER
EXPRESS 0R IMPLIED WARRANTY.

INHERENT RISKS OF USE
The  D/.rec{i.ons  for  Use  of  this  product  are  believed  to  be
adequate  and  must  be  carefully  followed.   It  is  impossible  to
eliminate  all  risks  associated  with the  use  of this  product.  Lack
of performance  or other  unintended  consequences  may  result
because of such factors as use of the product contrary to label
instructions,    abnormal    conditions,    the    presence    of    other
materials  or  the  manner  of  use/application,   all  of  which  are
beyond   the   control   of   the   seller.   All   such    risks   shall    be
assumed by the buyer.

LIMITATloN 0F REMEDIES
To  the  extent  not  prohibited  by  applicable  law,  the  exclusive
remedy  for   losses   or  damages   resulting   from   this   product
(including  claims  based  on  contract,  negligence,  strict  liability
or  other  legal  theories)  shall  be  limited  to,  at  Manufacturer's
election, one of the following:

1.   Refund   of   purchase   price   paid   by   buyer   or   user   for
product bought, or

2.   Replacement of amount of product used.

To the extent not prohibited  by applicable  law:  a)  Manufacturer
shall  not  be  liable  for  losses  or  damages  resulting  from  hand-
ling  or  use  of  this   product  unless   Manufacturer  is  promptly
notified  of such  loss  or damage  in writing;  and  b)  lN  NO CASE
SHALL  MANUFACTURER  BE  LIABLE  FOR  CONSEQUEN-
TIAL 0R INCIDENTAL DAIVIAGES 0R LOSSES,  INCLUDING
WITHOUT      LIMIT,      HEALTH-RELATED      DAMAGES      OR
INJURIES.

The  terms  of  this  Warranty   Disclaimer  and   Limitation   of
Remedies  cannot  be  varied  by  any  written  or  verbal  state-
ments    or   agreements.    No    employee    or   sales    agent   of
Manufacturer or the  seller  is  authorized  to  vary  or exceed  the
terms of this Warranty Disclaimer or Limitation of Remedies
in any manner.

Nisus Corporation
100 Nisus Drive . Rockford, TN   37853 . 800-264-0870

Jecta and Nisus are registered trademarks of Nisus Corporation.
©2012  Nisus Corporation   fflc-SL0712a-SAL071609



Issued Date: 8/24/1989
Revised Date: 5/1 /2012 MATERIAL SAFETY DATA SHEET

Jecta®
Health Emergencies: CHEMTREC® (800) 424-9300

SECTION  1  -PRODUCT & COMPANY INFORMATION

Manufacturer:                     Nisus corporation
100 Nisus Drive

Rockford, TN  37853

(800) 266-0870

Product Trade Name: JECTA®
EPA Registration No. 644054
Chemical  Family: Glycol  borate solution
Fomula:  Proprietary Mixture               CAS  Nos.:  12280-03-04; 25322-68-3;  107-21 -1

SECTION 2 -INGREDIENTS  INFORMATION

40°/o Disodium Octaborate Tetrahydrate

60°/o mixed glycols (monoethylene and polyethylene glycols are used in the
manufacturing process)

SECTloN 3 - HEALTH  HAZARD  INFORMATION

Hazard Rating: NFPA Health

Flammability

Reactivity

Slight hazard

Material or Component:  Manufactured  using  Ethylene Glycol CAS No.  107-21 -1

TLV 50.00 ppm ACGIH                                                        Type CEIL

(Note this is a  raw material and there is no free ethylene glycol present.)

EYE  CONTACT:   Causes  moderate  eye  irritation.  Direct  contact  may  cause  burning,
tearing and redness in sensitive individiials.
SKIN   CONTACT:   This   material   is   essentially   non-irritating.   Prolonged   or  repeated
exposure to this material may cause softening of the skin.  Persons with preexisting skin
disorders  may  be  more  susceptible  to the  effects  of this  material.  Harmful  if absorbed
through skin.
INGESTION:   Ingestion   of  large   amounts   may   cause   naiisea,   mental   sluggishness
followed  by  difficulty  in  breathing  and  heart failure,  kidney  and  brain  damage,  possibly
death.
INHALATloN:  Harmful  jf  inhaled.  Breathing  high  concentrations  of vapors  may  cause
nausea,  dizziness  or drowsiness,  and  irritation  of the  nose  and  throat.  Preexisting  lung
disorders may be aggravated by exposure to this material.

SECTION 4 -EMERGENCY AND FIRST AID  PROCEDURES

INHALATION:   Move  person  to  fresh  air.   If  person  is  not  breathing,  call  911   or  an
ambulance, then give ardficial  respiration, preferably by mouth-to-mouth, if possible.
SKIN  CONTACT:  Take  off contaminated  clothing.  Immediately  rinse  skin with  plenty of
water for 15-20  minutes.
EYE   CONTACT:   Hold   eye   open   and   rinse  slowly  and   gently  with  water  for   15-20
minutes.  Remove  contact  lenses,  if  present,  after  the  first  5  minutes,  then  continue
rinsing eye.  Call a  poison control center or doctor for further treatment advice.  Have the

product  container  or  label  with  you  when  calling  a  poison  control  center  or  doctor,  or
going for treatment.
INGESTION:  SEEK  EMERGENCY  MEDICAL  ATTENTION   lf  the  victim  is  drowsy  or

u.nconscious,  place on  the left side with the head  down.  Do  not give anything  by mouth.
If victim  is conscious and  alert,  vomiting  should  be  induced  for ingestion  of more than  1
-  2  tablespoons  for  an  adult,  preferably  with  syrup  of  ipecac  under  direction  from  a

physician  or  poison  center.  If syrup  of ipecac  is  not available,  vomiting  can  be  induced
by  gently  placing  two fingers  in  back  of throat.  If large  amounts  are  ingested,  treat  for

glycol and borate toxicity.  If possible, do not leave victim unattended.

NOTE   TO   PHYSICIAN:   Treat   for   exposure   to   glycols.   Contains   borates.   Monitor
electrolytes.

SECTION  5 - FIRE & EXPLOSION  DATA

FLASH POINT Above 220°F (Tag  Closed Cup)
FLAMMABLE  LIMITS:  Not known.

EXTINGUISHING MEDIA:  C02,  dry powder or universal type foam.
FIRE AND EXPLOSION  HAZARDS:  This material will not readily ignite.

FIRE   FIGHTING   PROCEDURES:   Avoid   inhaling   smoke.   The   use   of   a   SCBA   is
recommended  for  fire  fighters.  Water  spray  may  be  useful  in  minimizing  vapors  and
cooling containers exposed to heat and flame.

SECTION 6  -ACCIDENTAL RELEASE  MEASURES

PRECAUTIONS    IN   CASE   OF    RELEASE   OR   SPILL:    Absorb   with   organic   liquid
absorbent.  Do not let material or washwaters enter sewers or waterways.    Where large
release has occurred see ecological section.

SECTION 7  -HANDLING AND STORAGE

HANDLING  AND  STORAGE  PRECAUTIONS:  Store  between  40°F  and  90°F.  Do  not
store in direct sunlight.  Keep containers tightly closed.
Store in areas not accessible to children and pets.
Do not store with strong oxidizers.
Locked  storage is required for EPA registered materials.

SECTION 8  -EXPOSURE CONTROLS AND PERSONAL PROTECTION

RESPIRATORY  PROTECTION:   Good  ventilation.  When  applying  JECTA  in  confined
spaces, provide ventilation or an exhaiist system or use of a NIOSH-approved dusvmist
filtering   respirator   (MSHA/NIOSH   approval   number   prefix   TC-21C)   with   a   prefilter

approved for pesticides (MSHA/NIOSH approval prefix TC-23C), or a canister approved
for  pesticides  (MSHA/NIOSH  approval  prefix TC-14G)  or a  NIOSH-approved  respirator
with any N,  R,  P or HE prefilter is recommended.

VENTILATION:  Exhaust to ventilate.

JECTA is easily washed from eyes and skin.

uS  EPA requires the  following  personal  protective equipment when  applying  registered
materials:

PROTECTIVE  GLOVES:  Some materials that are chemical-resistant to this product are
barrier  laminate;  butyl,  nitrile,  neoprene  and  natural  rubbers  2  14  mils;  polyethylene;

polyvinyl  chloride;  and  viton  214  mils.  If you  want more  options,  follow the  instructions
for category C on an EPA chemical-resistance category selection chart.
EYE PROTECTION:  Use safety glasses,  goggles or face shield.
OTHER  PROTECTIVE  EQulpMENT: Applicators,  mixers and other handlers must wear
long-sleeved  shirt,  long  pants,  socks,  shoes,  chemical-resistant  gloves  and  protecti.ve
eyewear.  It is recommended that a source of clean water be available in the work area
for flushing eyes and washing skin.

SECTION 9 -PHYSICAL AND CHEMICAL PROPERTIES

Appearance:  Clear viscoiis gel
% Volatile:  36°/o by weight by TGA (as water)
Vapor Pressure:  Negligible (<0.1)

Odor:  None

pH: 50°/o aqueous solution 6.9 -7.  1

Specific Gravity:  1.38 g/ml

Boiling Point: Above 212°  F

% Solubility in Water:  |00o/o

SECTION 10   -STABILITY AND REACTIVITY

STABILITY:  Stable

CONDITIONS   TO  AVOID:   Exposure   to  strong   oxidizing   agents.   INCOMPATIBILITY

(MATERIALS  TO  AVOID).  This  material  is  incompatl.ble  with  strong  oxidizing  agents.
This product may corrode aluminum.
HAZARDOUS POLYMERIZATION: Will not occur

HAZARDOUS   DECOMPOSITION   PRODUCTS:    Ethylene   oxide,   carbon   monoxide,
carbon dioxide.



SECTION 11   -TOXICOLOGY

JECTA is of very low acute mammalian toxicity.

Acute  oral  LDco  -  greater  than  5000  mg/kg  body  weight  (Sprague-Dawley  male  and
female rats),
Acute  demal  LDso - greater than  2000  mg/kg  body weight (New Zealand  Albino  male
and female rabbits).
Acute inhalation  LCso - 5.06 mg/L for 4 hours (Sprague-Dawley male and female rats).
Intentional   misuse   by   deliberately   concentrating   and   inhaling   this   material   may   be
harmful or fatal.
None  of the  major constituents of this material  have  been  identl.fled  as carcinogens or

probable carcinogens by IARC or OSHA.
The  RfD  for ethylene  glycol  is 2.0  mg/kg/day  based  on  kidney toxicity in  rats.   US  EPA
has a  high  confidence  in the study on which  the  RfD was based.   The  RfD  is  protective
of animal  demonstrated  chronic  and  reproductive  effects.    Preexisting  kidney  disorders
may be aggravated by exposure to this material.
Borates  have  been  shown  to  have  some  chronic  toxicity  in  animals  fed  high  doses,
similar to that of alcohol,  but this has not been found in humans.

SECTION 12 -ECOLOGICAL INFORMATION

General:   Boron  (8)  is  the  element  in   disodium  octaborate  tetrahydrate  (the  active
ingredient  in  JECTA)  which  is  used  by  convention  to  report  borate  product  ecological
effects.   To   convert  disodium  octaborate  tetrahydrate   into  the  equivalent  boron   (8)
content,  multiply by 0.2096. JECTA contains 8.4°/o  8 by weight.
Phytotoxicity:   Boron   is   an   essential   micronutrient   for   healthy   growth   of   plants;
however,  it  can  he  harmful  to  boron  sensitive  plants  (e.g.  grass  and  omamentals)  in
high  quantities.

Algal Toxicity: Green algae, Scenedesmus subspi.catus
96-hr Ecto = 24 mg  B/L
Invertebrate Toxicity:   Daphnids, Daphnt.a magna sfraus
24-hr EC5o=242 mg B/L
Test substance:   sodium tetraborate
Fish Toxicity:
Seawater:

Dab, Limanda limanda
96-hr LC5o 74  MG  B/LL

Freshwater:
Rainbow frout,  S.  gal.rdneri (embryo-larval stage)

24-day LC5o = 88 mg B/L

32-day LC5o) = 54 mg B/L

Goldfish, Carassi.us aurafus (embryo-larval stage)
7-day LC5o = 65 mg B/L

3-day  LC5o =  71  mg  B/L

The  LC5o  of ethylene  glycol  =  9500  to  51,000  mgn  depending  on  organism,  so  is  of no
relevance. See above boron ecological infomation.

In the event of accidental environmental release, dilute with water.

JECTA  is  rapidly  diluted  to  natural  background  micronutrient  levels  of  boron,  and  the
organic   glycol   components   are   biodegraded   by   microorganisms   with   a   half-life   of
between  1  and  10 days (900/o in one day using OECD 3028 Test).

SECTION 13 -DISPOSAL CONSIDERATION

Product is supplied in a re-sealable container and can be re-sealed and stored for future
use if not all used up.   Empty container can go to plastic re-cycling.

WASTE    DISPOSAL   METHOD:    Unopened   containers   may   be   returned   to    Nisus
corporation   for  reprocessing.     Contact  your  State   Pesticide,   Environmental   Control
Agency  or  local  authorities  for  proper  disposal  guidelines.    Most  sewage  facilities  will

allow  discharge  to  sewage  of small  volumes.    Very  large  volume  can  retard  sewage

processing.

SECTION  14 -TRANSPORTATION  INFORMATION

DOT Hazard Classification:  Not Regulated

SECTloN  15 -REGULATORY INFORMATION

EPA Registration No.  64405-4
Chemical  Family: Glycol borate solution
Hazard Rating:  NFPA                              Health

Flammability

Reactivity

1           Slight hazard

0
0

SECTION  16 -OTHER INFORMATION

The information  and  recommendations contained herein are based  upon data  believed
to  be  correct.  However,  no guarantee or warranty of any  kind  expressed  or impl.led  is
made with respect to the information contained herein. This information and product are
furnished   on  the   condition  that  the   persons  receiving  them   shall   make  their  own
determination  as to the  suitabilfty of the  product for their particular purpose and on the
condition that they assume the risk of their use thereof.

100 Nisus Drive . Rockford, TN 37853 USA . (800) 264.0870

Jecta and  Nisus are registered trademarks of Nisus Corporation. ©2012 Nisus Corporation . WC-MSDS-0512a
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0 Frequently Asked Question
®
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How do  I  use Cobra  Rods?

Answer

Cobra Rods Instructions

EQj±e  I  Free  Cataloa  I  About  Us  I  Our  Locations  I  Online  Store

Tlie Log Home  tare & Maintenance Authority"

0    Cobra  Rods are effective against some  kinds of termites.  Cobra  Rods are  used  intemally in  wood  with  a

ogF:i;5,Tceantio°nrfpoerrt°od£::'Rmo3]ssi:rdee:°enntdeenitaubp°##:tjob,:rmseatoufr#:°ondE8jBte(t3::X:3df.°+hp:'Fes€oei|Cin::8erdate
O!::8jLsgusph::,a::.tBb°erj,:sAsC{£apner2:ouboj£.f8f°t88:,cW&:fddpeeprecnudErcgf:8t°:fr:qo%[J:E#:fR°ordtsrecaotnTaei:t.iT4h5e
a    times  equivalent  Boric Acid  (BAE).

a    Inspections can  be  carried  out every  5-8  years for Industrial  wood  and  every  8-10  years for commercial

o    vyood.  If reusable  plastic  plugs are  used  new  rods  may  be  inserted  into  existing  holes during  the  re-

o:nhsopuiat!b°enaptr%eASosfao?dwtohoeds;,Tcee8'#caap,Pyejdntboa€#ejngtr°o:Ladc.eifTtfi:awnog:::stdwehc[ac;etdh:urf?,dc?e:tfyjE8t8:ed
Ofn°sntgfiamtroendt%nndoT%ar::nef°urncaecT:B:aj8,emstnr::::::,E8mNa°gTejtnosttah':Cw°obora5:Fji.gp:sct:I,eaftT:#uorfjnrgds.

®
OF:ebroarRn°edasr]?orFntp:aacnedd:*tp°o!:te:
0    r,9d.S.Ere  Positioned  so that they a

in  wood  at  specific  high  risk  locations  (such  as  at the  ground
)  and  are dependant upon  moisture  in the wood  to work.  The

ssolved  by the  moisture in  the wood  and the  desired  loadings are`'    distributed  throughout the target area.  For remedial  treatments of existing  decay,  6  oz.  of Boric A-cid

0    Equivalent  (BAE)  per cubic foot of wood  is  recommended.  For preventive treatments,  2  oz.  BAE  per

®    Fnucbri:sf°o°ftt.hses:#!Sen5.enwdh:f].tor,::[`ng  exposed  ends or joints,  Cobra  Rods should  be installed  within  six

0
a    8:#|E=t[o3rNasR:3sRa¥esFor treatment of pole structures,  dimensional  lumber (round stock, square stock)
o    p_r_pny  non-food  contact wood.  Cobra  Rods are  recommended  for protection  against fungal  decay andinsects.  Cobra  Rods can  be  used for all  wood  species.

To  install  Cobra  Rods,  the three step  process  is  as follows:

1.    Drill  a  hole  at  ground  level  (for posts  and  poles)  using  a  1/2"  spade  bit.  Start the  hole  with
the  drill  positionfd  horizontally.  Once  the  bit  is  established,  raise the  drill  to  aim  downward  into
the  post at a  45A°  angle.  Leave enough  headroom  to accommodate a  1/16"  oversize  plug.

2,    Place  the  Cobra  Rod  into  the  hole.  Never  hammer the  Cobra  Rod  during  installation.

3.    Insert the  plug  and  push  firmly to  seat  in  hole.  Hammer in  plug  until  flush  with  surface.

Store out of reach of CHILDREN
Do  not contaminate water,  food  or feed  by storage or disposal.

Stol-age:  Store  in  a  dry  location  at all  times,  out of the  reach  of children  and  out of contact with  food
and  feed.
Disposal:  Wastes  resulting  from  the  use of this  product  may  be  disposed  of on  site or at an  approved
waste  disposal  facility.

Package  Disposal:  Dispose of empty  packaging  in  a  sanitary  landfill  through  ordinary trash  collection,
or if allowed  by  state  and  local  authorities  by  burning.  If burned,  stay  out  of smoke.

EPA  Reg.  No.  71653-2

0
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" From hands-on professionals . . .For hcnd,s-on preservationists"
P.O. Box 454 Northford, CT 06472   phone (203) 4844123    fax (203) 484-2398    www.conserveDoxv.com

INSTRUCTIONS
FLEXIBLE HPOXY CONSOLIDANT  100  & W100

a      Conserv 100 FLEXIBLE EPOXY CONSOLIDANT is a non-structural, slow curing,low viscosity liquid epoxy system

0      designed for saturating and encapsulating wood decay, or priming damaged areas. The w100 is a faster curing formula created

0    :°:ge)[ts%::e: :Li:y?:f£S£?#s=3s5iFa #eprs°E#ee:#£:°o:ud[uas: t¥jgj¥ :=i£:°e: ::sn£°thiae¥fagti¥ndosrtal±'±¥in8
a      charring from fire damage. Applications include porous end grain, window and door sills, sash, jambs, trim, siding, porch

o      elements, stair parts, fralning,log and timber elements etc. Use as a stabilizing primer for conserv 200 Flexible Epoxy patch.
NOTICE: Labels & literature are color coded for proper identification. Pfeuse take time to acquaint yourself with ¢JJ  abe   ,
instructions & precautions be/ore mixing. View instructional vidcos at www.conserveDoxv.com. Due to the variety of uses,

a      application methods and conditions that customers might use these epoxy products for, no waITanty is written or implied.

®      WOOD PREPARATION normally involves removing most of the loose and soft decay close to good wood prior to the

0   2:##;°r:#:o:¥TttyercopeT::H#ot;.If*°:: dbe=?n:?:£=d s££oP:[adctigfui/d8 ;° ;/£4#o]]¥t±° Sceotn:::#;;±i;£jgi:For
0      vulnerable moisture prone areas that have sustained decay, consider treating with liquid borate preservative 700-BC or 700-BD.

0      MIXING EPOXY: J7! hof weatfeerpat the c¢7! a/A resz.# o# ire & keep it in the shade to slow the curing process and increase

o     pat]jfe. Tiip. c:n be apn€ yifh the lap, but is especial];y ^givpo`rqrf,f or.faster ci!givg large.bplches of i.]{ \!!.loo. oI ". Tpe

oP#e¥gu::in;nyghm=g#isat°fifui#es::itiroerc£:t:nptso::rb°#ee:ic*::nat::Et}ofnuts°e%sfth(:P°ax#e#!;hBie::#:°e"£ggff°r
a      b¢sfc mefhodis to break down components A & B into as many sets as you choose of equal volume, using clear wide mouth

plastic bottles, then return A into metal cans and keep 8 in the bottles. (CSE offers various sizes of bottles and cans). A simple
break down video of this method is on our website. Or, see the Technical Data sheet for more advanced options using vol. or wt.

a      CAUTION.. The A Resin may crysfoJdee in prolonged cool storage and become cloudy or form crystals on the bottom of the

a      can. This condition can easily be corrected and does #of in any way alter or inhibit the effectiveness of the epoxy. DissoJve by

0     F^±,qur.Y¥t9.P= #:TS_i:.u3,e_ f_h*_ d_Tr+er_..P_¥i€¥ °^rT ,C_¥qu:y._Pl.a_¥_q_?_A_¥i_i P_of_y::t|o_r_:Lq_gptl_efp?_fl_:I:¥d stirgently until the material is almost clear. Do not over heat. Allow epoxy to regain normal room temperature before using.
APPLY CONSOLIDANT ideallv in a temperature range of 50°F-90°F to achieve a reasonably quick cure. Use W100 when the

a      temperatue is below 50°F and as low as 35°F. Provide covers to protect the epoxy from wet weather and hold in heat. Covers

Ofal;Sifun]goeLths:oi¥c.#:pS::;¥Lj££°uftst#newe£X¥ec:irtl;m=#Cu:if;es::#fauv[o££nd:pLS]}£Tgthe;x¥i°drttal]°°
®      sunlight during hot weather, or in rain. Apply 100 by funneling epoxy into a narrow mouth squirt bottle used to s¢to7iate areas

o      like checks and fissures or brush on directly from the can or a wide mouth bottle. Spraying should only be done by experienced

o    ::;i:tis;::¥fi.beTseanfTticotl;+i, eanpcpa]gs:::LT:dd=L:£E=ted:[y :n#£en#a;I.o#s::tv:eanwdo:fcgj #thmpoofy:#yx]¥.nFo: another
a      type of covering to keep the repair zone warm and dry until epoxy has cured. Protect unaffected areas from overspray or spills.

a      Before applying conserv 200 Patch, consolidant 7reed #of be fully cured. Apply 200 on wet 100 (preferred) or at a later time.

9Fin:h°o:.?°canthstheeTtoLcorfuTsoaeH:ettrfasti3o-n5,#yLSoft:L2jFc:rer#o#a#do¥:i;e¥::oL;y2::I;25g:ysHa::::u.s::i#yct=:re
a      faster and cold causes epoxy to cure slower. Expect to double the cure time for approx. every 20°F drop in temperature.

a      CLEAN-UP: Reusable tools may be wiped clean with dry paper towels ASAp after the epoxy has been applied. Discard paper

:   iF;e:i#:T¥s:?si.c£:s¥:§.i|:=i::i:en:d:#:::¥;i'eco#£i*e:tr#¥thy¥:ec#oengd: # #:ns:#C#% ::ot:#
a      EPQXT SAFETY i.s a.fu.nctio_n of common sense and good housekeeping. Wear chemfoaJ resistout dipaschfe gloves, eye

o      profecfrorty nd wo7* cfofifes. Don't get epoxy on your skin or clothing. Work with good ventilation.

0      §TL?]¥+^eTF; C:_°_TS:_T__]¥_S_e_I?:1:PP.X¥,CfTns:Td¥in±ap a on: y::I sh.elf lif?.if :tgred at moderate temperatues and kept dry in

0 tightly sealed containers. Epoxy stored at 50°F to 75°F is a guideline for an ideal long term storage temperature.

a                                                                                            (See reverse side for TECHNICAL DATA)                                                               Revised 12/2o|3
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" From hands-on professionals . . .For hands-on preservationists"
P.O. Box 454 Northford, CT 06472   phone (203) 484-4123    fax (203) 484-2398    www.conserveDoxv.com

TECHNICAL DATA
FLEXIBLE HPOXY CONSOLIDANT  100  & W100

o     Copsery 1.00 F|rEXIPLE,.Ero¥Y CONSTqLIDANT i,s a non-stn+ct:iral,I slow c`:ring, lox vi:$7es^ip.Hq¥d ,epoxy
o   :y¥gf:e£#;edcrfe°art£¥:*fd:dcae£::Pasp#£o#o £:taoy '3:roF#Srdo¥:ie¥o¥3:in¥:Ti]£°= :dfeasi:iyr suited
®     for consolidating and stabilizing pockets of wood decay, checks, fissures and other surface imperfeetious due to

®     weather exposure, insect infestation or minor chaITing from fire damage. Applications include porous end grain,
window and door sills, sash, jambs, trim, siding, porch elements, stair parts, framing, log and timber elements etc.
Use as a stabilizing primer for Conserv 200 Flexible Epoxy Patch.

®
o     MEASURING EPOXY: Website Breakdown video shows one method, or by volume and weight as fonows:
®
®
®
®

Bv Volume
100       ratioof4A:  1 B
W100  ratio of 3.25 A :  1 8

CURE SCHEDULE

Pot Life 100
Gel Time
Cure Time

Pot Life W100
Gel Time
Cure Time

PROPHRTIES

Color
Viscosity
Operating Range
Mixing Range
Shelf life

Bv Weicht
100       ratio of4.5 A :  1 B
W100  ratio of 3.5 A :  1 8

4 fl oz - approx. 4-6 hrs.  @ 72°F
4 fl oz - approx. 4-6 hrs.  @ 72°F
3-5 days @ 72°F (approx. 75% cured, tack free)

4 fl oz -approx.  1-2 hrs.  @ 72°F
4 fl oz -approx.  1-2 hrs.  @ 72°F
11/2-21/2 days  @ 72°F (approx. 75% cured, tack free)
Cold temperature extends cure time, but W100 can be used down to 35°F with wind protection.
Hot temperature speeds cure time, but 100 can be used up to 100°F in shade and small qty.
In hot weather avoid exposure to intense sunlight until final cure is complete.
Large volumes speed up cure time due to heat generating exothermic reaction of the epoxy.

Clear
Consistency of vegetable oil @ 72°F
-30°F to 160°F for cured epoxy
50°F to 90°F is ideal, but in colder temperature pre-warm epoxy or Inix for 3-5min. to start reaction
1 year in unopened original containers

PACKAGING & YIELD

Conserv 100 & W100 are supplied in I/2 gallon,  1 quart, 1 pint, I/2 pint, 1/4 pint and 2 fl oz quantities and 1 gallon, 2
gallon and 4 gallon quantities on request. Cover¢ge I.s v¢riebJe depending on the extent of the decay and subsequent
degree of saturation. Sufficient saturation to stabilize the damaged material is imperative for proper protection and
preparation for the Conserv 200 patch.

(See reverse side for INSTRUCTIONS) Revised  12-2013
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" From hands-on professionals . . .For hands-on preservatiohists"
P.O. Box 454 Northford, CT 06472   phone (203) 484-4123    fax (203) 484-2398    www.conserveDoxy.com

INSTRUCTIONS
GifoNSERV E Pox¥  LLc

®             FLEXIBLE EPOXY PATCH 200, S200 & W200
®      Conserv 200 FLEXIBLE EPOXY PATCH is a non-structural epoxy system for filling cavities, voids and surface

®      imperfections in wood. S200 is an extra slow curing version designed for hot weather. W200 is fast curing for cold weather

®down to 35°F, or for when a faster cure time is needed. The Conserv 200 system is flexible to withstand some of the ongoingexpansion and contraction of wood, yet firm enough to replace damaged portions of wood. It is easily tooled, carved, planed,
0      drilled or sanded. It will accept nails & screws, and can be painted or stained solid. Applications include windows, doors, trim,

3  ife;T=e:el;re;:ui:;#;So::eali:#c:#go|Tn:##?id:n¥:';g¥w!#gc;:£T:s;x?:a:i£:e;f#::j:1::tyn#f:;::sl'S '
®      application methods and conditions that customers might use these epoxy products for, no warranty is written or implied.

®      WOOD PR¥ARA^TIOT,I.o^TTe!|,y in.volyes remgvin? in?:t`of qe loo^se.and apft de?ay close to g?oq wo8g !ri8ir to applying

®LTi#£°#E¥x;ga::hwdrT}s.h¥£r%°pL;e%#S€:u#L:C]%¢"or&w?ooi:thme°;S#;a::#t:#igj°t¥LTjiErowu:#o:
®      vulnerable moisture prone areas that have sustained decay, consider treating with liquid borate preservative 700-BC or 700-BD.

:;#e:"rm¥:?meeJ#o%j:i:i:fe?#rs:2L#¥oe:si;:ts|#?##i=:r:fi¥g;f::;:n:tp:ag|#A::!F:;#:#fegeBP##:TgiJ#oer
®      three minutes by hand with a firm flat stick or use a power mixer. Blend in the entire bag C (reddish brown filler) with stick or

®gtTe:;Se[&yfe`sy,;dffo?+:#¥Ct§ebnre±as;one;de;d:°poa:iitsveAth&ese;Sn#asc°=S;esnectsy.#o°uu;::eons%fufeu]ales;oTu:ea,=];]ng:t[:hared
®      wide mouth plastic bottles, then return A into metal cans and keep 8 in the bottles. (CSE offers various sizes of bottles and

Ogo)ig#£rfa:i:#ds£.eE#ickber::reEdc°:n#e°ft¥n#epo¥ct:alfb¥gtcfdthue±uTasbenr#£&Vlpthc°caTc¥::tnc:.thAats£Wmepr[ee¥i±udpofr:in
®      video of this method is on our website. Or, see the Technical Data sheet for more ndt7¢#ced apfrous by vol. or wt.

®      CAUTION: The A resin may crystiazzzze in prolonged cool storage and become cloudy or form crystals on the bottom of the
can. This condition can easily be corrected and does #of in any way alter or inhibit the effectiveness of the epoxy. DissoJtJe by
gradually warming in direct sun, use a hair dryer, heat gun or carefully place the A can in boiling water or a double boiler and

®      stir gently until the material is almost clear. Do not over heat. Allow epoxy to regain normal room temperature before using.

®_=mera%gqEo&bnst±:$3poofx#sespeonx%h:±v':|%e=er%`nedhoeratu±sne5qftc+k3y###se±s:±T=pporft02Onf8wEtohtz%'&pnudtecsapnesc±Oalnlyie3itrhouth8eh}yasstperrewad28#
0     APPLY PATCH ideally in a temperature range of 50°-90°F to achieve a reasonable cure time. Use W200 when the temperature

®      is below 50°F and as low as 35°F. Use S200 to slow the cure in hot temps. from 80°F to 95°F. If possible, avoid applying epoxy

®;nutd#tps£#gih±°5:¥pn;ti¥fgr]i:S]e£¥#:=e.t#:%:&:£V#eHca°wnge#|#C:susa°chget£°ernF#:Chh£#*nct
®     epoxy patch. Plastic or metal putty knives, straight edges etc. are good tools for applying the patch. Two sizes of empty caulk

®t:¥:gtwa:ari]:#ul]:asdwwo]ith#:t::]f:rg:#jg:r:::ipicgat;°£i#ugs:nvg°];d2S*°::rift;":#:P2efnc£¥:rfr#££epwthhe°:;o:;
0     from curing too fast Cover treated areas with poly wrapped/tented over work to keep warm & dry until epoxy has set.

0      _CURII±|G of .Co_nse_rv 200 Patcp is ly2-2[A days at 72° F or room temp, S2cO is 3-5 days at 72° F, W200 is 1-2 days at 72° F.

g  Ee:T:j[Lra:¥e#e:::d|:=u::f:Ci::tf:er=isi|ocg:eu;e8ieF::Xa=C':he::En?ankdehc::i¥==e:p#::n¥:#i:asf;wA:a

g  ¥fb!s:f|;¥=Tee;o:ri|:w;?:e:;:i:o2r,dr:;gdr#£i:fiir:a;s;iss #T:e:feeg:pewi| :gcn#x?|o=opsa=r
®     equipment if allowed to sock for an extended period of time. Acetone, Methylene chloride and MEK softens cured epoxy for

8p##c:fo#;::£L;:¥:t:°:;:¥;°o¥Ls:riorh:LuoS£E=Pwmo8rkYeL#jfoe#:stris:gutdiposchfegfovcs,eye
a     STORAGE: Conserv 200 series epoxy patch has a one year shelf Ire if stored at cool temperatures and kept dry in tightly

o     sealed containers. Epoxy stored at 50°F to 75°F is a guideline for an ideal long term storage temperatue.(See reverse side for TECIINICAL DATA)                                                                  Revised 12-2013
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" From hcnd,s-on professionals . . .For hands-on preservationists "
P.O. Box 454 Northford, CT 06472   phone (203) 484-4123    fax (203) 484-2398    www.conserveDoxv.com

TECHNICAL DATA
FLEXIBLE EPOXY PATCH 200, S200 & W200

Conserv 200 FLEXIBLE EPOXY PATCH is a non-structural epoxy system for filling cavities, voids and surface
imperfections in wood. There are three speeds: S200 is an e2itra slow curing version designed esp. for hot weather 80°F to 95°F,
200 original formula is slow curing midway between the other two speeds and is used over a wide temp. range of 45°F-85°F,
W200 is fast curing for cold weather below 50°F and as low as 35°F and also used for a quicker cure when using small
quantities in wanner Temps. These speed choices and temperature ranges are only guidelines for achieving reasonable cure
rates. Conserv 200 system is flexible enough to withstand most of the ongoing expansion and contraction of the wood. It is
eeasily tooled, carved, planed, drilled and sanded. It will accept nails and screws, and can be painted or stained with a solid
stain. Used on windows, doors, trim, siding, porch elements, stair parts, framing, logs, timbers, and ornamental components etc.

MEASURING EPOXY: Website Breakdown Video shows one method, or by volume and weight as follows:
By Volume

200       ratio of3.25 A :  1 B
S200    ratioof4A:  1B
W200  ratio of 3 A :  1 8

Bv Weicht
200       ratioof3.5A :  1 B
S200    ratioof4.5A:  1B
W200  ratio of 3 A :  1 8

Gauge the amount of the fiiller component C bv consistencv if vou have experience mixing the 200 Patch with our
matched sets or use ratio  1 A & 8 :  1.4 C bv vol. or 7.89 A & 8 :  1  C bv wi.

CURE SCHEDULE
Pot Life 200
Gel Time
Cure Time

Pot Life S200
Gel Time
Cure Time

Pot Life W200
Gel Time
Cure Time

PROPHRTIES

6 fl oz - approx.  1-2 hrs.  @ 72°F
6 fl oz -approx.  1-2 hrs.  @ 72°F
11/2 -21/2 days  @ 72°F (approx. 75% cured, tack free)

6 fl oz - approx. 3-5 hrs.  @ 72°F
6 fl oz - approx. 3-5 hrs.  @ 72°F
3-5 days  @ 72°F (approx. 75% cured, tack free)

6 fl oz - approx. 30-60 min.  @ 72°F
6 fl oz - approx. 30-60 min.  @ 72°F
1-2 days  @ 72°F (approx. 7597o cured)
Cold temperature extends cure time, but W200 can be used down to 35°F with wind protection.
Hot temperature speeds cure time, but S200 can be used up to 95°F in shade and small qty.
In hot weather avoid exposure to intense sunlight until final cure is complete.
Large volumes speed up cure time due to heat generating exothermic reaction of the epoxy.

Color                   Reddish brown, can tint with dry mortar colorant, Contact CSE if a white c powder option is needed
Viscosity             Consistency @ 72°F from a slurry to stiff mashed potatoes depending on amount of thickener D used
Operating range -30°F to 160°F for cured epoxy
Mxing range      50°F to 90°F is ideal, but in colder temperature pre-warm epoxy or mix for 3-5min. to start a reaction
Shelf life              1 year in unopened original containers

PACKAGING & YIELD
Conserv 200, S200 and W2cO are supplied in % gallon, 3/8 gallon, % quart, % pint, 3/8 pint and 3 fl oz quantities
and 11/2 gallon, 3 gallon and 6 gallon on request. Yield is equivalent to the set size purchased. Maximum use of fillers
and thickeners supplied will produce the amount indicated.

(See reverse side for INSTRUCTIONS) Revised 12-2013
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