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ABSTRACT

1Repor t s  resu l t s  on test  stakes of southern pine sapwood 2 by 4 by
18 inches in s ize , t rea ted  by pressure  and nonpressure  proces~.es and
installed by the  Forest P roduc t s  Laboratory and cooperators  in decay
and termite  exposure s i tes at var ious t ime s since 1938 at Saucier , ~1iss. ,
Madison , ~ i s . ,  Bogalusa , L a . ,  Lake Charles , La., Jacksonvi l le , Fla.,
and the Canal Zone , Panama.  Also included in the tests at  Saucier , ~ iss .,
are smaller p in e st~~Lc~ and those of t rea ted  and un t rea ted  plyt~ood ,
m o d i f i e d  wood s , laminated  paper p last ic , and p ine in fec ted  ‘~-:it 1i Tr ic it oderm a
mold. .‘~

Southern pine untreated control stakes have had an average life of about
1 ve:ir in the  Canal Zone , 1.8 to 3.6 years in Mississipp i, Florid a,
arid Louisiana , and about 6 years in wisconsin. Superficial treatments
lv 3—minute di pping and brushing with preservatives such as coal—tar
creosote and petroleum oils containing copper naphthenate , zinc napilt: t iia te ,
phenyl mercury oleate , and pentacLilorophenol have added a few months
to 4 years to the life of the untreated stakes. Some waterborne preserva tives
have provided less protection to the stakes than the standard preservative
oils, such as coal—tar creosote and pentachloropiienol solutions , when
preservative retentions have corresponded to those in commercial use.
Other waterborne p~~ servatives have shown excellent results in the exposure
tests.
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COMPARISON OF WOOD PRESERVATiVES
IN STAKE TESTS1
(1977 PROGRESS REPORT)
By
H. L. DAVIDSON , Physical Science Technician
Forest Products Laboratory ,2 Forest Service
U.S. Department of Agriculture

INTRODUCTION

The results of an international termite exposure test3 have indicated
that pine sapwood stakes 2 by 4 by 18 inches furnish an effective means
for testing the protection provided against decay and termite attack by
various wood preservatives. The Forest Products Laboratory during late
1938, in cooperation with others, treated test stakes of southern pine
sapwood with several preservatives for installation at the Harrison Experimental
Forest at Saucier , Miss. Replicate sets were treated for installations
at Madison, Wis. ,  Bogalusa , La . ,  Jacksonville, Fla . ,  and the Canal Zone ,
Panama. Since 1938, add itional preservatives have been added to these
tests, principally at the Saucier , Miss., station. Also installed at
that station, so their decay and termite resistance could be studied ,
were stakes of treated and untreated modified—wood products, such as plywood ,
impreg, compreg , staypak, papreg, laminated acetylated wood , cyanoethylated
wood , that with thiamine destroyed , wood infected with Trichoderma mold ,
embedded fiberboard (western hemlock strands in portland cement), and
particleboard.

In 1967 an installation including 11 standard wood preservatives was
made in cooperation with the Wood Products Insect Laboratory ,
Gulfport, Miss., at Lake Charles, La., in an area infested by the destructive
Formosan termite (Coptoterme s formosanus), and for comparison at the
Harrison Experimen tal Forest.

1 This note is a continuation of progress ro~ :rt ~s by td~: sane title
issued periodicall y from 1950 to 1962 as ~~r~s ir h~~ts . ‘r-~tory
Report No. 1761 crnd as USDA Forest Ser~’i o . ‘a ~’’d •~.

‘ to PPL—02 since
1963.

2 Maintained at Madison, Wis., in o ) p t ’r.1~ ~~~: .‘~~ •~o

of Wisconsin.

Hunt , G. I~1., and Snyder1 1’. E. du Int~~~ .~~~~nal ‘i-~1 t~ Exposure
Test .  Proceedings of the American Woo l -I  eser~’evo ’ ~1 ‘1 t7/~~, 1930,

p p .  318-334. Annual progress reports p ul ’l iahed i~i t~~cso i~~.~ ’’ € % ~~~s
each year f rom 1930 to 19 4i , aga in in L i h , T~ bri’, and 195? (fi nal r epo r t) .
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Stake tests are useful for screening out ineffective materials. They
can be used to advantage as a means of further exploring the preservative
properties of materials that show promise in laboratory toxicity tests.
The limitations of these somewhat accelerated field tests must be recognized ,
however , by those who wish to make use of them . They should not be considered
as a substitute for actual service tests on full—size products such as
ties, poles, or posts. Furthermore , the results obtained in stake tests
are applicable only under the set of conditions existing in the particular
test. Factors such as exposure conditions , preservative retentions,
preservative distribution , heartwood volume , and size (surface area in
relation to total volume) all tend to influence the performance of treated
wood . With small stakes, these factors are much different from those
when treated products are used under actual service conditions.

This publication is a progress report on the condition of the modified
wood products and stakes, treated with the various preservatives and
oils, at the time of the 1976 inspections. The t e s t s  at Panama were
completed with the final inspection in January 1956. Those at Jacksonville
were terminated in December 1960 and those at Bogalusa in December 1962.
Progress reports showing the condition of the test stakes in 1947, and
during each of the years 1949 to 1969, 1971 , 1’973 , and 1975 were prepared
previously.7’4

PRESERVATIVES AND MODIFIED-WOOD PRODUCTS TESTED

Table 1 lists preservatives and other products tested , and refers to
existing specifications in cases in which specifications had been issued.
Table 1 also refers to tables 2 through 53 in this report , in which test
data on the various materials appear. Formulations of treating solutions
and descriptions of the various test materials are generally given in
these tables. More complete information as to the source and composition
of the various materials can, in most cases, be furnished upon request
to the Forest Products Laboratory.

SELECTION AND TREATMENT OF STAKES

The stakes of modified wood , with one or two exceptions , were 4 by 18 inches
with variable thi-knesses. The wood stakes were, for the most part,
2— by 4—inch (nominal) by 18—inch southern pine, uniformly seasoned ,
surfaced four sides, and selected , as far as possible , for freedom from
heartwood , wane, objectionable knots, and other visible defects. Five
installations included stakes of smaller size for comparison (tables 6,
35, 37, 42, and 45). The stakes, before treatment , were identified by
a number, either stamped on the ends or marked with lumber crayon .

Blew, J .  0. Coo~ ar ioon of Wood Pr ’oo r~’z t  I i ’  ~ ~~ L -~ta ~~’ 2oo f
Proceedings of  the American Wo J d — I 1 o o ’r L ’ 1~ro ‘ ,loo~ ofot ;on , 1) 48 , ;~~~~

.
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All preservative treatments were by pressure impregnation unless otherwise
indicated in the tables. Waterborne preservatives, unless otherwise
noted in the tables, were applied by the full—cell process, while preservative
oils were applied by either empty—cell or full—cell methods, depending
upon the retentions required. Complete penetration is desirable and
is usually noted in the pressure treatment used. For this reason heartwood
material was avoided in the southern pine stakes unless specially noted
(table 5). With few exceptions, preservative retentions were computed
for individual stakes5 from the difference in weight before and after
treatment . Surplus preservative was permitted to drain from the stakes
before the final weights were taken. After past experience or exploratory
treatments had indicated the correct treating schedule or the treating—
solution concentration necessary to produce a desired preservative retention,
twenty 2—by 4—inch stakes were treated for each test variable, from which
10 acceptable stakes were selected for installation. By discarding those
stakes with retentions higher or lower than that desired , the 10 stakes
selected by this procedure were usually found to have preservative retentions
within 10 percent (plus or minus) of that sought. The stakes not acceptable
for the test provided material for checking preservative penetrations.
For stakes treated in liquefied petroleum gas (tables 42 and 45) it was
impracticable to follow this general procedure. Th~ stakes installed
were treated at a commercial plant during the presence of a Laboratory
representative and retentions were determined from the analysis of either
sections of test stakes or from extra matched stakes included for that
purpose.

The test stakes were usually identified by a numbered metal tag nailed
(riveted in the case of hard or thin modified—wood products) to the wide
face approximately 2 inches from the top of the stake.

INSTALLATION AND INSPECTION OF STAKES

The stakes at Madison, Wis., and Saucier, Miss., were installed in plots
by the randomized—block method .6 The stakes were set in the ground in
an upright position with about half of their length (9 in.) in the ground.
The soil in the plot at the Harrison Experimental Forest, Saucier, Miss.,
is Norfolk fine sandy loam with a pH of 4.85. That area was cleared
of trees, mostly scrub oak and gallberry with a few longleaf and slash
pine, before the stakes were installed , and the ground cover is now mostly
wire grass. The Madison , Wis., plot , until late 1956, was located in
an area of clay loam soil partially shaded by various hardwood trees
and sumac. In October 1956, it was necessary to move the stakes to a
new test plot near Madison with similar soil but without overstory of
trees or shrubs. The soil at Bogalusa , La., is sandy loam , and that
at Jacksonville, Fla., is sandy. Both plots are partially shaded . The
plot at Lake Charles, La., is located on an open area partially covered

Preservative retentions on individual Btakes have not bc’cn included
in this report beccvAse of the large amount of apace that woul d be required.

6 Fisher , R. A., and Yates , P. Statistical Tables for Agricultural and
~~~~~~~~ Medical Research. London. 99 pp. 1938.
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with broom sedge and marsh grass. The top 10 inches of soil is sandy
with some streaks of clay, below which is a heavy muck and the water
table.

The 1970 and 1974 inspection at Lake Charles, La., and the final inspec-
tion of stakes installed at the Canal Zone during January 1956 were made
by representatives of the Wood Products Insect Laboratory , Gulfport, Miss.,
&nd the Forest Products Laboratory . The final inspections of the stakes
at Jacksonville and Bogalusa were made in 1960 and 1962, respectively,
by representatives of the Chapman Chemical Co. and the Forest Products
Laboratory. The Madison and Saucier installations were inspected by
the Forest Products Laboratory.

In these inspections, the stakes were removed individually, scraped off
to facilitate inspection, examined, and then returned to their original
place unless their condition indicated removal. Following the examination,
the stakes were given a numerical and a letter rating according to decay
and termite attack, as follows:

Decay Termite attack

1, no decay A , no at tack
2, slightly soft or suspicious B, nibbles or trials
3, partial or limited decay C, limited attack (penetration)
4, bad decay D, heavy attack 75, removed because of decay E, removed because of termite attack

In tables 2 through 53, stakes listed as “Good” had an inspection rating
of one of the following: lA , lB, 2A, or 2B. Stakes listed as “Serviceable
but showing some decay” had one of the following inspection ratings:
3A, 3B, 4A, or 4B. Those listed as “Serviceable but showing some termite
attack” were so classified on the basis of a field rating of: 1C , 2C,
1D, or 2D. Stakes listed as “Serviceable but showing some decay and
termite attack” were given one of the following ratings: 3C, 3D, 4C,
or 4D. Under the foregoing system of classification , stakes showing
limited and heavy decay , termite attack , or both are grouped together.
Undue emphasis is often placed upon this classification , in which the
stakes show some deterioration but are not necessarily in serious condition.
In making comparisons between preservatives, therefore , only the stakes
actually destroyed should be considered .

For stakes classified as “Destroyed by decay fun gi and termites, ” both
forms of deterioration must be rated at least w4 ~‘i decay or heavy attack
(“4” or “D”) in the inspection. In other words, take rated In the
inspection as 3E would be considered as destroyed by termites rather
than by decay and termites, while one rated as SC would be considered

50 pct or more of orooo so’t ion h’o~
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as destroyed by decay fungi. The system used in the tables for classifying
the destroyed stakes therefore emphasizes the major factor or factors
responsible for damage, but it ignores those that may have been noted
but that have not seriously contributed to the destruction. In estimating
service life prior to 100 percent removal of stakes it has been noted
that the average life Is approximately at the time when 60 percent of
the stakes in a group have been removed.

The foregoing system of classification is considered well suited to the
requirements of tests rated on the basis of visual examination . Such
methods of examination do not appear to warrant the use of elaborate
or precise methods of roting or classification.

Tables 2 through 53 show the condition of the test stakes at the most
recent inspection. Table 54 is a summary of results obtained in Mississippi
on 2— by 4—inch pine stakes treated with wood preservatives that are
in general use.

SUMMARY OF RESULTS

The results of the tests thus far can be summarized as follows:

Southern Pine and Plywood Stakes

Untreated stakes.——The untreated 2— by 4—inch southern pine sapwood stakes
have had an average life of approximately 1 year in the Canal Zone, Panama,
1.8 to 3.6 years at Saucier , Miss., Bogalusa, La., and Jacksonville, Fla.,
and 4 to 6 years at Madison, Wis. At Lake Charles, La., 60 percent of
the untreated control stakes were destroyed by Formosan termites during
the first year. Untreated 3/4—Inch pine sapwood stakes In Mississippi
have had an average life of 1.4 to 2.1 years.

The untreated Douglas—fir plywood stakes installed at Saucier, Miss.,
have had an average life of about 1 to 4 years. Those glued with phenolic
and urea—resin glues have lasted somewhat longer than those glued with
casein glue, which have had an average life of 1 year. The stakes cut
from Douglas—fir lumber and of thickness similar to that of the plywood
have had an average life of slightly more than 2 years. Untreated plywood
stakes of yellow birch , sweetgum , and tangile have had an average life
of less than 2 years.

Pressure—treated stakes.——In the newer installations and In those with
the more effective preservatives only a limited number of stakes has
thus far been removed , and the average life of stakes pressure—treated
with various preservatives cannot yet be determined . Estimates on average
life were made for preservatives with significant failures at the time
of the termination of several installations (see tables 2, 3, 4, 5, 8,
12, 18, and 38). In the Canal Zone, stakes treated with several retentions
of chromated zinc arsenate have been destroyed during the 15—1/3 years

_ _ _ _ _ _ _ _ _ _ _ _ _ _  a
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of exposure. Stakes with 0.33 (0.22 oxide basis) pound per cubic foot
of the preservative had an average life of 9 years, while those with
approximately 1.05 (0.69 oxide basis) pounds had an average life of
15.3 years. With chromated zinc arsenate retentions of 0.33 (0.22 oxide
basis) pound to 1.06 (0.70 oxide basis) pounds per cubic foot , failures
have occurred in Wisconsin , while after 36 years in Mississippi failures
have been noted only with the low retention (table 4; see similar comparison
in table 20). This is attributed to the presence of arsenic—tolerant
fungi at the Wisconsin test area.

Stakes treated with retentions of from 0.5 (0.30 oxide basis) to 1.0
(0.61 oxide basis) pound of chromated zinc chloride per cubic foot lasted ,
on an average, about 5 to 7 years in Panama, 14 to 20 years in Mississippi,
and 15 to 18 years in Wisconsin. In Panama, stakes treated with fluor
chrome arsenate phenol with average retentions of 0.2 (0.16 oxide basis)
to 0.3 (0.24 oxide basis) pound per cubic foot had an average life of
about 3 and 6 years , respectively . With stakes treated with 0.6 (0 .48
oxide basis) pound per cubic foot, the average life in Panama was 14 years.
In Mississippi, stakes treated with 0.2 (0.16 oxide basis), 0.3 (0.24
oxide basis), and 0.6 (0.48 oxide basis) pound of fluor chrome arsenate
phenol per cubic foot had an average life of about 10, 18, and 24 years,
respectively. Stakes in Wisconsin treated with similar retentions of
that preservative had an average life of 14 to 16 years.

Of the waterborne preservatives in test (25 to 31 yrs or longer in Mississippi),
the formulations containing either copper and arsenic (aninoniacal copper
arsenate, table 14) or copper, chromium , and arsenic (chromated copper
arsenate, tables 15 and 20) are the better performers with no failures
with retentions of 0.5 (0.29 oxide basis) per cubic foot or higher.

Results thus far on installations of pentachlorophenol with similar reten-
tions (approximately 0.2 lb/ft3) and with different hydrocarbon solvents
(tables 17, 42 , and 45), show better performance with solutions containing
the heavy solvents such as heavy gas oil, lube oil extract (table 17),
No. 4 aromatic oil (table 22), and AWPA P9 (heavy petroleum solvent)
(tables 42 and 45), than with volatile (LPG) or light oils such as Stoddard
solvent (mineral spirits) (tables 17 and 42). Preservatives such as
rosin amine—D—pentachlorophenate (tables 22 and 23), tributyltin oxide
(tables 36 and 41), and copper—8—quinolinolate (tables 38 and 43) also
show better performance with the heavy petroleum solvent than with the
light Stoddard solvent (mineral spirits). The above—mentioned heavy
petroleum solvents have the following properties:

-6- 
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Vis— Penta 1)istillation
API Flash cosity solvency

gravity point SUS at at IBP 50 EP
Petroleum oils 600 F (PMCC ) 100° F 75° F 

— 
percent 

__________

(°F) (Pct) (°F) (°F) (°F)

Heavy gas oil, —

No. 101 8.3 345 167.4 20—22 600 700 734
Lube oil extract 5.1 295 196,4 28—30 440 696 736
AWPA P9 (heavy) 23.8 225 38.4 15 480 538 647
No. 4 aromatic 6.8 230 72.6 10+ 458 592 Cracked ,

(85 pct)

Coal—tar creosotes installed in Mississippi during 1940 and 1941 (tables 4,
5, and 6) have shown better performance than those installed in 1948
(tables 18 and 19). In the latter installation , 10 coal—tar creosotes
with a retention of approximately 8 pounds per cubic foot showed only
a few serviceable stakes after 20 years and the average life was determined
or estimated at 14 to 21 years. Creosotes installed earlier showed only
20 to 60 percent failures in 35 to 36—1/2 years.

Stakes pressure treated with the fire—retarding formulation containing
ammonium phosphate and ammoniuni sulfate lasted , on an average, only 2
to 3 years in Mississippi. With these amnioniuni salts plus borax and
boric acid, the stakes installed in 1943 lasted on the average of about
4 years. The fire—retarding formulation with borax and boric acid alone
has provided protection against decay and termites for an average of
about 6 years. The addition of zinc chloride and chromium compounds
to combinations of boron and aimnonium salts in fire retardants improves
protection against decay fungi and termites.

Douglas—fir plywood stakes treated with 6 and 12 pounds per cubic foot
of coal—tar creosote have performed somewhat better in Mississippi than
those treated with 26 pounds of 1.1 percent or 2.25 percent pentachlorophenol
in light solvent per cubic foot (Table 8).

The results of stake tests in Mississippi show copper naphthenate is
furnishing greater protection than zinc naphthenate with similar retentions.

Stakes pressure treated with various concentrations of phenyl mercury
oleate in naphtha have lasted from 5 to 9 years in !‘~ississippi. This
chemical alone did not perform quite so well as did a proprietary product
containing a water repellent.

Rosin amine D pentachiorophenate in Stoddard solvent is performing less
satisfactorily than is pentachlorophenol with that solvent and similar
retentions. Naval stores products such as rosin oil , oleo resin , and
dro p liquor concentrate with petroleum solvents appear to have limited
value as preservatives but are improved by the addition of pentachlorophenol.
Urea (table 10) has also shown limited protection. Stakes pressure treated
with 5.8 pounds per cubic foot had an average life of 9.1 years in

— 7 —
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Mississippi. Other products showing limited preservat ive value in the
retentions used are acrylonitrile (cyanoethylation), ammonium hydroxide
(thiamine destruction), amyl phenyl acetate, capric acid , copper—8—quinolinolate
(in Stoddard solvent), diamyl phenol , DDT, dodecyl amine, nickel stearate ,
and tributyltin oxide (in Stoddard solvent).

An indication of the influence of size of test stakes can be noted in
table 6 where, with a coal—tar creosote retention of 8 pounds per cubic
foot, 1/2—inch square stakes show an average life of 17 years with
100 percent removed in 21—1/2 years. After 33—1/2 years , 1—1/2—inch
square stakes show 100 percent failures with an average life of 26.6 years,
while 2— by 4—inch stakes show 30 percent failures. Also of interest
in table 6 is the performance of 2 by 4 stakes treated with 3.3 pounds
of coal—tar creosote per cubic foot which show an average life of 24.9 years.
With a similar retention of creosote , but with the preservative applied
in dilution (11.25 pct) with toluene, the stakes show an average life
of 19.1 years.

Nonpressure—treated stakes.——Southern pine stakes and Douglas—fir plywood
stakes treated by superficial applications, such as brushing and brief
dipping in coal—tar creosote and solutions of pentachlorophf ol, copper
naphthenate, zinc naphthenate, and phenyl mercury oleate, have, in general,
lasted 1 to 4 years longer than the untreated control stakes. Stakes
dipped for 15 minutes in coal—tar creosote had a life of about 8 years
in Mississippi, however. For the plywood stakes in which the veneer
was treated by dipping or long soaking in the preservatives before gluing,
the results have generally been more favorable than for plywood similarly
treated after gluing. Stakes soaked 18 hours in solutions of pentachloro—
phenol or mixtures of chlorinated phenols have lasted 5 to 10 years in
the Canal Zone. In the United States, the stakes soaked 18 hours in
these solutions lasted 8 to 16 years. Douglas—fir plywood stakes treated
by brushing, dipping, and 18—hour soaking in chloro—2—phenylphenol solution ,
however, have lasted only a few months longer than the untreated plywood
control stakes. Douglas—fir plywood stakes treated by soaking 18 hours
in pentachlorophenol solution had a life of 5 years, while those similarly
treated with coal—tar creosote have an estimated average of 24 years.

Pine stakes treated by soaking in urea solution have lasted about 1 to
1—1/2 years longer than the control stakes in Mississippi, while those
similarly treated with ureafornialdehyde solution have lasted about 3
to 4 years longer than the controls.

Pine stakes with higher retentions of copper chroniate and with copper
arsenate applied by double—diffusion have continued to perform well after
35 years in Mississippi. Failures thus far, however , are attributed
to poor penetration of the preservative.

-8-
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Modified—Wood Stakes

Plywood impregnated with phenolic resin (impreg) and impregnated and
compressed (compreg) has been considerably more resistant to decay and
termite attack than untreated plywood of the same species. Plywood stakes
with a low resin content had an average life of approximately 7 years
and those with a high resin content lasted 12 years. In Douglas—fir
plywood stakes with phenolic—resin—impregnated faces and untreated cores,
an average life of about 3.5 years has been obtained , and somewhat better
results have been noted when the edges of the plywood have been protected
with a phenolic—resin coating. Southern pine 2— by 4—inch stakes impregnated
with a low resin content had an average life of 12 years while those
with a higher content of phenolic resin have lasted somewhat longer .

Laminated paper plastic made with phenolie resin has shown limited resistance
to decay and termite attack, with the life of the stakes averaging about
6 to 8 years. Heat—stabilized birch and maple plywood (staypak) stakes
have lasted about 4 to 6 years. The staypak with veneer of 1/16—inch
thickness has performed better than that with 1/8—inch veneer, presumably
since the thinner veneer permits a better distribution of the phenolic—
resin adhesive in the plywood.

Acetylated birch (laminated veneer) has had reasonably good resistance
to decay and termite attack with an average life of 17.5 years in Mississippi.
Deterioration is due principally to decay fungi.

Untreated stakes of aspen particleboard installed in 1973 are now destroyed
with an average life of 2.5 years. It is interesting to note that this
material treated with chromated copper arsenate and fluor chrome arsenate
phenol is showing less degradation than that treated with pentachlorophenol
(Table 49).

The nontoxic preservatives propylene oxide, butylene oxide, and
epichiorohydrin in combination with propylene oxide are all showing
various degrees of degradation by termites and decay after 2 years service
(Table 50).

-9-
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NOTE

CAUTION : Pesticides can be injurious to humans , domestic animals , desirable plants .
and fish or other wildlife——if they are not handled or app lied properly . Use all
pesticides selectively and carefully . Follow recommended prac tices for the disposal of
surplus pesticides and pesticide containers.

Mention of a chemical in this report does not constitute a recommendation ; only those
chemicals regis tered by the U.S. Env ironmental Protection Agency may be recommended , and
then only for uses as prescribed in the registration——and in the manner and at the con-
centration prescribed . The list of registered chemicals varies from time to time ;
prospe ctive users , therefore , should get current information on registration status from
Environ mental Protection Agency . Washington , D.C.

Crankcase oils may contain chlorinated naphthalenes , which have been reported to con-
tribute to ‘X—disease’ (hyperkeratosis) in cattle. These oils are therefore not
recommended for preserva tive treatment of wood wi th which cattle may come in contact .

- 10-



Table l.——tn dex to materials tested

Material, : Existing specification Table No.
or AWPA reference

chemicals

Ac id copper chromate :Fed . Spec. TT—W—546; AWPA PS : 15, 16, 46, 47
Acrylonitrile : —— : 36
Aidrin : —— : 41
Asisoniacal copper arsenate :Fed. Spec . TT—W—549; AUPA P5 : 14, 47 , 51, 52
Ainmoniacat copper borate : -- : 52
A~~onium hydroxide : —— : 36
Ammonium sulfate—p hospha te :Navy Spec. 51c38 : 13
Amyl phenyl ace tate : —— : 14

Basic zinc chloride : —— : 26
Basilit UA : — —  : 30
Boliden salt S—25 : — —  : 24
Borax—boric acid :Navy Spec . 51C38 : 13
Buty lene oxide ~U.S. Paten t No. 3,985.721 : 50

Capric acid —— : 14
thloro—2—phenylphenol —— : s. 8
chroisated copper arsenate :AWPA PS , Type A; Fed . Spec . : 15 , 47

TT-W—550 Type I
Chroma ted copper arsenate :AW PA PS , Type B; Fed. Spec . : 20, 47

TT—W-550 Type 11
thromated copper arsenate :Fed. Spec , TT—W—550 Type III : 48, 49, 51
thromated zinc arsenate :Formerly in Fed. Spec . TT—W—538; : 4, 24

AIJPA P5
Chromated zinc chloride :Fed. Spec. TT—W—551; AWPA PS : 2, 16. 25, 35. 47
thromated zinc chloride , copperized :Forwerly in Fed. Spec. TT—W—562 ; : 31

M~PA P5
Ch romated zinc chloride (FR) :AWPA PlO , Type B : 25

Copper arsenate :AWPA Proc . 1941; pp. 23—31 : 9
Copper chroma te :AWPA Proc . 1941; pp. 23—31 : 9
Copper—chrome boron (Cb) :U.S . Patent No. 3 ,007,844 46
Copper—chrome—phosphorus : — —  : 48
Copper formate —— : 34
Copper n&phthenate :AIJPA PS : 7. 12, 16, 17, 29
Copper—8—quinoltnola te :MJPA P8 38. 43

Creosote, coal— tar :AWPA P1; Fed. Spec. T1—C—645 : 4, 5, 6, 8
16, 17 , 18, 19, 20,
31 , 35 , 47

Creosote, coal—tar (~~g1ish) : —— : 18, ~.Z9Creoso te , coal— tar (low temperature) : —— : 28
Creosote, coal— tar (Texas lignite) —— : 32
Creosote—coal tar solution :AW PA P2; Fed. Spec. ‘T—C— 6S0 : 18, 47
Creosote—petroleum solution :Fed. Spec . TT-W—568 : 18. 47
Creosote toluene : — — : 6

Diamyl pheno l : -— 14
Dichloro—diphenyl- trlchloroethane (DOT) : —— 14
Disidrin -— 41
Dodecyl amine : —— : 14
Drop—liq uor concentrate : —— : 27

Epichiorohydr in :U ,S . Pa tent No. 3,9N5 ,921 50
(Pa ge 1 of 2)

— 1 1 —



Table l.—— Index to materials tested——continued

M aterials : Existing specification Table N o .
or AW PA reference

Clieraicals_~cont tnued
Fire retardants : —— : 53
Pire retardants : AWPA PlO : 25
Fluor chrome arsenate phenol :AWPA PS ; Fed. Spec. TT—W—535 : 2 , 33 , 37, 47, 49

Type A
Fl uor chrome arsenate phenol :AWPA PS ; led , Spec, TT—W—53 5 : 47

Type B
Puel oils : —— : 5 , 17 , 27

Hep tadec vl trimet h y l te tra— h ydro nyr imidine (HIP) : —— : 44
KP (coppe r oxide and chloropheno l) : —— : 35
L igni re—tar extracts : —— : 39

Mercuric chloride —— : 12
Mina lith :AW PA PlO , Type C : 25
Nickel—chromium—arsenic salt —— 15
Ni cke l—stearate : —— : 14
Oleo resin : —— : 27

Par affin : —— : 32
Pentach ioropheno l :AW PA P8; Fed. Spec. TT—W—570 5, 8, 12, 16, 17 , 22 ,

23, 27 , 29, 31, 32,
33 , 41, 42, 43, 45,
47 , 49

Petroleum oils (various types) : —— : 17 , 18, 21 , 23 , 45
Pheny l ~mrcury oleate : —— 12
Propylene oxida :U.S, Patent No . 3,985,921 : 50
Pyresote :AWPA PlC , Type D 25

R osin amine 0 copper acetate comolex : —— : 27
Rosin amine 0 oentachlorop hena te : —— : 22 , 23
Rosin oil : —— : 27

Sodium pen tachioro ohena te : —— : 2 , 5
Sodium tetrachioro phenate : —— : 2
Tol uene —— : 6
Tri b utvi t i n oxide : —— : 36 , 41

Urea —— 10
Zin c— ar sena te—chromium salts —— 20
Zinc cNl ori de : —— : 2, 4, 20 , 26
Zinc na oht henate —— : 7, 8

ModI F ie d woods, plywood. and paper plastic

Acety la te d wood —— : 14

Cvanoe thy lat ed wood : —— : 36
Ethedded fibe rboard : —— : 40
Heat—stabilized iiood (stavoak) : —— : 11

La minated paper plastic (paprep ,) : —— : 11
Impreg and comp re g ——
M old—Infected wood —— : 31
P ar tic leb oard : — — : 49
Plywood : —— : ~~, 5 . U’, i i

, 51
Wood ~~ 1t ~~ th i amine destroyed : ——

~ ‘age 2
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lahIr 2, —— Co n . ’ i t t on  0’ s:’ut :e rn , lf l e ~~ 3k es  2 n 4 to .  ror,n., t I N - - ,  .~~ r e : , ,. - t a r ,  a. : 1 2_2’ n.’ ) s  a n d  .- t c ,  loor c t t r o ~~ a rs e n a t e
,hen ol—— Tnn , D, a i n ~ o~~l or 1de, and th r ~~~a ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ e’~~~ S : a t . p l a c e 2  in  L e s t  a,
Co lorado Islan d ~ Canal 2one~ Septnr’ *rer 19 )8; Bo~ra I o vj~ .: ,,, ‘e t e r ~~ ) 9jd - ’ a . t b v o n t  ~~~~~ Ia .~ 2 ,.nt,ar. )939~ jla,rtn on
t o t e r t neneal F oFes t . Sauci er , ‘I t s , ,  • December 19 (9 ; u:) I a , ) :  ~~~~~~~~~~~ ‘~,,ver 9 ( 9

P reso  r a t  Iv. : Inc a — :  Ret t nt ton o ’ sa l t  s~i - on c i  on.] ( n on a ’  s t , . ,. . l a t e  In 194 le t  a I : Av e r  04t
L i on : in , t r e m ove d  : l i f e

Mi n im um : “ ax inu n : Sner aye : e s r a  t e d  S , r : t c e a S l e  ,,, t O t , L r o ’e d  by—-
sS, , j l n , .  so ,w—— 

‘O eca ,’ : Te :n i ’ r ‘ e t a
Jr . a f e rm i  L e t  Je t  - : t a t  t a .  . t o ng.

a, : and . t t and

Pd Pc rot  t : Pot  t ? c t  p , , P c t  Pot : Pc t  t Po t  Sat— : Pct : ( N

Sod iut—,.nt a— Ca n a l ,  9 . 2 4  : 0 .28  : 0 .26  10 t —— —— : — —  : —— —- t —— t 102 : 10 100 6.9
chlo rooh.nai . :13. .24 : .28  : .26 : 10 : —— : —— : —— : —— : 13 t —— : MO : 10 : 100 r 9 . 2

dl.. : .25  r .78 t .24 : 9 : — — : —— : —— r — — : 1 1 : —— : 8 9 :  9 : 1 0 0 : 14 .2
:741, , . :  .24 : .28  : .76 : 10 : —— : —— : — —  — —  : 13 : 20 : 70 : 10 : 100 : 11.9
:W li . r .2 4  , .28 : .26 10 : — — : —— : —— -. —— , l0J~~ —— : —— 10 : 100 : 12.5

Cana l: .4 5 : .54 : .50 : 13 : — — :  — — :  —— : — —  : — — :  20 80 : 10 : 100 : 11 . 2
La. : .45  : . 53  : .49 : 10 : — — :  — — :  —— : —— 3 0 :  — —  : 10 10 : 230 : 10.7
Fl.. : .46 : .55 : .5 0 : 10 : — — :  — — :  —— : 20 : — — :  —— 80 8 :
(Ii.,.: .44 : .54 .49 : 1 0 : —— : —— : —— : —— : 10 : —— : 9 0 :  10 : 100 : 19.4
:81.. : .44 : .53 : .49 , 10 r —— : —— : — —  : — —  : 100 : —— : — —  10 : 100 : 16.4

Canal: .69 : .81 .75 : 10 : —— : —— t —— : —— 10 : 20 : 70 : 10 : 100 : 11.7
:1,. . : .69 : .85 : .75 : 10 : — —  —— , —— : —— : 10 —— : 90 : 10 : 100 

4
15.6

tFI.. : .68 : .82 r .74  10 : — —  : —— : —— 40 : 10 : —— : 50 : 6 :• 60 —22 .0
oIl..,: .69 : .84 : .76 : 10 : — — : —— —— : —— : 40 : —— : 6)3 : 10 : 100 : 21.6
:81.. : .61 : .81 : .76 : 10 : —— : —— : —— : —— : 100 : —— 1 —— : 10 : 100 : 21.0

Canal: .92 : 1.06 : .98 10 —— : —— : —— : -- : —— : 10 : 90 : 10 : 100 : 14.3
:1... .93 : 1.09 t .99 : 10 : — —  r —— r —— : —— : 10 : —— : 90 10 : 100 : 16.2
Fl.. : .92 1.08 : .98 20 : —— : —— : —— : 60 : 10 : — — : 30 4 : 40 : ——

:741,..: .93 : 1.09 : .97  : 10 r —— : —— : — : —— r 20 : —— : 80 : 10 : 100 : 25.0
:81.. : .86 1.01 : .90 : 10 : —— —— —— — : 100 : —— : —— : 10 : 100 : 23 .4

Sod),. ~.r r.— Can al: .24 : .27 : .25 : 1.0 — :   :  —— 60 40 : 10 100 4.8
chl o romh m,.t. :1.. .23 : .21 : .25 : 10 : —— : — — : . 20 : —— : 80 : 10 100 : 8.1

:Fla. : .23 : .28 t .25 t 9 —— : —— :   : 22 : —— : 78 9 : 100 11.3
:741...: .23 : 21 : .25 : 10 : — — ,  — : : 10 : 90 : 10 : 100 : 10.7
:81.. : .24 : .27 : .25 : 10 : —— —— :  :  : 100 : — —  : —— : 10 : 100 : 11.4

:C.mal: .41 : .56 : .51 : 10 : —— : —— : — — —— : — — : 20 : 80 t 10 100 : 9.9
IL..  : .46 : .55 : .50 : 10 : —— : —— 1 —— : —— 30 : — — : 10 : 10 100 10.9
Fl.. , .41 : .55 : .51 1 10 : —— : —— : —— 1 —— : —— : —— : 100 : 10 : 100 : 15.3
:741..,: .48 r .58 : .5 2  : 10 : —— —— t —— : — — : —— : — —  100 : 10 t 100 : 15.1
:141.. : .41 : .55 : .50 : 1)) : —— : —— —— —— : 100 : —— : — : £0 : 100 : £ 4 . 5

Canal: . 10 : .83 .76  : 1 0 : —— : —— : : — — :  —— : 100 : 10 : 100 : 1 3 , 1

:1,., : .7 1  .83 . 7 7  : 1 0  : — — : —— : —— : — — : 3 0 : — : 10 : 10 , 100 : 11.9
:ela. : .68 : . 83 .76  : 9 : — : — —  : —— : —— , —— : 11 a 89 : 9 a 100 : 16 ,1
:81...: .68 : .82 a .7 5  : 10 : —— a —— a —— : —— : —— : —— : 100 : 10 : 100 : 19, 7
:141.. : .67 .81 I .75 : 9 — — a  — — :  —— —— : 100 : — —  t — : 9 : 10 0 : 16 ,7

F1,aor chre~~ :Canal: .18 (0.11): .2 2  (0.14)’ (0 ,12): 10 : — — : —— : —— : —— : — — : 100 —— : 10 : 100 2 ,9
arsen ate mh e ,ol——:L .. a . 19 ( . 1 2 ) :  .22 1 .14): .20 ( , l 2 ) a  10 : — , — a — a — : 50 : —— 1 50 a £0 a 100 : 9 .6
I~~~ A aP la. : .18 ( .11): .21 1 .13): 20 1 .12): 10 —— — : — a —— : 50 : — SO : 10 a 100 : 13 ,9

Mi.,.: .18 ( .11): .21 ( .13) :  .20 ( .12) : 10 : — — a —— : —— : —— : 10 50 t 40 a ID : 100 : 10.2
:141.. : .13 ( .08): .22 ( .14): .20 1 .12): 10 : —— : — — : — —  : —— : 100 : —— : —— : 10 a 100 : 13 . 8

Canal: .28 ( .17): .33 1 .20): .30 1 .19): 10 : —— : —— : —— t —— t — —  30 : 70 £0 100 : 6 , 4
L a.  : . 78 1 .1 ?): .32 .20)r .30 1 .19)~ 10 : —— —— : —— : —— t 20 — -  t 8. 1 10 : £00 : 13 .7
Fl.. : .29 ( .18) : .32 ( .20): .30 ( .19): 10 a —— : — — : —— : —— : £00 t  : —— : 10 : 100 r 1 5 .4
Ml,, . : .29 1 .15) : .32 .20): .10 1 ,l9)~ 10 r —— : —— : —— : — — : £0  : 90 : 10 1 1:30 : £8.0
:141,, .27 ( .11): .30 ( .19), .28 ( .17) : 10 —— : —— : — — : —— 100 t , 10 : tOO : £8 .5

Canal : .’,) ) .3 3) , .66 (.41): . 4 9 <  i l ) :  19 : — —  : —— : — —  : —— . 1 .  —— : 4:1 : 10 : 100 : 14 .2
La. t . 56 ( . 3 5 ) :  .44  ( .40 ) :  .60 ( 3 ! ) ,  13 : —— r — — 1 —— —— t SO t — —  : SO : 10 : £00 : lb . ’
:F1.. : .57 I .35), .65 1 .41): .6 1 7 .18): 10 : —— : —— : —— : — —  100 — —  r — —  tO a 100 : I? .
:77155. : .57 I .35) : .65 1 .40): .61 7 .16), 10 : —— : — —  : —— t —— 60 — —  : 4 -1  : Itt 100 : 24 . 1
Vi m, : .59 7 .36)t .68 ( .42): .65 1 4 5) :  13 t —— : —— t — —  — —  IC ) - — —  a — —  : £0 130 16 .0

Saslt:,fl end .— 1 .,na : . 51 .5 ’, ‘ . 54 : I’) - -- -,  —— t —— - - -  I t  : I’) 10 : 100 t 8 .7
chlnro&,er’t” a ~~~~ a ,  - . 66 : .5 )  : . 69 : 10 .  — — : - -    : 130 : tO : 103 : 1 1 . 1

‘, : F ) a , t  . 48 : . 54 ‘ I : I ) :  . —— I: .  : u:l  5 ,  50 : - —
.naI :,, r : ’ : r ) , le’  .nl.~  r . 5 3  : .19 : £0 : —— : — -  - -   —— I ) ’  I )  100 , (6 . )

‘li.. ,  At. .5) .53 I I’) , . — — - ‘ - : 1 9 : 1  lOJ t 6 .8

I Cl
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Tal l. 2 . — —; andll I c o o t s o u c ) :e rn nine s t a l e s  ( 2 o 4 in. nominal 6 In, I, t r e a t e d  us Lb c h l o r i n a t e d  phenols and a: rh  f l u m e  chrome arsenate
ehem ol—- Tvp. 4, Z i n o  ch lor i d e 1 and chro .ate ,I z in c chl o ride, a f t e r  15 to 25 years of service, Stakes p l aced in test at bs c r c
Colo ,ad. , Isl and, Canal Zone, Sep teter 1938; Sogalo sa , La. • Dece.bcr 1939; Jacksonville, Fla. • J anoary 19392 Harri son
t xpe r i ta l  Forest , Saucier , ‘Its.., December 193 9; and :lajinon Ins, • Soveth er 1939— —cont inue d

Prese ts a ~ los :100.— -: Retention of salt ,1 ;A o .r; Cond Ition of stales late in 1963! 1 Total Averag e
I t  los : I In

2 
:—  — — —  : removed : Ii).

7’in)au. : Maximum : Average test— :Good : Sern ic,ab le but : Destroyed by—
showing some— — a— —— — ————— ——— ;

1 : — :Dec.y :ter .11e: De cay :
a : :Oecav :T .r .lte: De c ay :fungl :attack : fung i : a

a : at tack : and a : a and
a : : a : : : : termite: : :teeml t el

a : I : a : : attack : : :att.ck

I Pot a Pot a Pc ’ a : Pct : P v c :  Pot Pot a Pct a Pct : Pct aNu s— ’. Pct : Y r
a a : : : : a : a : : ber :

Zl,io olr lo rld . :CmealI 0.44 (0.26): 0.53 (0.32): 0.41 (0.28): 10 a —— a —— a —— : —— : —— a 30 a 70 : 10 a 100 a 3.9
:L.. : .45 ( .2 1 )a  .55 1 .33): .50 1 .30)a 10 a —— : — : — — : — —  : 30 a —— a 10 a 10 : 100 a 8,1

.45 1 .27): .53 ( .32)’ 29): 10 : — I —— —— —— a 20 : —— : 80 a 10 : 1.00 : 12.9
:741...: .45 ( .27): .54 1 .32)a .50 ( .3)3): 10 : —— ; — : —— a —— : 40 a —— a 60 a 10 a 100 a 15.4
:141.. : .45 ( .27): .53 ( . 3 2) :  .49 ( .29): 10 : —— a — a —— : — a 100 a —— a —— a 10 a 100 : 18.2

rCme.1 : .70 C .42) ;  .82 ( .49); .16 ( .45):  10 : —— a —— a —— a — a —— a —— a 100 ; 10 : 100 1 3.9
:1.. a .70 C .42) :  .78 ( . 47 ) ;  . 74 ( .44)a 10 : —— : —— : — I —— a 40 a — — a 60 a 10 : 100 a 12.1
Fl.. a .11 ( . 42 ) :  .82 1 .49):  . 75 1 .45) :  10 a —— : —— a — a —— : 40 : —— a 60 : 10 a 100 : 13.5
:81...: .70 ( .42 ) :  . 79 ( .41): . 74 1 .44): 10 : — a — : —— a —— a 20 a 10 a ID : 10 : 100 : 16.7
:140.. : .65 1 .39): .87 ( .52); .75 1 .45); 9 : — : —— a — : —— : 1.00 —— a —— I 9 a 100 a 18.9

:C ,al: .94 ( .56); 0.05 1 .64); 1,00 ( .60): 10 : —— : —— a —— 1 —— a —— a 40 a 60 : 10 a 100 a 4.0
:1.. 1 .94 ( .56) : 1.08 ( .64): 1.91 ( .60): 10 : —— : —— : —— a —— a 10 a —— : 30 10 : 100 a 11.4
Fl.. : .95 ( .57): 1.05 C .64); 1.02 C .61); 10 a —— a —— : —— l — : 20 a — a SD a 10 : 100 1 1.5.4
m iss . :  .94 ( .56): 1,07 ( .64) ; 1,00 ( .60): 10 : —— : —— a — : —— ; 10 : —— a 90 : 10 t 100 a 17 .3
hi . . t .93 ( .56): 1.13 1 .68) ’ 1.02 ( .61): 10 : — a — a — a — a 130 a —— a —— a 10 a 100 : 19.0

:Catal: 1,40 ( .84): 1.62 ( . 97) :  1.49 ( .59)a it) a — a —— a —— a — a — a 00 90 a 10 a 100 a 7.3
IL.. 1.64 1 .86): 2. 63 ( .97): 1,52 1 .91): 10 a —— a —— a — a —— a 40 a —— a 60 a 10 : 100 a 11.1
Fl.. ; 1,41 ( .84): 1.62 ( .97)a 1.49 ( .59); 10 a — : — , — a —— a 20 a —— a 80 a 10 a 100 1 15 .7
Ml,..: 1.43 ( .85 ) : 1.6) ( .97) :  1.52 ( .91): 10 a — a — : —— a —— a 60 a — a 40 a 10 a 100 a 17.9
aW ls. : 1.36 1 .81): 1, 74 (1 .04 ) ;  1.59 ( .94): 10 a — : —— : — : —— a 100 a —— : —— a 10 ; 100 a 18.)

chromo,1.d .imc :CmeaI: .45 ( .28): .55 ( .34): .49 C .30): 10 a — ; — : — a — a — a — a 100 a 10 a 1.00 a 4.9
nhInri ~~ I L.. : .46 ( .28): .55 ( .34) :  .49 ( .50); 10 : — : — a —— : —— a 40 . 00 a SO a 10 a 100 a 8.6

‘la. : .45 ( .28): .53 1 .33) ; .49 ( .30): 8 1 — a — a —— : — a 25 : —— a 75 a 8 i 100 a 14.3
:80ss.r .45 ( .28): .55 C .34); .49 ( . )O)r  10 : — : — a —— : —— a 30 r 10 a 60 : 10 a 100 a 16.2
:141.. a .43 ( .26): .53 ( . )3 ) r  .47 ( .29): 10 a — a — : —— I —— a 100 a —— : — —  : 10 a 100 a 16.9

:Cme.l : .70 1 .4 3) :  .81 ( ,SO)a .76 ( . 61 )a  10 : — — a — I —— — a —— a — a 100 a 10 : 100 a 7.2
:1., • .70 1 .41): .80 1 .49): .76 1 .47) ;  10 a — r —— a —— ; —— : 40 : —— a 60 a 10 2 tOO a 10.6
aFt. , a .73 C .49): .81 ( .5O)a .77 ( .47): 9 ; — a — a —— . — a 11 a — 09 a 9 a 100 a 14.3
:741...: .72 1 .44):  .51 1 .50); .16 ( .47); 10 a —— — a —— a — 40 a — . 60 a 10 a *00 a 20.2
aW l ., : .70 ( .43) :  .86 ( .S3) :  .09 1 .49)a 1’) : —— a —— a —— : — a 1.00 : —— a — : 10 a 100 a 14.7

:C me.l a .95 ( ,S8):  1.11 1 .68) : 1.02 ( .4 3 ) :  10 a —— a — ; —— a — a 10 a —— a 90 a 10 a 100 a 6.6
:1., .93 C .S7 ) :  1.07 C .66): 1,00 1 .62 ) :  10 a — a — a —— : — a 40 a — a 60 a 10 a 100 a 4 11.9

aPI.. .96 ( .09): 1.09 . 6 7 ) :  1.02 ( .6 3 ) ;  10 : — , —— —— a tO • 20 a —— a 70 a 9 a 90 ; —11.0
:80...; .96 ( .39) : 3. 09 C . 6 7 ) :  1.02 ( .6 ) ) :  *0 : — : —— r —— : —— a SO a — a 50 t 10 100 i 20.1
:141.. a .59 1 .55) ;  1,13 ( .70): 1, 02 C .4 3 ) :  10 : —— J —— a — — : 100 a — a —— : 10 a 100 I 18.2

Ust r..t .d c met ro l. aC me a l:  — : — I — : £0 a —- : — a — : —— r — a 100 a — a 10 a 100 .7
‘ta. a — a — a — a 10 a — J — : — I — a 20 a 20 a 60 . 10 a 100 a 2.9

P h .  a — a — a — I lO : — : —— : —— — a — : 10 i 90 10;  lOQ i 2 .8
:741.5 .: — a — a — : 10 : — —— a —— a —— ; —— a 60 . 80 : 10 a 000 a 2.9
awl ., a — : — I — a 10 : — —  J —— : —— a — a 100 a —— * — 10 : 100 . 5.7

1*at.ntiom v ita. is p.renth. .n are based on pns .rv .Iiv. o .lde .,
110 .1.6. . usc , or Iginally in.ta II.d a, .5th tes t  s t a t i o n . Th Is mater Iris S in : ,  been reduc ed e itha r bicauue 01 t aI l o rs to locate th e . t n
ii th e tims of the in.v. r, Ion or b.c.,.. of d..ape ho tir e .

1*15.1 lnsmenll o n a, Conal Z,n. Pabruar , *954 ; .t Lou is iana DeceWre: *958 , .r l o r l d a  tt,vmtn, 3960; at WIs consin Octob s, 1963 ; med
MI..l..in ni D,rater 1963,

~t .tl.ate b...d ott parc.. ,.,. o 1 s ,ok e , reta ln lnp a f te r  ‘ i nal Ins pect Ion.

21a.ten,I.n velt.e s based as sod lus n.nlactalo ro pls en ete os t n . SodIa chlorid e adde d ca, equal to  20 pcI a rt  .e.lghl of sod ),. peot. rtal oro grhe n.t s
In so l ,tlo n ,

(P.$. 2 01 2)
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Tab le  l — .a , , r a ,Itti,,n ,,r a : , r : ,  Iva, .r.2 . : . ,bes ant i , e s t n - l .nze r:o: ,~j  
- .: ~~~~~~ -,a- I ) .,aloarc 1941: ‘n t S r  Ha ra is : , : : _75 ~y t ( ~~.::I a l  i,. a e . I ,

Saa, le t, Mi s s., a ft e r .1,. :1 7) y e a t s  ::i Sntg I ,e  
——

‘ - rous t ‘ - t a b ,  : T r o a r m e , : t  :A o p I., S’ :O t , :aad it )v n  at s r a k e c  Janaur-y 196) t t o t a l  :Ane,aIs
mate . be r  : — - - — —  — — — — - - — — - — - — — —  : in.cn.d a ill.

In ,S,:ori : S e , o t c n . b t n  t D estroyed by- : a
t es a I but Showing t — 

: A : t : : n,: —-  :D.t.y:Teratte :Ter l t n t  
— — — — — —  t t aat $t - ,r r sob , t t a :  I. I a

- t : : i i , :ay :t e rt l t s :  . : and a a
:4t t ac k t : : decay a

I : : : : a : and t 1 t langI A a
decay : : : a a

a : t P r)  : Pet a Pot a P,t  : P e t  t Pot : Pot ma a Pet a Yr
a a : ba r : a

PlylIntO!

a l—I—4O co t L . , f : p tv I.s repm .ts d w t t h . S o pct aque v us t ii) t 0 :  ~~~ — — A  --  1 6 ,  —— : 62 a S : l O O a 12 .4
I 1—10— 40 t solution of ph eno llc ra .in~ ,lowIv dried , t t I I I : - : a

I aid cue ,,) I . ,  I day a, 220 ’ P . gotided : t t : a : : a a a
w Ith p he no lit. - rea lm ill .. : : I : A : : a r

2 a 2—1—4 )) t o Same as groom I eo: - .pt tha t a 25 net t t IS a —— a — — : —— t 60 t — a uO a 10 a 100 ; 6.0
2—10—40 : solution urn , used, a : a a : : : a a a a

S : 3—1—40 to Face pi ta. ime rnps.t ed as in group I med : : 30 a —— — a —— a — —  a 100 a — a ‘~lO a 100 a 3 ,3
3— 2 0—60 : bonded to  an ran t r e at e d core w i t h  : : : a a .‘ ‘. a : a

a : ph.sol io—r,si n Il ls ,  a : : r I I I a I : a

a 4—l—4O to :F.o. p iie. i.taregoaatad sa ln group land a ti) : — — a  —— . — :  100 : — :.! l0 : l00 : 3. 5

4—10—40 a bond.d i: as rat , reste d co re with : : I : : : a a a
oheno l l o— reel ,  Ill., a : r a a : a . : a a

5—1—4 0 to  :S.se group 2 es oapt th at edges 03 u p e c i —  ~‘1I) : 10 : —— : —— : —— : 30 : 70 a — : !lO : 100 : 4,9

I 5— 10— 40 1 en. Ws re gl ues a pro te c t  lye t rea t nt b y a : : a : a a a

dl p o l n p  in o pheno lic rests oostatai n l  I : I : a a a I a

a 15 pot al cohol. : c : : r a a a

6 : 6—t—dD t o :Sa a s g r o u p 4 e m o . p t ttt.r edge. usrs a 4 : 9 : — — : — ’. — — : 2 2 :  4 5 :  3 3 :  24 :1 0 0 : 9,1

6—10—43 I prot .ct .d a. is group S. : t : : a : a a : a a

7 : 1—1—4 0 to lInt r..tsd plies bonded wi th plre no li c—re sis : —— : tO a — : —— a —— : —— a 70 : 30 tO : 100 : 1.9

7—10—60 : III.. ‘ : : I : a a a

8 : 8—1—4 0 to Untreat ed plt.n bonded t e l t h  hot— tarea s urea I — — : 10 : -— : —— a —- : —— a 7D a 30 : 10 : 100 : 1.9
8— 10—40 : resis. I : : : a a a : : a

9 1 9—1—40 to : l ntre .t ed p 11cm bon d ed w i t h  , a s e l n  p tue I —— : 10 : —— : —— r — : —— a 90 1 10 : ~~l0 , 100 : 1.0
: 9— 1 0—40 : lFFL f o rs u i. 4 5 )  : : : t a : a :

10 a 10— 1— 60 to :Unt r.at5d sit.. )nel .,st b t , , h )  bonde d w it h  : —— t It) : — — : —— : —— a 10 : 30 t 60 : 10 a 100 : 3. 9
r 10— 10— 40 r nta .oo lt ,—re,I n tils. 1 : : : : : a ,

II t I l — i — h f )  to Untreated , :,nt t , : ’r - s ’ : : t J  , , , , - (  I — —  1 Ii) I —— : —— I —— —— : 80 : 20 : 10 : 100 : 2 . 4
1 1 — 1 0 — 4 0  I (174 b y 4 by ia in, ) . : - t : a a a A

, A K F S  : IKa ’bC t .!~

12 : 11—1—4’: to Ime reyn at e .) sa .u c r op I, 10 tO : —— : t: : 10 a 50 : —— : 30 ; 8 a 80 t ~19. S
a U ’ l O — b f l  : : : : t : : a t a a A

a 1 3 — 1 — 4 0  in : l ~~~rogntut. . )  saC as gt:.:,p 2. I S 5: t —— : —— : —— : 50 : —— : 50 t 10 t 200 : i l l

l i— a ’ : —  4:t : ‘. . ‘ I : a a : : a a

14 : 14—I-h !) :., : ,:r:tr , .I , - - ,ettreai, ,) . - -. : 1 0 , - - - - : —— a —— : 20 : NO t 10 : 100 : 2. )
14— : - 4  - : - : : I a t : a a

- ‘ ‘ M t h f ’ . .F: : Fl Ywis tI : I :  I :Ma ’8 i :

IS : 1 5 — 1 — 4 : :  3, . t l l : r : , p l a . — f  f r - - a l l  : - :,‘ s )vn ,rr’ttate-I C,- , I n IS I 3 : 1110 t — —  t —— : —— : — — a : —— a — a —

IS  - : - 4 - :  a t - ’ , : ”  I , f t I c i  at. asset I, I ,t l t . - . ,  I :1,. : t : t t : a t t :
It  • I..e ,,rr r ’:,-I :I rt,s a! I II)’ V ta,. :  a : : : t I t : a a

I II::: :,, ,: , I - t e s s . . :  c p er -a.: ‘‘at,’ I::, I, . ,‘ t : a - : a

- u -  : a r :.- 1: :, - ‘ -  I t t - — a l l  p l i e s  I sy teer :at  C-I  at:,) I:: I a — —  I — — ‘ - I t  -. — —  7 : I a t Oll a 19 ,5

l S - h - 4 t 1 : mv : , , ’ . .- I : : .~ o—• - - I ~~~ ~ . : I A A : - : t : a

I , , : .: — I I t t  5 a r c  3 — r r l u  ‘A , : I t s  ‘ I : , I,: a: - . ,r ,  II) , ne ) l . . s r  I - I t . ! , . Th e y  a r c  I s 4 t 0 In. I n sl.e and m.d. 01 I l b - i n .
a c .  an.) a I ’ S  It: . Ir ...- ‘ In a ’ -  nt I I  a t e  s,: t t -t Is..:g l a s - i I t , ‘4  . n if nm t o  s I t e .

. “ I W r . t i . I a t l :, p r l ,, e a l i  rI te ’..

a ,,: I ‘n . 3  a’:

‘ c  as ., : 1 c m  r I t e  - r . ,  - , . ,. ‘I - • t  • Ill I,, I v  • I , r.

‘‘0 r - , : : n . , ,  I t I ~~~~-- i I c ” t ’ - r ‘ . I .r 4c

t en .  ,, r ’ . ,~~l It: a l  t . t , ,,, I r I. - • u s -  - I - I I : . I , - , : . -  , ,,q ..- . . . : : , :  a II,: a ,,, ’,. , t : n : r :  ‘- I t o  ti .pe. I :ti

t . 4 . II. In .

‘0 , 1 I ’ .?a*es . r .o I . : ’ r  • ‘ - . ‘ c A • ’ - I - . .: - , - : t - - n  a d o  ‘ r a e - p agt.I It o ’  m m  hr -
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I’ m 7  ~ , l P.- t P,r ; ~,, I’ , ::‘ . t :  i’,c  ~~ ‘!:.O—t !- , I ’  A t

‘inc ch) : t r lde  0: . — —  t 0 ,S l  10 , 10): II) 1 —— 1 —— I —— 1 — —  a In  A - — —  a - -  : 10 A Id-i 1 l o .8
‘1195 . 1  — — m  . 5 1 1 ). ) ! ) ) ,  1’ ! :  — I  — — I  A — — m v : , —— : - a ’ ’  a I ,t t0i) m 14. :
m a c t i . - —  1 .49 1 .29 1: 10 I °— I — —  : —— A —— A — —  - — —  a OS A 10 lOS -

W in , , —— m I , O I ( , h l ) , IO : — — :  —— m —~~~~~1 —— : 1 1 1 : 1  —— : — —  lO : IdO 1 9 . 8
‘1)59, :  —— : 1,02 ( ,b I ) A  , —— t — —  A bIt t I: : 113 I ID A 113!) 1 Is , .

,Caat .iI: — —  1,01 ( 6 0 ) :  II) , . —— m — —  t ~ — —  a i t l’ l  i D A h O ’  l.b

W i s .  : —— 1 1, 51 I . 9 0) :  10 1 -- I —— : -— m —- : 100 1 -- a - - III . IOU 1 . 2 . )
‘1 1 5 9 . 1  —— I 1 .5 1  1 . 9 ’ ! ) ,  hO I —— —— : —— : —— I 6) , — —  a ‘.0 : 10 1 1 m m  , 10,1
Canal: — 1 1 ,49 ( 6 9 ) ,  1 0 :  — — . —— I —— I —— I — —  - — —  a Ilk) : 1 0 :  11113 A 4 . 5

l ’hr osaaed tine arnenate:W) ’a . I —— ‘ . 0 3  1 . 2 2 ) :  ID : — — : —— , —— : — —  A It S: a — —  a —— 1 10 a 100 : 19 ,6

l i d  ~~ aM ISS .: —— a .1) ( .22): 10 I —— a —— : —— t 20 I 00 a —— I 50 a 8 m 81) : — —
en Canal: —— a . 3 3  ( .22): 10 : — — A —— : —— I — —  : —— I —— 1 IOU 1 15 1 io’J A 9 .2

W I ’,, —— I .44 ( .29), 10 : —— I —— a — a —— 1 lOS : — — a —— a 10 1 100 1 26.’,
191,5 .1 —— .. , 4 4 ) , _19) ~ 9 1 — I —— : —— : •~a a 12 —— a ~ 4 1 5 : Sb m ——
l anaI: —— : .44 ( .29), 10 I —— I —— : —— : —- : 30 r 10 a hO a 13 : 100 I 11. 6

,Wt s . m —— ‘ 6 , 1 1 . 4 0 ) 1  1)1 : : 1 0 ,  —— I — ‘ 9 1 ) ,  —— : — - 1 9 , 9 0 , — -
111,5.1 —— 1 .51) ( .38), 10 1 — : —— I —— , 90 : —— a —— a 10 : I m t O  m ——

:Cac.I~ —— SO 1 .36)1 10 1 — — I —— I —— I —— : hO 1 40 a —— a 10 1 100 1 14 .6

W i t .  : —— 1 . 111 ( .52), 10 A —— : 20 , —— , — —  m 80 m — — : —— , 8 , ao , ——
‘11,5 ,1 —— 1 . 79 1 . S 2 t  tO I —— t —— : —— 1 100 1 —— a —— : —— : —— : —— I ——
C a n a l :  —— 1 . 19 1 . 5 2 1 :  It) I —— t — —  —— t — —  1 100 : —— I —— a ID , 100 , 15, 1

Wi,, I —— 1 1. 06 ( .75 ) 1  5! I — ‘.0 , , hO , —— —— a 6 , ho - ——
:M)’ . s . t  —— I 1. 1 11, 1 . 7 1 1 1 ,  hO I —— : - 100 1 — I —— : —— A — —  - -  : ——
t I o n t a l t  —— : l . ’ )S l .6 9 1 ,  1 0 ,  —— I — —  : — —  , — —  , 1011 , — —  : —— : 1 0 , iOmI  15. 1

Coal—tar creo ,arte : W l s . t 4 . 1 1 : t — - t m :  - 611 , —— : — -  a 6 , v Im -
t M I s s . I  4 . 2  1 —— I I:: : — , hO —— m ~O : l I):l , i l I  1 7 ’
:, ,a o a l :  ‘. . ) I —— 1 II) ‘. - — ,‘ —— , —— A —— 40 1 —— I 611 A I” 11)11 : H’

t O )’ . ,  1 0 ,11 1 — —  I II) I —— : t m: ! . — . — —  ‘ — —  — —

‘11,5,1 n m : a —— : 1 0 : — — ,  , I., I., : - -  I I’) A ~~~ - -

l ana I :  8 . 0 : —— I : — —  I - ’  —— 0 , to —— I — —  A I - I.’ ‘I A

0 1 5 .  : 1 1 . 8 : — —  1 Ill - ‘ :1 n, : - — - - - — -  a — —
0 15’ . , : 11 , 13 1 — a III ‘ _ _  , — - 6:: I : , . — , I ‘I - 2 ):l —
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4 1:1. t:.:n a 1 t Ill II, - ~~~~~~~~ r~l u I I : ,  et : lo r  m a r e ’ )  pf a e c m : l s  and c o a l — t a r  cr ,o .ote, a lta r
IS I.’ to ct’ ,t l s  .. I -.c : o l .a ., , l.u4rs p t..:-r.I  In Ic ’ .: al  0 . t l 1 . ’ ~~ : . I : : lad mt ln ) . ,od ,  a::aI Lm,nr, Feb ,ua ry 19 h1~ lo lalusa , La.,

~ 
I!) - .!, t a c b s , ,t a u i l l c  P ia , ,,,, ’l.mtdl h ) ) h t ’, .an.l l : : I m : ’ . . . : m : t j 1 p r l asnt.r I E , ’ies t , SaAAml !,5,, ills, ,, Februar y 1941

I rr ’ . .’ t  .- ,a m c , ’  l ea ’ I O r l e m a l  I m n  : 1  , S r i  : I .0 : 111: : ,: 01 s t a k e s  December 1916 2 To t a l Av er .f l
, t l , : r :  I p m r ’ . r r c  ar Ave .— - It: , . I r eeoeed a tI l e 

‘ 1 1 . 1  1 :ntv lceablr l :ut l d r s( ro y e d b y—— I
t M l,t l5aa5 , M.ta mm ,: lv A n t i  .,~~ I : s l : , w h : l8  seas I
I t - : t l e :a y t lera)co, Decay I A

- I : I .’ av , T o r a l t rm t I lecay I l::tlg I t at tack : tu ngi I
I I : I  : a t t a : b  I and : a a and A I

I t t I I I : I - t r r ,a l t e t  I - lr rf l h t e :
I : : : I : A a t t a c k  A A - at t ac k  t a

I’: I : I’ c t t I ’ c t ’, P t  1’ : t t i , t : P : t  Pot : P :r : Ppt :Nua— I PcI a Ta

SaIdl,as oent.a~~bio r ~tp he na tc  ,I ’ amt ,,l, S ..’ t  I A :,2! : II,.’” , I)) I - -  I - -  : - -  : -- I —— a 61) : 40 1 10 : 1010 a 6 , 4
I a . . l I: .,:l’ : .,~ l i  I D ,  ~

. - — ‘ :  — — - — —  I t O t  — — a  90 : 11: 1 1011 , 10, 0
V I a . ‘. .l I t  ‘l. a ’S t ‘a —— — -  I —— m — —  : —— .‘ — — ‘. 1110 t 9 I tOO a 14 ,5
Ml ’.’, , .2 1 :  .7!, : ,.‘‘, -. mI t — — I — — ’. — —  1 — — : 20 : — — a  84) 10 : 100 : 16.9

I’ art a ) - , . I II . IA . , . II I  I : — :  1 0 :  90 I A I A I O a J I 10, 9
1.. I I I  : .14 , II I 10 , —— I —— ‘ ,  I —— l - — 1 10(1 I 10 1 100 a 10, 4

~Pta . . 11 : . 11, 1 ii t U —— A —— . ‘ —— I I.’ : 88 - II , 100 I lb. )
lim o , : .3 1  1 . 14 a . 11 A Id — : —— : — —  m —— : 2 0 ,  — —  a 813 t 10 A 100 a 19 ,5

:Ca ,a a l ’ , . 4 1 m .5 5 : . S I t I : :  t — ’ 1~~~~~~~~l —— I t 11 3 ,  80 10 , 100 : 12 .9
l.a. m .4 11 1 . 5 4 :  , S I m  I D :  — — m  — — t  — — 1  —— I — — : —— a 119.1 , 1 0 , 100 ,  15 ,5
V I a , , . 4 7 : . 5 4 1  S O t  10 A I SO a — —  I SO a 5 1  S O t  — —
ills,, ’, a,) , ‘a S :  , St I ID , . 10 : ‘ a 911 1 tO 1 101) A 11 ,)

Canal ’. . 7 0 t  .141 : . 11 1 tO I —— I —— a — — : —— a SI: ‘ .1 1 ’ . ID A 10 1 tOO a 14, )
La. ‘. . 1 ) : .N 2 : . ! l m  8 1 — A  — — 1  —— I ‘tO ‘ , — —  a SO t 4 1  5 0 1  ——
Fla k ) :  . 8 3 :  . 7 1 :  10 1 — — :  —— ‘. — — ‘. 80 : — — . ‘ .71) : .1 1 2 0 ,  - —
:MO,s. ’, ./� : .B3 : . 77 , 10 a I —— I —— a —— I —— ‘, - ‘ ‘. tOO I Ill : 100 a 2 h Z

mI’ ,nal ’, .92 a 1, 0 9 :  .99 : 1 0 : — , — — , — —  : —— : 10 : — — 1  10 10 : 100 : 14 . 2
m L a.  , .92 : 2, 0 9 :  . 9 9 ,  7 a — ,  — — I  —— 1 57 1 — ‘ ‘ - 4 1  1 I :  4 ) ,  ——
f l , , , . 9 1 , 1, 10 :  .9 9 ,  9 A — — ~~~~~~~~~~ — — 1 1 00 , —— , , — — ‘  ——
Mb a . :  .9) 1 1, 0 8 : .99 : 10 1 — — : — ,  ~~~~~~1 4 0 :  1:: , ‘ - 1 1,1 , 6 ,  b O a  ——

Sodlvat p.ntaohlneop)ra.tsl. and tCeal’, .4 lt .47 : , 44 I 10 a —— a — I —— I —— a ‘ . m .” : ’. till t 10 t 100 a 11.1
sadie thromate; c hemi c al r a t i o  La , ‘, . 41 a .47 : . 44 : ID a —— : —— a — 1 —-  a —- : - -  : h alo : III I 100 1 15.6

3.24 :1 :PIs. ’, .40a .4 7 : .4 4 :  9 1 — — :  — m  — —  : .4 1 — — :  - —  I Sh I S t  S b :  ——

:MI aa. 1 .40 I .47  : .44 : ID I —— a —— I —- .‘ - — ,‘ —— ,‘ - ‘ :  100 I 10 I 100 1 23.0

SodI,am pest .chl nro pl res ate and :l me a l’. ,S 4 A .6 2 : . S8 m ID a — a —— : -— : -— : — - - - ‘ : I A to ’ . IS , 103) a 12.8
boraat ; eh it.l r .t lo  :1.4 , ‘, . S 4 a .h 2 I . 58 I 9 1 —— : — — I —— - I II I - - - 39 I 9 100 m 11. 4

1:0,76 V Ia. 1 .5) a .6? I .51 1 8 1 — : — I — —  I - .  : - -  - ‘  - 11)1) 11)0 , 11 ,9
:MIs .. ’, . 5 4 a . b l , . 58 1 tO I 1 —— I — —  .‘ - - , 2 m m ’. - lam - I:: - 100 1 21 .0

1r2 AC al a l m  .11 1 .80 I . 15 : ID  I —— I —— : — , - 1:8) I 113 t tOO A 12 .2
:Ls. ‘. .ll a .8 1 ,  . 1 5 m  10 : — , — — ,  — —  — —  a I.: ‘4mm 10 : 100 : 9.9
Pt. . ‘ . 7 2 a Wl : . lb , 10 A —— I — I — _  - - _ : 1110 I 10 I IOU t 1 2 . 9
:Mls.. ’, , l t l .B O , .I S I  3 0 , — — : — ,  — —  - ‘‘ 100 10 , 100 1 18.0

111.52 aCme a l’. . 7 8 : . 81 1 t . 03 A 10 1 —— : —— , —  ‘0 : 5mm I 10 , 1013 a 11,0

a la. a .17  a .89 , . 83  1 10 : — : — ‘ I. - Il) 1 10 t 11)0 I 10,0

aP Ia. 1 .19 : .86 I .8? : 9 1 — I — -  I — ‘  - - 1:81 1 13 - 100 , 16.7

lilias .a .79 ’. .0 7 : .8 ) A  I t ) m — :  ‘ . — I  — - A  1m b : I D , IDO , 10.9

l a b  aC as a l a .131 : 1.0 6 :  .9H~~ iO t —— : —— ’, — - : ’ ’ - ‘ ‘ 1181 t I C  lOO m 1 1 . 5
aLa, I .NO a 1.01 : .98~~ 10 1 — : - -  ~- - -  - I.: - - - 9:1 , I O , tD(l : 9.0

aF i a , I .132 : 1. 0 5 :  .98 : 1 0 1 — , — —  — —  - . ‘. - lAID 1 1 0 . 100 : 11,2
IMl...r .9 2 1  1.06 ’, .9 8 m I m :  a — : - - : - - a - - IA :  ‘ 90 , 10 : 100 , 16 .1

1 :2, 27 :Cm..I: 1.00 a 1 , 19 : 1, 1)9 1 II) a — I — —  t — —  : ‘ —  . — - , - IllS 1 10 - lOll t 1 2 . 1
:1,5 , 1 1.01 a 1 .16 1 1, 09 t 11) 1 —— I — —— - -— - .‘O ‘ ‘ On - 10 IOU : 9 . 13
aF la .  I 1.01 1 1.18 1 1,09 1 tO : — a — —  1 — ‘ a — ’ ’’ — ta : - Ill : 100 I 15,6

t fUs ..I 1,01 1 1 , 18 1 1, 119 1 10 a — a —— . —-  - -  : ‘- - - .  I dli : 10 - 1110 I 11.6

1:1.50 :Cme.II 1 ,17 1 1. 12 1 1 , 25  : Il~ a —— 1 —— ‘ - 10 6,: : 10 - 1040 12 , 8
La . a 1.17 a I, )? : 1 .15 a 10 1 I — —  ‘ ‘ tn I D  , lOtl : 

5
14 .6

FIa . 1 1 , 1 1  r 1 . 1 2  : 1 .2 9  . 30 : — —  I —— I — -  ‘ 20 I I  - 10 , 0 1 361 “20 .0
:345.5. 1 1 .17 I 1. 1 9 I 1 . 25 1 ID I — —  I — —  I — —  — ‘  I IS , III 16.1 1 ID IOU - 20 ,9
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I ah ie ’t _  a , ,a , , I I I L, I , _ ,i . 1 : , ,  l: ’ .~~~ ’.: a r .’’. l ’ n . I : a  . 1_ I, - . 1 5 1 0 ,,: ‘ , l t . ’ , . l, - I o m I : , , m , I  - : 1 . 1  . : a ’ r’ I~~~
, . , ’ :- I ‘ . 1
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Tthle l0.——C ondit io n of southern pine stakes (2 x 4 in, nom inal x 18 in,), treated w i t h  u rea,  ,IIICr about
11 to 16—112 years of service. Stakes placed in test on the Harrison Experi ~~ nta 1 Fore st,
Saucier, MIss., February 1942 and December 1946, and at Maditaon, Wi t .  

• Apr il 1942

Treatm ent :Loca— : Total Average :Num— : Condition of stakes late in 1958 T o t a l  :Aver .sge
:t ion :retent l, on :rete nt ion:be r :— — — — — — —— — —— — — ‘ -— — — — — —— —  re~~ ved 1 1 1 a m

of urea : of urea in :Cood :Serviceable : Destroyed by——
or or 

1 :test: :but shc’wing:——————— ——— — ———— —— — :
solids— solids— : :soaI~~ decay :Decay:Te rmi te: Decay

:fung i:attack fung i
and

:termi te :
:attack

th Pcf Pct Pct Pct Pct Pct :Num— : Pct Yr
:ber :

-

‘ 
INSTALLED 1942

2 days’ aoakIng~’ :Misa ,: 4.7 3.4 10 : — : —— — 10 90 10 100 3.4
:Wia. : 4,7 : 3,4 10 —— 1,00 — — 10 100 8,1

4 days ’ soak inga :MIsa. : 6.9 5,0 : 10 : — — — 20 80 10 100 3,3
:Wis. : 6 .9 5. 0 10 — : — 100 — : —— 10 100 8 ,0

6 days soaking~’ :181.5 .: 10.2 : 7.4 : 10 : —— : — : — : 20 : 80 : 10 100 : 2.9
:Wis. : 10 .2 : 7.4 : 10 : —— : — : 100 : — : —— : 10 : 100 6,0

I (ther~~sstting):H1.s.: 9.9 : 7.1 : 10 : —— : — : —— : 20 : 80 10 : 100 4.51 Wis . : 9,9 : 7.1 : 10 : —— : —— : 10 : —— : —— : 10 : 101) a 12.52 days soaking

8 (rher~~aetting):Mias.: 11.2 : 8.1 : 10 : — : —— : : — : 100 : 10 100 a 5.1
1 

, tW Ls. a 11,2 : 8.1 : 10 a —— : —— a 100 : —— a —— a 10 a 100 : 13.1
4 day. eosking

(ther~~.etting):MI.e .: 11,7 : 8.4 : 10 a — : “ — a — : 10 : 90 a 10 : 100 : 5,6

6 days ’ soaking :Wia. : 11.7 : 8 .4 : 10 : —— : —— a 100 —— : —— 10 100 a 15,2

Untreated controls alUs.,: a —— : 10 — a —— a — a 20 a 80 : 10 a 100 a 1.8
aW ls.  a — a — 10 — — a 100 : — a — 10 a 100 a 4.8

INSTALLED 1946

Urea res in 5 a a a : a a a a a

pressu rs~’ :PUas ,: — a 5,8 a 10 a — a —— 10 a — : 90 : 10 : 100 a 9.1

.!Calcuta ted tot a l  retention of urea or solids for 22 stakes.

2iTreating solution made up to 1.15 parts of urea to 1,00 part of water b y wei ght .

‘~6o1ution made up of 380 part s ure a , 34/a parts of 37 pct formaldeh yde solution , 231 parts of wa ter , 6 part s
of sodiu m hydroxide , and 39 parts of borax by weig ht ,

±ir rested with buffered ure a—f or m ali n mix (2 to 1 formaldeh yde—urea rat io)  at a resin so l i ds  content of
30 pc t.

-24 -



Table 11.—— Condit ion of high—strength laminated paper p l a s t i c  (papreg) stakes (1 /8 a 4 x 14 In ,) and
heat—stabi l ized plyvood (stavpa k) stakes (4 at 18 in.) of several thicknesses a f t e r  7 to
8 years of service. Stakes p laced in tes t  on the Harrison Experi mental Forest 5
Saucier, Miss,

Stak e No. a Composition :Nuss— : Condition of stakes Dece, n*tet 1950 :Average
a :ber ; — - a  life
a a in a Destroyed by——

a t e s t  : a
a a a Decay a Termite a Decay fungi a

a fungi a a t tack : and termite a
a a a a a t tack

a a :Numbe ra Pct :Nu~ber :  Pet :Numbera PcL a Yr

lAMINATED PAPER PL~SST 1C (PAPREG)—INSTALLED DECEMB ER 2 , 1942

1 to 10 a 37 .0 pct phenolic resIn! + 2 pct hardener , a 10 a 7 a 70 a —— a —— a 3 a 30 a 7.4
a 4 ,1 pct volatile matter a : : a : a a a

11 to 20 a 31,6 pct phenolic resin1 + 2 pct hardener , a 10 a 3 a 30 a I a 10 a 6 a 60 : 5. 6
a 4.4 pet volatile mat ter a a a a a a a a

21 to 30 a 41.0 pct phenollc resin! + 2 pet h4rdene r , a 10 a 7 a 10 — ‘ : —— : 3 a 30 a 8.0
4 .6 pet volatile matter a a a a a a a a

31 to 40 a 37 ,0 pet phenolic resin! + 2 pet hardener , a 10 : 7 a a — a — a 3 a 30 a 7 .2
a 4. 1 pet volatile matter w ith surface a a a a a a a a

sheets using 42 .6 pet phenolic resin ,— a a a a a a a a
a 4,6 pet volatile ~~~~~~~~~~~~ 

a a a a a a a

41 to 50 a 37 ,0 oct phenoltc resin! + 0.5 oct o leic : 20 : 4 a~0 a 1 a 10 a S a 50 a 7.6
acid , 4 .7 pet volatile mat ter  : a a a a a a a

HEAT—STABILIZED PLYWOOD (STAY PAK )——I NSTA LLED JUNE 4 , 1943

19—1 and a 20 plies 1/16—in , birch bonded with phenolic a 2 a —— : — a 1 a 50 a 1 a SO a 4.5
19—2 a resin and compressed to thickness of a a a a a a a a

a 1/2 in.; specif ic gravity 1. 37 a a a a a a a a

HEAT—STAZI LIZED PLYWOO D (STAYPAK)— INSTALLED DECEMBER 6 , 1943

S—i to a 32 pl ies 1/16—in, birch bonded with ohenolic a S a 2 a 40 a —— a — a !3 a 60 : 6.0
S—S a resin and eo~~ ressed to thickness of a a a a a a a

a 1 in., specific gravity 1.33 a a a a a a a a

21—1 to : 10 plies 1(8—in, map le bonde d with phenolic a S a — a —— a —— a —— a S a 100 a 4 . 3
21— S a resin and co mprs ssed to thickness of a : a a : a a

5/8 in.; specific gravity 1. 36 a a a a a a a a

lc oho 1—soluble.

‘~‘6in~ le surface shee t on each side , coated side out.

.Zis avy sw el ling at ed ges due to  moi sture absorption.
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Ta ble  12. —— Co n d i t l on  at  so u t he rn  p ine ~ t~~ke.. (2  0 4 to .  noa na nal  n III a:: , ) ,  I rC o l , ’ ,t s i l l,  ~~~~~~~~~~~ UI
~~,

lea
~~~~~,)s :,~,

:.t . . : - ,L!f ~~~ m.H ,
copper nap h thena te, and no r c u r i c  ch l o r s d e ,ac l a n a i  I n u p e c a l o n  a l t e m  II yt - a m . . i~~~a . m q i , a . .  -.t a kes  2 l , . r I  L I ,  t e s t
Dece er 1943 on c i te  Har r is oa c E sper tm ett c a l Forest, lao: icr, h I S S ,

P r e s e r v a t i v e  T rea t me n t  : A v e r a g e  Sum— : C :ci:,lI t , n ‘f ‘lace s Ir.c n t - er  1963 , I , ’ a a l
r e t e n t i o n  he r  : rcsovett . is le

of a n : ‘i ji~ J S e r v s , e a b l r  but : b c s t t , ’ , r , l  by ——
so lut  to,: t e s t :  shotaicig nato : 

: t I e i a y : i e r m a t r .  4’ i v - ,
Lie , a v : I rr m t l e :  Decay  fungi a c t s  lungs

at tac k : and : attd
: t e r m ) t e :  : l e r k l t e :

a t t a c k : a a t t a ~ k :

Pheny l ~~ rca. ry oleate
(percentage In oaphtha
solvent) :

0 .4  a 3—mO n. dip 1.40 : 10 a — —  a —— a —— t — —  a —— 20 a HU 10 S IOU 3.5

.4 1 8—hr. soaking: 3 .20  : 10 : — —  a —— : —— S —— : 10 a NI) : 60 : 10 : LOU a 5. 11

.4 : Press ure : 5.90 t 10 : — -  — —  a —— : —— a —— t 10 t 90 t 10 : 100 11. 1

.4 ‘ do : 12.10 a 10 : —— — —  : —— : — —  : 30 a — —  1 70 t 11) 100 a 8 .8

.2 a 18—hr. soaking: 3 .10 : 10 a — —  : — —  : — —  a — —  : 10 31) : 60 a 10 a 100 t 4 ...

.2 a Pressure : 6.00 : 10 a —— a —— — —  : —— I —-‘ : ii) a 10 a 10 : 100 1,,t

.2 ‘ do a 11.80 :1 0 : — — :  — — :  —— a —— a —— : 3 0 :  70 :1 0 : 100 : 0.2

.1 a 18—hr. soaking; 3.60 a 10 : —— a —— a —— —— a —. : 40 : 60 a 10 100 4,1,

.1 a Preas tar e : 5.90 : 10 : — —  : —— a — —  : —— : —— : 30 : 10 10 a 100 : s .7

.1 ‘ do : 11.60 a 10 : —— a —— S —— : —— t —— : 40 : 60 a 10 : 100 : 5 .2

a 3—sin, dip a 1.20 S SO : —— : —— a —— : —— a —— : 60 : 40 a 10 : 100 : 4.0

18—hr. soaking: 11.00 5 tO : —— : —— : —— a —— a —— 20 : 80 a 10 : lot) a 5 .5

a Pre.stsre a 6.10 a 10 a —— a —— a — — a —— a 10 : 40 : SO a 10 100 : 6 .2  

do a 12,00 a 10 a —— a —— : —— : —— : —— : 10 90 : 10 100 : 8.4

Pen tacltl orop henol (5.0 pvc in : do : 12.10 : 10 a -. a -- ‘. - -  a 40 : 20 -. a 40 : 6 : 60 a ~20
pl n C—Ot l naph th a (la l2) : a .‘ ‘. a a a : a a

solvent) : : a : a a —— a : —— a a

Copper nap hthen ste (0.5 pc do ‘ 13.10 a 10 a -- a -- ‘. .. a 70 20 : -. a 10 : 3 30
copper etal in nap htha a : a a : a : I : a a
solvent) a : a a a a : : I a a :

~~ r c u r l c  ch lorIde (1.0 p vc : i— sin, dip .014 : 10 ’. — —  — —  a —— a —— — —  : SO a SO : 10 tOO : 4 .8
in w ater) : (dry s a i t l :  : : a : : : :

a IS—hr. soaking : .072 a 10 a —— a —— a —— : —— — — a 20 a 81,) a 50 a 100 a 7.’,
(dry salt): : : a a I : a

U n t r e ated controls a —— - --  : 10 a — —  : —— a —— : - -  I — —  co oIl : Iii - 100 : .0

1So la.tIOn , ca nta i ned lb pcI solids a, a w ater repe l lent .

4stlsate ba se tt on percentage stakes ,e .alnlng a lt e r  t i n a t  inspo.tt acn .

NOTE--The stake s retaining In test after the 19%? Insp e c t t on  w ere  taken  cap anti t e s t -I  In Ute Salk’ genr’ ra l  a rea .
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Table 14. —Condlt on of 5Outherta 2j,~se s.~~~~~~ s a e a  (2 2’~~~ ~
n no.loal 18 Itt,) , c reat . r d e i t t t  va r lo ta s

ches icala • and of lasitasted acetj latedjellow b i rch sa~~ o~~ ~ tak.s (0.4 * N-j J2 s 15-3/4  in,),,
after 32 

~~~~~~ ot service. Stak e s En tea t on tha, Harrison ,~~perl.eotal !oresj~Saucier, Miss ., Deceubo r 1944

Preservative’ a Avera ge Mu.-: Condition of st akes Deceta er 1976 : Toça t :Averag.
a retention abe t  : —— —— :  rateved S l i fe

of preaer- a In Good s Service able but : De stroyed b y— : S
a Vative or a te s t :  I showing tote-— ;— — — — — — — — — — — — — — - :
a dry salt : a :————— ———— aDecayaTer i te: Decay :
a a a :Decay:Ter.lte: Decay afw.gt :att.ck a f ,sagi :
a a a a attac k and a a S and I a
a a a : a a ter .lta: a teraitea a
a a a a a attack : a att ac k :

a Pc? a a Pe t ,  Pet a Pet a Pet Pet a Pct S Pet :Nu a Pet a Yr
a a a ; a a : a : aber ; a

PIIIE STAI~~~

A uiacal copper arsenate
(P.d . Spec. TT-W—549)
(perc .utags tan solutioo)

0.612 ~‘(O.59) a 0.25 ( .2 4) a 10 a —a 10 a —— a 60 a 30 : — —  a — 1 3 a 30 a —
1.29 (1.24) : .5 3 (.51) a 10 a ——a 100 a —— a — — a — — — — —  a —— a —— S — —
2.5 7 (2.48) a 1.00 (.9 7) a 10 a 100 : —— a — a — — a — : —— a — a — — a — a ——
3.21 (3.10) a 1.29 (1.25) I 10 a lOOa — a — — — a — — a — a — —  a — a —— a —

Myl phteyl acetate
(paresota gs (a Stoddard
solvent)

0.3 7 a .10 a 10 a — — :  — a — a —— a — a — —  a 100 a 10 a 100 a 6 .7
.93 a .25 a 10 a ——a — a — — a — a —— a — a 100 S 10 a 100 a 8 . 5

1.83 a .50 a 10 a ——a —— a — — a — a —— a 40 a 60 a 10 a 100 a 10.0

Capric acid (percentage Lu
Stoddard solwnt)

0.37 a .10 a 10 : —a —— a — a —— a 10 a 30 a 60 a 10 a 100 a 5 .0
.93 a .25 a 10 a —a — a — — a —— a 10 a 20 a 70 a 10 a 100 a 5 . 3

1.84 a .50 a 10 a ——a —— a — — a —— ; — — : 10 a 90 : 10 a 100 a 5.5

D1a~~~1 phanol (percsst.gs
in Stoddard sol ven t)

0.37 a .10 a 10 a — — a  —— a — — : — a — —  a 10 a 90 a 10 a 100 a 5 .8
.90 a .25 a 10 a — — a  — — a — — a — a —— a 10 a 90 a 10 a 100 a 8 .4

1.76 a .5 1 a 10 a — — :  — —  a — a — —  a —— a 10 a 90 a 10 a 100 a 11.4

DOT (Dichioro—d iphemy l-
trichlorosthane)
(p.rcsntaga its Stoddard
so lvent)

1.25 a .35 a 10 a — — a  — —  a — — a — a 100 : — a — a 10 a 100 a 7 . 1
2 .7 a .74 a 10 a — a  —— a — a —— a 70 a —— a 30 a 10 a 100 a 9 .0

Dodacy l andes (p.rc.ntags
La Stodda rd solvent)

0.3 7 a .10 a 10 a — — a  —— a — a —— a — — a 20 a 80 a 10 a ’ 100 S 5 .4
.93 a .25 a 10 a ——a —— a — a — a —— a — — a 100 a 10 a 100 S 5 . 7

1.85 a .20 a 10 a —a — —  a — a — —  a -— a 10 a 90 a 10 a 100 a 6 .8

Nickal atsarate (psrcantags
in coal-tar naphiha )

0.3 3 a .10 a 10 a —a — a — — a — —  a 10 a — —  a 90 : 10 a 100 S 5.6
.93 a .2 7 a 1 0 :  - — :  —— I — : —— a 3 0 :  — —  a 70 a l O s  lOO a 4.9

1.85 a .52 a 10 : ——a a — — a — a 10 a 10 a 80 a 10 a 100 : 5.5

Untrs.tod tont rolu a — a 10 a — a  -— a - — a — —  a — 5 40 a 60 : 10 100 : 2 . 1

YELL (SJ R!RCH (LAX1NATED) ’~

Ac .tyiat.d a — a 10 a —: —— a — .— 90 a —-  10 10 - 100 17 .5

Untrsated ront rn la a — S 10 a —a -— a — — a — —  a 10 a 20 70 : ID 200 2 . 7

~A l1 stakes eacspt i leatad ,.ll ~~ b i r c h  wars pressur. treat ed. —

~.* tonla cs 1 copper arsenate Solution and reten tion figures In parenthes e s are ostd .a ( a l e 1  ata al he l l , )

5Prepar.d fro. 6—p ly, parall.l-la.Inat.d . a c sty la te d 1/lb.- In , veneer clued with hot press ~. ( c c a l , . l I .  reS In ,
Average ac e ty l Content 19.2 pct based upon a,v.nj ry weight c a f  wood . Untreated c ta ,a ,r,cI. p ,.ps, .d I,’.
si t rested veneer.

NOTP- - The s takes  resa ln i ng In t e s t  after the 1952 in spec t ion w et .  rese t  irs r ’c,. sate g~ tt ” ~ 5 l S I C S

- .~M- 
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all.-  lb. - -a , : ,d ,a l , : : , ,:, .s ,a. .- ,’.l aao’ .~~~.a - l 4 r  £L,%’uood..- l r~~a a,’J u t la .ever~~l a ,.,,d ~~~~~~~~~~~~~ ~1t!a.r b.- t - ‘ - - a  ~ ‘1o r 3,15150~~’ a t  h~ 12!a~y~~,~ , t a . - t

II )~~~ t~ ‘II ~a .tU C ,  4 t ~~a.Ol 01~~~cd 3.- t e s t  ll,, .-a,bec 1945 .a,a ll’.’ O , a t t l s . .S iIt,p. I tLacf l t* (  F . . - .I , ~... er ,, so

Pr o o t r V E t S , . -  - I,nt.ent ~~~~~~~~~ 000ra4e ala.’: I ‘nd a l , , ,  ,‘l ,I’.,.~ , ‘.‘..‘ntb.-t 9 a - ~~~~~~~~~~~~
I l L Of l  bet , — — —  ‘ ~~~~~ aeslued t &t .

Nun- , Ve , ,e r r  - ‘at p 1 . - t e l —  - an , >.,od 5 .- r ,a ,eab l r  b a t ; a l r - ,at,, .,’a, It -

5 . - a  a I I l , 6  .5 . 3 t e S t ’  sh..eIng .’aat-—
- at nest - I  a .’ t ma t  al..a,
,p llea I : , , a n . - , a , , C e r m a a e   Or, t , ,n€ l

1 S e .  S PC I ‘. . P~ I 0, a F, a P a l’~ a 0,1 - P. t ‘.e P.. - S r

PLYWOOD 0 14)14 VENEER TRE8ILD ILFVI>.5. I - I  0141.

I,,.)- ta r ,taot ’ato .P, ,s4,r ,  I) 1/lb I 1.0.9 I IV 100 — —  - -— - - -  - - - - - -  - ‘-  - - - - - -

I do 7 I 1/8 I (0 .9 50 1 90 10 - - - —- - 

,Ke. , I t tg ~ sod 1—hr.  cold baCh : 7 I 1/8 1 12 .6 10 - a - -  10 20 70 - ID a.’ an,)

,Caald •o’.klog. 24 he - I 13 I / lb I 3 2 .9 - 10 I -.  . - IOU -—  — 

do I 7 :  1/8 8 - .  1 0 :  -‘ , a 300 - -  - - ,  - ‘‘ - a --

DIppI ,t ~ , 10 nec , I 1) 1 I/lI I 5 .1 - 10 - - - I -—  300 - ‘- I —— 

do : 7 1 I/i - ,b 9 . - — a — -  - 100 - - -  - -  - - _ - — - — —  —

Co pp.e a..p54t6.n.IC . .Pt .n aOrr a 13 I 1/16 15 .) - 9 - 100 . - — -  ‘. ‘~~~~~~~~~~~~ ‘ ‘

(2 p.-, co ppo r -, , , . .. . . . . . .. .  dat a 7 1 1/8 I 50 .2 - 10 .1) a 30 I - -  I 10  - ‘ -  - -  - -  - 

...t.I) In c o o t - I . e
n.p4r t h. Ihe.,1 t t4 1’ and I-hr , co id bitl t l 7 :  1 / 8 : 6 . 7  . 1 0 : 2 0 :  a o ,  10 - 511 . 30 - - - .  - 1 :  II: -

Cold .o.biasg . 24 a r .  15 1 1 /16  : 50 .1 . 10 90 s 10 - , - -- 

d o .  a 7 I 1/8 I 6.2 10 - 30 a 20 ‘ — —  (Ia .511  - - - — —  2 - .511 - - -

DIpp Ini. 10 no. , a 1 3 1  5/16 : 4.2 l O S  5 0 : 3 0 ’  -  
do I 7 t  1/8 : 2 .8 1 1 0 : - — :  1 0’. -— .’ 5 0 .  30: - - 20 5 ‘tO

P.oI.chloeop h.nol , :Pen.aae I I) 1 1/ lb I 2 1. 4 I 10 . — — I SO ‘. ‘‘ 90 -,  - .

pot In No. 2 ‘ do 1 7 1 1/ 8 1 18.2 10 I — — i ha) - 10 ‘. ‘-  10 .1 1 20 ‘-

fool .15
HeatIng— m d  0-he , cold 6.15: 1 : 1/8 1 20 .)  30 - - - . - 0 - - -  - - .  a:: I - SO - - -

Co ld .o.11.a . 23, he, 1 13 a I /l b 1 .4 I 10 : ha) Ill ‘‘ III , 2 - 20 - .

- do a 7 a 5/8 4.8 1 10 - — — ‘ ‘ ‘I  — —  : ~ Id 10 0 9 ‘.0

lDippiti$, 10 nec , : 13 1 1/lb : 4 . 9 1 10 - 50 ‘ I: - - I>’ ‘a 90 - 

do : 1 1 I/S 1 1.0 ID - - — , - —  Ill — —  ‘0- III loll - I’. I

thr~~an.d alec PeonnoeS * 13 1 1/16 ~I ,01 (0 ,62 > , 8 - —- I — —  . - ,  (00 - -

chlo ride - do 1 7 I I/f I — 1 ,06 1 .65> 10 a ‘— - - ‘-  ,.: I a S S  30 ta ’ 1s , a

:II..Iing~ at,d 1—hr. cold bath: 7 : b l~~ 
1 .98 3 .60> 10  - - 50 12’ 30 £130 II

Steeple5, 26 he I I) 1 “1 /lb 5 .07 1 ,bS> 8  - I) a 411 - — -  - ‘— _ — - 

do a 13 - 1 .84 > a , 1 2 > :  9 100 - -  

4, 1 7 I — I / h  - . ‘a’a C 36> 50 — - -  a : I  ‘.0 - Ill - IOU l~ a> 

do a 7 1 1/8 1 I S O  3 . 79). 10 - ‘ —  . - —  — - 5 , :  :0 50 l ’ : . ~ - 23  a.

D I p p Ing , 10 tn .- a I )  I ~ 1/ 1b : 63 I 31) - 50 - .— - ,‘~a a l a >5 ’ ,’ ’- 8 s.
- a ., - 13 1 1 / l b - 06 1 . 4 4 ) :  10 - . I , :  ‘a - 10 lIt I

- I 7 - I/S .1) 1 . 2 5 ) .  50 - - .  . - - - 20 R~I 50 a. ao

hold copph r cheoanc . :P ren .4ra 1 10 1 5 / 1 6  - - ab C Sal ‘a 52 - a, ( I  - .

,l,

~ 

1 1 1 I /S 19 I I ’ . :  a l l  II: - 11 Ia . 5 30 —

Heat leg-4 and 1-6r. cold beth , 7 : 
6
1/8 - 1.07 I t)) t O  - i” a,,: ~a : I 10

:SIe.pl n5, 01. ar  II . 1/lb 88 1 4 1  Ill tall - 

do : I) . 1 / l b  I 80 1 ‘14 : 111 50 ’ ’  
: 7 - (Ii - 5.. 3 ‘ 1 :  9 - ,‘. .5 I II

do . 1  7 1/8 3 3 . ’ I 5’, >0 1 : 5 5

DIpping, 10 ne ,  IS a b 1 > ) 6  RI I .4 3 )  III . ~ll :,a ‘ a - ’

.1.’ I I   I /lb  61 I III > 10 III I” ‘ ,

- dl, 
b~~,4 27 I I I )  Ill I’ ‘- II I ’ ’ ’ * 8

- - - I si Itt I 9> III a , - I

- rn- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - “ ' ‘ - - -‘ - ‘- “~~~~~-~~~~~~~~~~~~~~~~ - ‘ ~~~~~~~~~~~~~~~~~~ ‘



-.  4’.Wfl’OCC’~ ... n1-n~~ .-flr ~~~~~~0’Lr,y. ” - ’ ’r: . ,’Tr” T r’a,’a~aavn~r-o ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~-~‘.-~= - ~ 
. -

9

l..4l.’ Ia  - -I ld , a a:. a , ‘1 - . l a 4 e s  ~ * DaoA I
~~

O’I I t  0 a , C O , ’ 4 .  I t o a l . 2  ~~~1 .. ‘ . .. a  I ‘~~~d j1 . ~~~~~~~~~~~~~~~~~~~~ . 5 0 .  - P . 5  ‘ i, . . ~ - ~~~ . Oct _ ‘ a t,.,

I I  at  ~~~~~~~~~~~~~~~ ~
1a ,.-J 0 1 5 . 5 1  15 . I’ cI  l ’ a , , , a !,. ,a~~,, 5 ’  - . C ’ - - ‘ 1~ / - I”. ‘~~~‘. ‘_ .

l,.-a lnc,at  S
. 

I ’ S  “: ‘ .~~~ 
- ,s , , ,

~~
, . ‘.om- I,’ , . I I t l’ I ‘ 5  

~
‘a..’ :: ‘4 -.

Sue— 5 . - I :, .’  I ~ a C , . - . -  .f l . . , ’ , : J *  C , a I * . ’ a  1. ..

a t  I ll . S O 
1 0 1 1 1 0 ’ Dc. a, i ,a , at Dc,’.>

I :p l a o s  . 5 5 : ’ ,  a .- .e - a ’  ‘ ~~
. . . : ‘..,. tang . -

In 11,5 - > , I  :‘.s I’ ,~ I I  ‘ a .  O s t  (‘ .1 ‘...e Pal : U

( ‘ 500 ,5:1 .  16>51110 -traIl ‘ I l’ a ’ .I.

.1 l4r - ac, ’O”l~ 
:Presaoee * 5 :  1>0 10 -b - 10 ,  9 0 :  1 0.  - -  ‘- I S ‘ —-

s lo t  b,ttt . 1 h r . ,  anal cold S ‘a , 1/8 I 2 ,0  5 10 - —- -- I ’— - 000 - — —  S — —  - ‘‘ - “‘ -

ba ch , I he. I S - . a . -

Cold •oahlng , 2.. hI . I 5 1 5 8  - 5. > - Ill I - -  I ‘‘ I —— -~ S 20 1 10 1 50 - 10 - 500 - 11. 1

ID Ipp lOf. 10 nec. S 5 5 :8 - ~1, 0 
1,~ - -‘ - -- a -- S 50 - os * 8 Id/s -

l ,p ;c r n.p hthHOatC . IP ,e t * u t t  1 5 1 (/6 - .5 9 (0 - - - _ 20 1 .0 30 30 . 8 1 00

I ?  ‘01 coppe r
Ia / I  In I0O I’t.r ’.IIot bot h . 1 6 , . .  and c old * St I I /f  - 1,2  10 5 —- ‘. -- ‘. — —  1 — —  . 60 . ‘‘ -.0 111 a 1510 . 12,1

n.phrh. a bath . I hr . S S . . , 1 I I I . I

Cold ao.kIng, 24 hr . - S I 1/8 1 1.1 : 10 5 ‘‘I~~~~~~~’. 
1 — —  I 50 1 I SO - 10 5 lOt) I 10,1

‘DIppit.g , 10 tOO * S I 1/H : 1. 5 10 - S -- I - - S ho I -- I 40 - 10 I I /OS . 10 ,3

pent.chl oenpheenl . SP1...oe. I ‘a I 1/8 . 12.5 . 10 - -— . -_ . —— 1 60 20 . -- 1 20 a.

5 pot In 90 , 2
Sn.1 oil Hot bath . I hr , oltal oo ld I 5 : 1)8 - a - 10 — —  I —— ‘ a - - . 40 . 60 10 - 154 ,5 8 3

S b a t h , 1 hr. S S 1 I ‘ a

aCold .o.bln;, 24 a.. . 1 S I 1/8 - 2 ,0  1 10 . . —— I —— 1 20 I 10 - 70 I 10 . 100 - H . )

lDip ~ 1n$. 10 to.- 1 5 I 1/8 I .1 10 1 - , a — —  I —— 1 10 I 20 - 70 1 10 lOG 1 7 . 8

Cheeeatl d lien apre.noee a S a 1/H S ~ .b1 1 .38) 10 ,‘ -‘ .‘ —— S _ — S —- : 40 . -— a hO , 10 100 1 11 .9

chlor Id.
~Stlapin$ . 24 hr. l I 1/8 1 .35 1 2 1 /  10 5 — —  I ‘ I ‘‘ 5 — _  5 10 I 50 I hO . 10 - 100 a 8, 2

Dippin g. 10 •~~~ . : S S 1/6 1 .03 3 01/: 10 S — -  I ‘ -  ‘. ‘‘ I —— . - - :  1.0 a 60 - 01> - 11(12 ‘.0

A 1.Id Iopp.e cheoeate ‘Pe .hnoe . a 3 1 1 / S i .46 1 - 2 ) >  1 0 1  - — . - — 1  2 0 :  10 . 20 : -. , 30 * 5 0 .  --

:St o .p ln g . 24 he. I I I/H 1 .21 1 .14): 10 5 — —  - — . - -  - - _  a 10 5 40 . 50 a 10 . 10” 9 .1

l D lp5tini. 10 nc I 5 1/ H I Oh I 01): 10 1 - - I ’ ’ ” ”  -— lU . 60 1 10 - 10 a 1100 - N .)

None a ttt,nro.nod 1 13 1 I / lb I ” ’  5 10 5 -— 1 —— ‘ . 50 - al - 10 - 100 , 0 . 7

i l l / S I - ‘  ‘ 1 0 : —— . — — ‘. 
. 5 0 -  60 : 10 5 100 1 0 , 6

1-f’Iy’stooal gl.artd o Lt h ho, - po..o ph.rtolIat -rttUle odh..LVH.

~OI Io  ,., dey salt abn orbe d by 2 1 ’  o il -in. p lyaltnnd pmnn l . Sa n ken w ere a..t Iron p lvaaooai pa n el s a S S e t  .r.atn.nI , and al l  •d$ee Oepta ~ Od dul,a’f n n ttl a t i

ocr .  dIpped in the p r on erna l  lot be fore 1n .talIaIlon 01 the ntabe ..

-IIr Iefl t ioe v a lues  In pa r rnt h .Hon band on prtt.rnnl et 00151.1.

‘
~veee,, r heal ed In d r o r ,  and Shoe .oheer5.d (or 1 h r .  in oehotb ed p r e n . r v a t I V t .

‘aA pp r.anIa.t a na lore.
6V0 ,ar er  51 pr Ior  10 dr ~~ lIl 4 .

anon. d e I a e I n a t t J  and .acr, C I1.In.Iod Iro n re , I .

1I’ a~ . 2 o r 5 )
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Tab le 11. ——Condition of southern p in. st gkss (2 x 4 In. no.Ingi a 18 ira.), t reated a.t it (. ve rb ,,,. petro lea. o i l s .  pent gc hl oro .pjo eoo l
solution topper naphth. nate go lut ions, coal—tar creosote, and •ietares of these pr.ser-v .t ivee , af t e r  abou t
28— 1/2 yegra of service. Stgkag placed in teat on the KarrIs on Exper isental Fore it, Saucier, Misg, • and at
Iogaluaa, La., Apri l 191.8

Oil or preservative :L ca—a Average Number: Condition of stake s December 1976~ a Total Avera ge
:Lio n :rgtentton: its

1 
a —  — — — — a  reUtov ed : l i f e

:test— :Good a Serviceable but a Destroyed b y— —
a : a : shoving ao.e : :
1 : a a ; Decsya re r mi tea  Decay a a
a 1 : aDecay:Ter .lte : Decay a fun g i : at t ac h .  a fung i

a agt tgck a and a a a and I

a a a teraite: a ter .ite: 1
a a : a :attack ; I aat t sck  a

a Pcf : a FcC a Pct a Pct a Fc C a Pct a P.- t a p c t  aNus— ’. Pct a Yr
a a a a a a a : ;ber :

U~ fort ift.d p.trolss ~~ oil:
C srci.al ar~~atic solvent aMiss .: 6.1 a 10 a — — a —— a — — : —— a 10 a —— : 90 a 10 a 100 : 2.4

(Hid—United States) :1... a 4.1 : 10 a — — : —— a —— a — — : —— a 20 a 80 a 10 a 100 a 2 .9

Stoddard solvest (Mid—United States) aMiss,: 4.0 a 10 a — —  a — —  a —— a — —  I 10 a 20 a 70 a 10 a 100 : 2 .
:Lg . a 4.0 a 10 a — — a —— : — — a — — a 10 : 20 a 70 : 10 a 100 : 2 .8

No. 2 fuel oi l (Mid— United States) aMiss.:  4 . 1 : 10 a —— a —— a —— : — - a 10 a 10 a 80 : 10 a 100 a 4 .4
:1,. . a 4.0 a 10 a — — a —— a — — a — — a 70 : — —  1 3D a 10 a 100 a 4 .1

Naavy ther.sl sids cut Ml...: 4.2 : 10 : —— : — — a  —— a — — a — — a  1 0 :  90~~~~1 0a 100 : 3 . 5
(Mid—United Sts t es ) aLg. a 4,2 a 1.0 a — — a —— a — — : — — a 30 a — —  a 70 a 10 a 100 a 4 . 6

No. 200 Discak oil (Vest Cogsg ) aMiss.: 4.0 a 10 a — — a —— a —- a —— a 20 a 20 a 60 a 10 a 100 a 4 ,8
a La. a 4.0 a 10 a — — a —— : — — a — — a 81, a —— a 20 : 10 : 100 a 4. 6

Catalytic gas—baa. oil (Ws.t Coast) alli se .: 4 .0 : 10 a - - : —— a -- a -- a 40 a -- a 60 a 10 a 100 a 7.6
IL. . : 4.0 a 10 a — — a  — :  — — : —— : 60 a - —  a 40 : 1 0 : 100 : 7 .7
Misc, a 8.0 a 10 a — — a —— a — — a —— a 30 a - —  a 70 a 10 1 100 a 14 .6

aLa. : 8.0 : 1 0 : — — :  1 0 :  — — :  1 0 :  2 0 :  — — :  2 0 :  4 a  4 0 :  —
aMis s, : 12.0 : 10 a — — a  —- : — — - — a 40 a — —  1 40 a 10 a 100 a 17.1
a I,g . a 11,9 a 8 a — — a 25 a — —  : 63 a 12 a — —  a — —  a 1 a 12 a — —

No. 300 fuel oil (Vest Coast) aMiss. :  4 .2  a 10 a - — a —- a — — a — — a 90 s — —  a 10 a 10 a 100 a 3 7.1
:1,.. : 4.2 : 10 a — — a —— - — a 20 a 80 a —— -— a 8 a 80 a -‘6.5

No. 0,00 fuel oil (Vast Coast) aMiss,: 4.2 a 10 a - - I —- a -— a -- * 80 a - -  a 20 a 10 : 100 a 5.8
:1,a, a 4.2 a 10 a — — a — —  a — —  a — — a 90 a —— a 10 a 10 a 100 a 1.1

U~~ e gas oil (Mid -United Stat. .) allIs..: 4.1 a 10 a — — a -— a —— a - - a 50 1 - -  a 50 1 10 a 100 a 6 . 7
:1.. , a 4.1 a 10 a — — a — — a  -— : — — a 60 a — —  : 40 : 10:  100 1 6.0

Denver No. 3 bland (50-50 trapped crud. Miss.: 4.0 a 10 a - - a -— a -- a - - : 60 a -- a ItO 1 10 a 100 a 6 .5
residual and rscyclsd ov.rhaad gae ot l ): Ls . : 4.0 a 10 a -— : -— a -— : -- a 80 a —— a 20 a 10 a 100 a 5.9

8.avy gsa oil (Mid—United St gt a.) abUse.: 4.0 a 10 a - — a —— a  : — —  a 100 : — —  a —— : 10 a bOO a 12.9
aLa . : 4.0 : 10 a — — a  - - a   1 40 a 4 0 :  — - a — -  a 4 :  4 0 :  ——
aMiss. : 7,9 a 10 a — — a a 30 1 70 : — —  a — —  : 7 a 70 a — —
a La. : 7,9 a 9 a — — 1 33 a — —  a 67 1 —— S — —  a — —  —— a — —  : — —
aMiss.: 12. 1 a 10 a — — I 10 a —— a 80 a 10 a — -  a —— 1 a 10 1 — —
aLa . a 12.1 a a 60 ; 40: — —  a —- : - —  a — - a — —  a — - a  —— a —

Lube oil extract (Texas ) a llI s.. : 4.1 a 10 I - - a -- a -- -- a 100 1 - -  a -- : 10 a 100 : 12.0
aLa . a 4.2 a 8 : — — : — — a  — — a  6 3 :  2 5 :  — — 1  1 2 1 3 :  ~~~a — —

(r
~s~ 
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Table 17 , -—CondOtion of southern pine ntakes (2 a 4 in, nusinai a 18 in.), treated w i t h v r to u s ,py,~~~ j ,yus oi1n, pentachlorophenoi
solution coppe r na,phthenate solutions, cos.1—tar creosote. and sixtures of thene iayes erva cive n , a f te r  about
78- 1/2 years of service. Stakes placed in test on the Narriaon Experi.ent.1 Fo re et, Saucier, NOse, • and at
logalusa, La., Apri l 1948--continued

01.1 or preservat iva aLo e s—a Average ;Husbera Condition of s takes December l 9 /6 ~ a Total Average
atton areten tion: in 1 a — — —a resoved a lit.
a a I test— a Good a Serviceable but a Destroyed by” I

a a a a a showing Ho.e a  a
a : a a—— ’— - :Dec.y:?er.ite : Decay a a

a a a a ;De ca yate owi tea Decay f u c n g iastt ac k a fungi a
a a a a a I~~~tgck a and : a a and a

a a a a a a t e~~ it ea a : t e ~~ ic e ;
a a a a : a aattack a a :.ttack a a

Pet a a Pci a Pct a Pet a Pet a Pet a Pet a Pe t 5 16am— I Pet a Yr
a : a : a a a a a ab er a

rortif ied petrola . oil, and mixtures:
Cc srctal ar~~at ic solv.nt (Mid—United aMiss, a 4,2 a 10 a —— a — — a —— a —— a —— a —— a 100 a 10 a 100 a 10.9

Stat..) with S pet pentachloroplanoi ala, a 4.2 a 10 a — —  a — — a — — a —— a 10 a — —  a 90 a 10 a 100 a 8.5

Stoddard solvent (Mid—United Stat es) :Mi.s .: 4.0 a 10 a —— a — —  a — —  I — —  a 10 a —— a 90 a 20 a 100 a 13 . 7
withlpct pantschlorophanol aLa , a 4.0 a 10 a -— a  — — a  —— a —— : 2 0 :  - — a  80 :10 : 100 : 8.8

No. 2 fuel oil (Mid—Untt.d States) with aMiss. :  4.0 a 10 a — —  a — — a —— a — — a 10 a 10 a 80 a 10 a 100 a ~14 .9
5pc t pantachloropb.nol ala. a 3.8 : 1 0 : -— : -— : — — 1  2 0 : - — :  — — a  8 0 :8 :  BO a —i2,S

Beavy th.r.1 side cut (Mid-United aMiss.: 4.0 a 10 a —— a — — a —- a —— a 20 a — — a 80 a 10 a 100 a 14 ,0
Stat..) wi th 3 pci pantachloroph.sol ala, a 4.0 a 10 a —— : —— a — — a —— a 10 a —— a 90 a 10 a 100 a 10.6

No. 200 Die el oil (Vast Coast) with :Ml...: 4.1 a 10 a —— / —— a -- a -- a 10 a —— a 90 a 10 a 100 a 17 .0
S pct p.ntschloropbemol aLa. a 4.1 : 1 0 : —— : —— : - - a  S O : — — :  —— a 5 0 : 5 :  50 : —- S

Catalytic gsa—baa . oil (West Coast) allies.: 4.1 : 10 a —— a —— a — — a —— a —— a -— a 100 : 10 ; 100 a lb .)
with S pet p.ntachlorophenol ala, a 4.1 a 8 a — —  a —— a — —  a 68 a 12 a —— a — —  a I a 12 a — —

Miss.: 8.0 a 10 a — —  a —— a — — a - - a 10 a — — a 90 10 lOG a 21 ,3
aLa . a 7.9 a 8 a — — a  12: —— a 88 a — — a  — a —— a — — a —— a ——

aM iss.: 12.0 a 10 a — — a  —— : —— a 4C : 20: —— a 40 a 4 a 60: ——

ala , a 17,0 a 9 a — — a  56: —— a 44 a —— a —— a — — a —— a —— I

No. 300 fuel oil (West Coast) with aMiss. : 4.0 a 10 a -— a - — a  —— a — — a 80 a — —  a 20 a 1 0 :  lOO a 14.6
5 pet pantschlorophenol ala, a 4.1 a 8 : —— a 12 a —— a 51 a 12 — —  a 25 a 3 a 37 a —

No. 400 fuel oil (Vest Coast) with aMiss.: 4.2 a 10 a — — a  — — a  —— a — — a 40: — —  a 60 1 10 :  100 a 
3 13.9S pcc pasc.cbiorophesol ala. : 4.2 a 9 :  — — a  — — a  — — a  2 2 :  2 2 :  -~~~~~ 1 5 6 a  7 :  79 t —U .S

Ligh t ga. oil (Mid—Un ited Stat..) with :8(1...: 4,0 a 10 a —— a —— a —— a —— a —— a —- a 100 a 10 a 100 a 15.6
S pet paniachloroph.sol aLa . : 4.2 a 10 a -- a —— a —— a 50 a -- a -— a 50 a 5 a 50 a ——

D.ovsr No. 3 b land (SO— SO topped crud, aMi no a 4 .0  a 10 . . 10 a 7 0 :  -- a 20 a 9 a 90 a - ‘

residual and rs.cyclsd ovsrhsad gas ala , a 4.0 a 7 a - - : -- ‘. -‘  a 86 a 14 a —— a 20 : 9 a 14 a --
oil) with S pct pastschloropbenol

Heavy gas oil (Mid—Un ited Stat..) with Mis..: 4.1 a 9 a —— a — — a —— a 47 a -- a —— a 33 a 3 a 33 a ——
S pet pantachiorophenol ala. a 4.1 a 8 a —— a 12 a —— a 88 a -— a —— a —— a —— a — — a --

aMiss, a 7.9 a 10 a — —  a —— a —— a 90 a 10 a — — a -- a 1 a 10 a -—

ala , a 7,9 : 6 a —— a 33 a — — a 67 a —— a —— a —— a — —  a — — a ——
aMiss. : 12.0 a 10 a 10 a 30 a —— a 50 : 10 a —— a —— a 1 a 10
ala. : 12,0 a 5 a b O a  — — a  —— a 4 0 :  — — a  —— a —— a — — :  — — a  — —

(Page 2 of 3 )
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T,,b Ic 17, — — * ‘ a l l / I loll l I t  ‘.1111/ 1, 1 11 Itt. - u a aken I.’ -. Ill - ,, ,mla ,,. l 1 a l . ) , ( a  ‘ - -a  1 .- / — I l l s  l a s - Ic- . i’”’ r ..l.’aaa. IL “a IS. ’ aa a ~ . l . a  ‘A0’’” - 1
l.lla l l1~~p~.r lI.a~~a ltIlcaa.t a l’ bll 111 1 1, 111’ ,, .11 .1/ ‘l .a a 1 , - l ull 1~~’~ .allll . - I X t ) * r ,7’-,,~~. / lIl) ’ ..’

,, 

jll c’ ucr o . a t L ~/,~~~,,,,9 t t c ’) .0)015 /

2 / I  :2  r., o t - , , ’ a ~~ * , c  - ‘ - 1 ,1 .0 - , 1l l , a l a - A  I.- 1 c t  OIl a / l a ’  / / a t  1 , 1 1 1  .o),.’L / l , Icc l . , I f , , t ,a.’.t ,,, ’IaII, a.- r ,,,, IS IS’.. , .11111 aa

Bo~ ,,a l aI S,.,, L,, .~ ,‘, 1 . a s / :9~~v - , l ,ll ~~ a l ,ll l ,/

O I l  Oe pre se rv at Ave lu ,  a Av er age S alaao ha ’ r S  I aoaa a li( I , aaa  . 5  - , a , a I . ’ ~. Da ’ , , i ’ . t ’ .  r (1,) ,,  S T,,t a l  A c . a a g .
lion a .’ 1 , - a l  I t ’ l l ,  I/ a

l 
: S t.’m,,vc’d l a t e

* I Stt1, t I 5,,~,l ,/ ‘ ‘ a r ’  I . t . t / a l, paa t 1 / t r u t r yed I.) — — 1

* I I I l. tao ld l aag  some— - S

a I I S : 1)a’ , .t v  lentI l .’ :  [(c dv ’,
a a S I SOa’ a a y l T t ’ t a a I t c’: ISa ’ , av l / ’ I l a g tS a l ( , a , k : au l l g l  I *

a S 1 1 S a l r a , k :  ,aa,al * * , a l a S /  - *
a I I S S t a - r a i l  e I I I ( Ir a / I c ;

1 1 1 1 1 S a l / , a . c .  S a t t a c k  S

a a Pc I S a Pit * f~t t * I’. a S I’a C S I’ , a : P.1 1 Pat I Nun—: ‘ 1 I 1 Yr 
—

Fort if ied petro leum oils and . Iacaa res a
--cont inued a I I I I a - S I

laab e oil ex t rac t  ( f e ’e a s i  w i t h  a P-t isa . I A ,. 2 a I/I I — ‘ a — —  .‘ — -  -a/ I  I 50 —— / / J  I a~ - 1,15 - - .

S pet pentaclsloroph.’ ..a o l La. a 4 ,1 : A S . - ‘  1 101/ S - -  .‘ - -  * - ~ : ‘ - * - - * - -

Ca talytic gas—base oil (Want Coast) w ith s M / u s , .
~. 7 I It) a - -  : - - . ~~~~~~~~~~~~ 70 10 a 21/ It) a I / l a s  I l~~, a

copper naphthenate (0.1 pd copper 11,5, 1 • . 1 10 - - . 115 . ‘ I tat) I I/I * - -  S .5’ a 3 a ia a ‘ -

t al )  a a a S : S I I S 1 1

Cata ly t i . -  gas—ba s e oil (We st Coast) w i th  M a s s . S 4 . a a 8 - .  a - ‘  . ‘ ‘ s ~~~~ ’ ’ . 7’/ I . ’ . . , I/JO *
copper naphthenate (0.75 pct copper aLa . a 5,,?  8 a 13 a Li  a - .  I bl a 12 1 - -  

* - ‘ S t , /1 - - ‘

.etal) a a a a * 5 1 1 1 1 S *

Coal—tar creosote a 1 4 , 1  a 10 a — — I — —  I — —  a — — 1 70 a — —  1 30 s LU I IOU a 1.. .
a a 4.1 a 10 I — — S  — — S  — —  a 50 S 4 0 a  — —  10 a 3 *  50*~~~~~

Coal—tar creosote , Mi pct , and ca talytic aM , ss .I 4.1 a 10 a - .  a 10 a 50 a - -  S .11 : 9 * 90 a

gas-base oil (West Coast) with S pct La, a 5,.l a 8 - -~~~~~~~- - ‘. ~ - a 62 * - -  : - ‘ : lv 3 38 a

pentachborophenol , SO pet by volume a a a I a 1 * I 1 S 1 1

Coal—tar c reosote , 50 pct , and catalytic aM I s s , 1 4.2 a 10 a ~ - I ~ - a - .  a 10 911 S ‘ a - - : ’ I’. 911 a

gas—base oi l  (Vest  Coas t )  w i t h copper * L s .  1 4 , )  a 10 a - - a - - I - ’ ’. 90 1 It) a ‘‘ a - ’ ’. I Ill ,
nap hthenate (0,5 pet copper metal) a a a a S a S a a a -
50 pet ny vobuse a I a I a a S a * : S S 

S

Cost—tar creosote , 15 pct , anal catalytic 17/(55 , 1 4 , 1 a It) a ‘- I ‘- ,‘ - ‘ a -  : ill — ‘ , 10 It) * 1 04)

gas-bane oil (Vest Coast) with copper aLa . 1 4 .2 a 8 a , - -  a 50 a 38 1 ‘- a t 2  - ‘10 1 -

nap hthenat. (0.75 pet copper metal). 1 1 1 1 I 1 1 1 1 * S 1

llpc t by volu a S I I a : a I a 1 1 1 * 
S

Cata l y t i c  gas—bas e oi l  (Wes t  Coast) w i t h  M a s s  . , , a a 10 a ‘‘ a ’ - ’, - -  1 S 2/I - ID : ‘~~ - ,

S pet pentaehborop heno i , SO yct , and a I . ,.~~ a : a LOG - , - .

catalytic gas—base oil (Weat Coast) 1 1 1 1 1 a . I S 1

wlth copper naphthe nate (0.S pct I S I I I I * S I S S , S

copper me tal), SO pet by volume I , . a * 1 : , .

Untreated con(r~ is M a s s , - - I / I  - - I — —  I  a  1 .5) , , ‘aI - 6/) S it) a 11)1) S

La - - a l / S  , - —  - , - - — —  LOU : 10 - la / l I  2 , 8

i,.L0 stake s w er e , ,r ig l na i l y  i ns ta l l ed  at each t e s t  d a t  L o l a . fla t ’, ,taambcr l .a ’ S I / I l  e hea t, r,’dlaa a,,I I -a - , a , l l -a ,’ l, t 1 , 1 / I  1 1 1 1  to L,~, at e I /a t  S I
at the t Ame Ill In sp ect i o n .

‘ + bna l  Inspec t a l l / I  at Ba .galusa Nuvesber 196.!.

t , s t I ua te  based ‘n percentage o b s takes  remai t a i n g  a l t e r  i l t a j I  a a a ’ p ~ ’ . Ion .

S ,.a 11
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IsI. 1.’ 1?. — — ). 111 , 1 1 :  ‘ I s  S I  s ou t  s e a  II ~‘ Ii a.’ ~~~~~ ,‘ l _ ’ . l as , ‘. 1 ’111 1 aaa l x l b  I s , , l, 1 , - a  I I — S I  1 II I , , , . , . a i  I I t  l t l ~~’,,l t ‘b  ‘I Ii

‘ l Ob ,),’ S, ,,l l I I ) t ,I IS ,u_ .a t t / I t  .1/10111 18 s’,-a, - . II - l , ’ t ’ISI ,’ . . 5 , l / . l’~. a La~~’l ~~. 5 . - a , . )  “ t a J / ’~~ ’l1 0 , l,,
~ 

I l , ( , .I..-~ I t . , s~
.1/11/ 151 /  tIse U a r r  1911/I Ex1asrj~ t ’ntul  I . s ~ ,‘‘,,t,, ~‘~~i~~

-J
~~~ 

IISI,. Ia’ l , ’ataIl, ’~ ‘1’,—

I’c e s er v a t i ve  Coca- :  Average Non— : Con,litican ot sLa~ ec ,‘ , a ‘i a’ r I I  ,
l 

a l I l t a l  Averag e

tion :retention . icr a  — * r .’~~~vc’d I

a I * in Good a Serviceab le but : I)t,st t o yed  II — 1 a
a a t es t :  a aha~~1ng some—-
a a a a — — —  — - - — — I 0e10y : ’L’nrmltt’ I Uec sy a S
a : a aD ec ay :Term ite : becay :tung t: att,a1k a Iuat gi 1

a : : a a ;att ,ck a snd a a S aatd a
a a a a a a : termites tet’mit ea
a a a a a a :attack a a :attael. 1 a

I Pas t a a Pct a Pas t a Past : Pci : l.a  a Pct 1 l a s t  Nun—: la dt a Yr
a a a a a a a a a a alaer a a

Coal—tar c reoso te
Low tesidue , stra ight run aMlsa. a 8.0 a 10 : —— a — — a —— a 312 a bO a — — a Il) 7 a 70 a ~17. 8

aWis, : 8,0 10: —— : 100 : -— a — -  : — — a — — a  - - a — — a —— a - -

Medium tesidue , straigh t run aMiss, : 8.0 a 10 a —— a 10 a — — 10 : 80 a —— I —— : 8 a 80 a ~l8.8
aWls. : 8,0 :10 : — — :  90: — —  a — —  a 10: — —  a —— a 1 :  l 0 a  — —

111gb res idu e, straight run aMiss , a 7.8 a 10 a — —  a 20 a — —  a 20 1 60 a —- : —— a 6 a 60 a
aw ls. : 7.8 a 10 a 10 a 90 a — — a — —  a — — a — —  : —— : — —  a — —  a --

Med ium resid ue
Lc~~ in tar acids aMie..a 8,1 a 10 a —— a 10 a — —  a 20 a 70 a —— a — —  a 7 a 70 a

aW ls, a 8.1 a 10 a 10 a 90 — —  a — —  a - - S —— a — : — — a -— a - -

Low in nep hthalene aMiss . :  8 .2 a 10 a —— a 10 a —— a 50 : 40 a —— a --  5 4 : 40 a ~- 2 1 . 3
aWjs. a 8.2 :10 : — — a  9 0 a  — — a  — — a  i G a  — — 5  — —  : l a  10: — —

Low in  tar ac ids and aMiss.: 8.0 a 10 a — — a —— a —— 30 a 60 S -- a iO S P a 70 : ~‘18.9
naphthai ert e Wi., a 8,0 a 10 a —— a 100 a —— a - - a — —  a -— a —— a —- a -- a — S

L~~e res idu e , low in tar acids aMiss.: 8.0 a 10 a —— a 10 a —— : 20 a SO a —— 5 20 a P a 70 1

and napht hsiene aWls. a 8.0 a 10: —— a 100 a —— a —- a —— a — — . - -  S - — a  —— a - -

N i g h  res idue, low In tar acids aMiss.: 8.2 a 10 a —— : 10 : — —  a 10 a 70 a —— a 10 1 8 a 84) a ~‘2O. 0
and ciaphthalette aWls, a 8.1 : 10 a 10 : 90 a —— : — — a —— a — —  a - -  a -— a — -  a -—

Engl ish vertical retort aMiss , :  8.0 a 10 a —— a —— a —— a 30 a 60 a .— * 10 : I a 70 a ~ 18 .9
a wls, a 8.0 a 10 a —— a 100 a — —  a — — a — — a — —  I — -  a -— — -  a —

English cok e oven aMise.a 1.9 a 10 a — —  a — —  : ——  a — —  a 70 a — —  5 10 a 10 : 100 a 13.6
:Wie. a 7.9 a 10 a — —  a 90 a —— a — —  1 10 : —— a — —  a I a 10 a —

English coke oven , 50 pet, and :7/ia,.: 8.1 a 10 a - -  ‘. - - a - -  a 10 a 40 ‘. -~~ S SO : 9 a 90 :
Engl ish vertical retort , awl s , a 8.1 a 10 : 10 a 90 a — —  ‘. - - : -- a — —  ‘.~~~~~~~ .. : . a -- a - -

SO pet by vol ume : a a a a a a a a * : a

Medium residue , low in tar acids a7/je,. a 8.1 : 10 : ..- : 20 : -- a to a 70 5 ‘ 7 a 7/) 1
and naph thalene , 10 pet , and ~W 1s . a 8.1 a 10 a —- a ioo : ——  ‘. - - :~~~~~~- .‘ -— : -- : -. a -- : -.

coal tar , 30 pet 6y volume a a a a a a a a : : a

Medium residue , bo~ in tar acidu :7/is .. : 8.1 a 10 : -- a 10 ‘. -- .‘ 20 a /1) ‘ a 7 a 7o a ~ l9.h
and raaphthslene , 70 pet , and aw ls, a 8.1 1 10 a .- a too a -- ‘ . . ‘ : - -
petroleum oil (W yoming residual): a a a a a a : a : a a a
30 pci by volume a a a : a a a : a a a a a

Petrol eum oil (Wyom ing residual) aMiss.: 8.1 : 10 a —— a — — a —— a -— : 90 1 —— : 10 1 10 a 100 a 3.4
aW is. a 8.1 a 10 a — —  : 20 a — —  a — -  1 80 a —— a — —  a 8 a 80 a ——

Untreated controls :7/is., a — —  10 a — —  a — —  a — —  a — —  a 10 a 10 5 lad) a 10 a 100 a 1.9
Vi.. a - —  a 10 a — —  a — —  a — —  a —— a 100 a -- a -— s 10 a 100 a 5.6

!.qtnal inspect ion In  Mis sissippi November 1968.

1 totimat e based on percentage oi .takes remaining after f ln sl inepeastion.

-35 -

A .- ~~~~-



‘ - “ -_ — —  ‘ ‘ -‘ ‘ “  “ “  :“‘‘‘“ ‘ ‘ — 
.~~~~~ e’O~~~~~,~~~~~~~~~~~~ ’I=’,,A.” ~~~~~~~~~~~~~~ 

~

l_

~

!IIItt

1

)

I ~1) I
I • I I • I

-~~ • 0) 00 ‘c4 I ~~ eO
11) 0) ~~~~t9-~~-4 I~~~ . ‘—I
“-4 1) 

~
i: I

18 1 ~ ID 0 , 0 0 ID 0
(5) 0) I ~J sO C”t Q r-. N. ID

U) .—4 0) l~~~ a t 4
.18 • cd~~ ’
1.1~~4.4 (1) 9.1 0 ‘ ‘•  ‘ ‘.

.‘I O U )  0 9  I I) ‘-4 H 0) I 9 Ia ‘,O C’fl ID N- N. ID
t1)~~~~ l~~~~~~

G) ,-4
I z • 0

.1) 1)1
I I 0) I

18 0) I l~~~~a”I 4-1 34 I
13) -‘-4 I I (8 00 ‘W ‘t-4 U I • 0 0 ID 0
1.4 a) U I I U 18 18 0 (8 IJ .-4 NI NI ID

I I I W ~~~~~18 Ia 1-1 I C )
18 ~~ , I~~~~~l-4 01 9.1 ~~Q.

1.1 03 I~~~~u I  U t 8  I

1 80  N I  I I)) I 5

‘,-4 ,O 4 J  O~~~I~~~) I 1 ~~,.~4
1 8 1 1 )  t W l - ~l U  I • ID

a) a~ I ~~~ I 0 1 8  1 4.1 s i i i)
~~~I 0 I l 4 ~~~ ~~~ t)

all O W I h a I  0) 1.1 l O’s
,D I I.I I H 8

14.4 0 1 ( 1 ) 1
W I W I ~~~~”-l I

18 18 U I ~~ I 18 00 I • 0 ID • 0 0 0
18 CO 1.’ 0) I I C) 18 I s.i s~0 c’.i so If’s
‘a1 0 1 1 8  ~~~~l I 0 ) 3 I C )  S

I ~~~~~~~ I~~~~0 0 8  C O l
C c fl ’,’ W I  01

O h a  ~~~~I ~~~~~~~ 
5.1 ,2a~ I

‘ 0 1 0) 1 8 I  I C 8 U - ’ 4 U I • 0 0 0 0 0 
~18 1.1 1.1 I I~ I U 18 0 18 I 1.1 -‘1’ ‘.0 ~~ 

(‘1 (“1
U ) l ~~~~~~I I 0 ) C 8 Ia 1,1 I C )

14 1 , 0 1  t~~~ l 0)1.1 
~~~~t44 J W i  1.1 18 I

1 8 1 8  0 1 0 1 8 1
l e - I O I W  I

I t O  1 8 I .0 t O I1 . i~~Y4 I
0 1 1 8  I ’s-l U  I a
‘ , 4 I W O O I O 1 8  1 1.1

0 ).. I J I U 1 8 I I a I - ’  I C )  • 4 I I I I I( 0 0 5 8 ‘el I ’s’4 ’,-4 1 (2) 4.1 I a,,
01 ~~~~I~~~~~~~~~I H 1 8  I
,2~~~1_J 1 8 1 I a 0 1  “ —
58 7.1 0) 0 I O ).18I~~~ ’, I
4.1 0 .18 0 I 0 0t 0 1 t 8  I
(1) 4.1 4.1 I I U I 1 ~) ID 0 i $(1) I 1 0 )  I U ‘—1 NI

I I~~~~ I~~~. S
18 18 I

I ’ W  I •
18 ~~ I 0 I U ID i
1) 03 1 0  I C .) i t I I

l O  1 0..
,,

I U I
.18 0) 18 9 1.. 18 0) I ID ID ID ID ID ID 0
U ~> ‘,-I (2) ‘s’l 0) I ,‘-4 ,-4 ,-4 ,.-4 ,-.4 ,.-4 ,-4

Z,0 4.1
0’~~~0a ) .1)

0 0 1
II.. 18 ,—4 18 18 18 4-’ r’~ -4 ID N’ ~ 4 aD
0~~~~~r-4 h a W O  I C )  • ‘ ‘ ‘

0) Ia (2) U ., ‘~ I 0 in ID ars -3’ ID -‘3’
18~~~ 

(2) ~~~~Q) i.i I .-4 ‘-4 .-4 ‘-4
0 0 0).0 I
.‘4 W E    ..

I U)

0
1 8 1 ) 0 0 0  0) I O ’ - 4  ha
0 1’ I (2) U

‘r’l I o I.a ,~ 18
4.1 I 0 0

I h a >  
C)

0 1-a
ha I .18 1.0 £5

I ba ttl O 1(5 18U) 
(8 ...4 lJ “-4 0) U

U I 1.1 .-l a) — 4 >  (8

1.-’ 1

- 36-



—~-..~~~--~ -I.--. .. ,~~~~~ ~~~~~~~~ - - -

Tab le 20. - -/.ondltlo,a ot southern p .kes (2 a a 4 i n . no.in.ai x l 8 j ,~~),,, t rea ted  with a lnc-ar senic chrosiua and

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ aboaa t2 t ,y,~~,T,y.~~,)
servIce. St akes p iaccd in test at

IC.d lson, Vi.. , November 1949 , anal ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Preservat ive  a io ca—a Average Now-S CondiLion of stakes Deceebe t 1976 a Total Average
at ion  are tent i onaber  a —  a re v ed a l i f e
a a a in Good a S e r v i c e a b l e  but I Destroyed by—— a I

a I test: a showing so~~~~ I —— ——a a
a I a a I  1 Decay :Ternl tel Decay a a
a a a a I De ceya ter ei te a Decay :fun gl :at tack a fung i a a
a I a a a attack a and a a a and a a
a a a a a a term i tea a a ters l tea a

I a a a a aattack a a aattack a a

a a PcI a a Pet a lact I Past I Pct a Pet a Pet a Past Nos—a Pct a Yr
a a a a a a a a a abe r a a

Zirtc—arssnic—chromium salt (S 32)i aWls. a (0.96) a 10 a — — a 90 a —— a — — a 10 a —— 1 — —  a 1 a 10 a ——
aMiss, a (.96) 1 10 a 80 a 20 a —— a — —  : —— a — —  a —- a —— a — — a ——

aWls, a (.74) a 10 a —— a 80 a —— a —— a 20 a —— s —— a 2 a 20 a ——
:Mi s~ , a ( . 12 )  a 10 a 30 a 30 a —— a 40 —— a — —  a —— a — — a —— a ——

aWls, a (.50) a 10 a — — a 20 a —— a —— a 80 a —— a — 1 8 a 80 a —
aMiae , a (~ 5Q) a 30 a — —  a 20 a — —  a 80 a —— a —— a — — a —— a —— a — —

awls. : (.35) a iO a — — a  i D a  — — a  —— I 90a — — a  — — a  9 a  9 0 a  — —

:7/is..: (.35) a 10 a — — a —— I —— a 100 a — —  a —— a —— a — — a —— a ——

aW is. a (.�2) a lO a — — a  i D a  — — a  — — a  90: —— a —— I 9 a  9 0 : — —
aMisa, : (.221 : 10 — — a  — — a  — — a  9 0 a  — — a  — — a  l O a  I a  l O a  —

Qsroaated copper arsenate , typ e I I  awls. a ~-(l.03) a 10 a 90 1 10 a —— a —— a — — a —— a — - a —— I — —  a — —

(Fed. Spec. TT—W— SSO ) aMiss. : (1.04) a 10 a 100 a — —  a — —  a —— a —— a — —  a —-  I -- a —— a --

aWis, a (.78) a 10 a 100 a — —  a —— a —— a —— a — —  a — —  a — — a —— a — —

aMiss, a (.19) / 9 a 100 a —— a — — a — — a —— a — —  I — —  a —— a — —  a —

aVis . a (.S2) a 10 a 30 a 70 a —— a —— I — — I — —  I — —  I —— a — —  a ——

aMiss.: (.S2) a 10 a 100 a —— a — —  a — —  a — —  I —— a — -  a — —  a — —  a ——

V ie , a (.37) a 10 a — —  a 100 1 — —  a — —  a — — I — — a —— I — —  I —— a ——

aM iss. a (.37) a 10 a 100 1 — —  a — —  I — —  a — — a — —  a —— a — —  I —— a ——

aWi e , a (.26) a 10 a — —  a 100 * — —  a — —  I —— a — —  I —— a — —  a — —  a ——

aMi.s.a (.26) a 10 1 30 s 40 a —— s 30 a a —— a —— a — —  a ——

Zinc chloride aWi s. a I.03(.6I)~ 10 1 —— I — —  a — —  a — —  1 100 a — —  a — —  a 10 1 100 1 12 .8
aMiss.: I,04( ,6?)a 10 * - —  I - —  a —— a —— 1 20 a — —  a 80 a 10 1 100 a 16.9

Coal—tar creosote aW ls , a 8.4 a 10 a —— a 90 1 - —— I -— a 10 1 - - a — —  a 1 a 10 a —-
aKias. a 8.3 a l O a — — a  ~~~~~ — — a  9 0 :  l O S  ~ - I  — — a l a  10 : ——

Untreated control, aWls. a -— a 10 a - -  a  S - - a -— a 100 I - - ~~- 1 10 a 100 a 7 ,0
aMi ss. I —— a 10 a I —— a —— a 10 5 30 - 60 a 10 a 100 a 2 .8

97 parts; Cr0 3, 170 parts; and A.205, 
21 3 part s . 

- —

—Rete ntion figures in parentheses are based on preservat ive oxides.
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421-030 SI’ ent .ctalorop llenoi , SV 4 pII( 10 5 4 . 1  S - 10) - (149 - - - -  S - —  I — - 5 10 5 CU S SQ S III 1,41 II -
S L5 pci in S (1544144. . 5 S S S S S S S S -

l i g ht aromatic S S : S S S S I S S S S -
solvent 5, 

5 S S - S S : S S S S - -
431-040 :Pentaci.iorop h.noi,SSteaSIing S 10 5 4.4 .550) - .119 --  -— S - -  - - 30 5 - -  5 II) 100 lu ll

S 4 . S pct in S S S S I I S S S S - - -
5 lig h t  aro ma t i c  S S - S S S S S - S S - S

S oolveflt S S S S ‘, .~ 5 5 5 5 - S -
041—0542 SPe n tSlc h ior op h aanoi ,SVapo r S 10 5 4,5 S - .5.5’,  - —— I —— - - -  S 00 5 - -  - II SS IS) - S S SS S - S. .

S 5 pa-C l.a 114?It r1a-..aaing-- S S -  S S S S S S - S S -
S _aroflCl c solvents S S - S S S S S S S S

V.41—060 aPentac hlorop hama1,SN ~sne 4 5 IC) 5 - . 2 1 0 5 . 1 1 1 6  5 - _ -. — —  S - —  S --  5 10 5 - -  9 S S  5 IC) - SIc 14 .1
44 1-47 0 S S past in li glat SSte.. ing S l O S  4 11  : . 2 ’ . O S .  .5 ) . ) : - — : — — :  - - S  — — 5  I0~ - -  - 90 : 10 1S t ,  5 , 9

S aromatic S S S - S S S S S S S S -

S solvent ! s S S ‘ : .- - , 5 , : S -
471— 1180 Sl’ ea ltac h loro p lseaaol .SVapor 5 10 5 8.0 S - 1510 5 . 1 / I  I -— S —— S —— 5 —-  S - -  . - -  - ill 10 - ) S S S -  I,)~

S pct ln hl ghl cleaning S S S S S S S S S - - S S

aromat ic solvent: 5 5 - - .- - . S S S S - S
VII1—V9O SPent.chioropheno i . Steam ing- S CS) S S I - 45 ) 1) - 119 5 5 20 5 10 5 - -  : III - II 11.5 - -

S O . l past in S S S - - - S - 5 - : - S .
S lig ht aromat ic I S S - : S : S S S - S -

S slal vent— S S S S S 5 5 -  : 5 5 5
V9l-ViOO SPentaclaiorop laenaa l ,:Vapor 5 10 5 8.0 b O O S .  597  S --  S - -  ‘. I ’S  -  S SS . I - S,1 - -

10 p ast  in lig ht s cleaning— S S S S S S  -  - S -
S aro m atic solve nts S - S - .,~~~~~~~~  -  S S S S

V i O l -  S S S S S S S S - - - - S S
V IIO I’entachlorophenol ,Stona 1 IC) S 8 .2 .310 .1 21 - - - -  S - - - ‘ - - - 1 100 5 10 - IISI) a 8 ‘a

VIII— - S pct in No. 2 
4 

1 5 5 5 - 5 5 - 5 - S S S
ViOO S loel oil SSt lAml Ibg l b S  h .b - .1)0 5 .14h - — —  S — -  S — —  S 10 : 20 - - —  5 70 5 9 : 9SS S —

4121- 5 S I S - S a S S S - S S S
4150 S Vapor 10 5 7 , S . Sh -5 - , U I S — —  S — — “ — —  S — —   1SS  — —   to 5 10 155 5 5 5 il _ I

a cleaning— : S S , S S S   ‘ S S
VIII- S 5 5 5 5 - S S   S

4140 - S - I pp a s I  S S_ ap I S C h en a t e S None 5 10 5 4,4 - . SS ,S I 5 55 ,50 - — —  S — —  - — —  - — —  555 — - 50 10 5 15151 5 II aS

V I S.I I S .~~ 1” 1 sls ppalr  5 5 5 5 : — a , ’  - S

V I ’ S 1,1 I l gISt :SCeaaIng- - 5 10 5 V . a S . S S , ’) 11,5)) 5 — —   no - 10 I S S S S  .0
V l S I -  i ra_ad s s , , l v e n t :  S S - S - - -

O I S S S  S V a por  ,
~ 
: IV - l b  - 5 5 ) )  S S S IS  - — —— S — —  - .11 DS S S RI - 1591 II 11

S S s l e a n l n g - - - S - S -
VI S a S - 5 - . S

11170 5- 5 . . a I , . . p I S l l I a ’ I S a I a  . t a. iaag - 0 - 4 . ,  - I ’ ll .11. ’ I - — —  - — — - - 1,5 10 III 5 .1 ,5  S I ,
55 . 5 ,1 541 5 I .‘5I4 ~5l : - - - - - 

I) g lS ~ S - - -

VI)) S - - - -
I, I l lS 1 _1 I~ Il - a II a )!’ 5 1 5 1 5 , _ a l t  V _ I  l~~l I a )  -a .) - 5 / 5 55 _~I — — - 555 ‘55 II) I’S’ S I  -

- 5 5  - p a l  1 I555 1 l - 5) 1 5 5 5 5 - 0  -
III 1 1 4111

0 111 1
Si a a ~ .‘.  I S  S I l l  5 .

1 1,, , ,. ,, . 5 1 1 ,  - ,. S l , , , , . , I  1 1 1 5 5 - a , I I - -‘I Ill’) I ~I I S .~ 
‘1,154

I, - ‘a a , a - - .,, ,II II 
15010 1 1,10 . 5 . 5 5 1 . 1 5 5 ’ ’ 5 , -

~ 
I 1 . 1 . 1  4 555% 5 5 . 4  — . Ic I S I !  - ‘  I S - - III I ,. , . .‘  a l l _ a

I I,, 5 , _ l A S S .  5 0 1 1 1 5  S I l l S - I l l  ‘ 115  , a _ a l s I  9 ’ S  _I,, .I ‘S I V I  I 5 — s - , . S I  1 . l ’ a S , , , . I ,a  - a . ,
I I’ . 1 - 1 1 1 1 1 4  III l a S -  a - I .11 .S.II I - S. ’  1 0 , 1 ,  0 5 1 1 5  11,111 l•I,m - ‘ ‘ .55 5 1 a l l ,  - I  S. ‘ I - I S , . )  S - I - - , , ,, , ,  - - . - - ‘ -.

- ‘ — s S - I— . 4~~l l  a I~4 ~~~~~ I

-4 7.

- -



SI
5 0 5)
544 0)
5-1 ,-I lii I a

1 > 41 I I I ‘-I

(4 ‘ 0 ’
SI
4” I I” 0 I I 0
44 0 ‘0 I 4 0
55 0 0. s-I

4.1 .~~~~51
5 >  a. ,. a. a.
4.10

5-I 0 5 9  1 0
490 5-4 51 4 . 0  ‘0 I I 0
‘40. 14 s O  I I s-I
s-I 4 3 )

51
1-’srS 4I o~~

~!II1!~~~~~~~

i; : ~~

~ 
~~~~~~~~~~~~~~ .. ! !. !

4.1 4.1 U 0~~~~~S I U  ~~~ 0 1 .
a-I CC 3) 1 5) 54 Ii IJ I Oa •-4 s-I 45
~~~ 4J ao l, ~ S I S I

0 O R  •. •‘ ,a n

44 ,“I O 0

4” I I
‘4 “4 ~~~ S0 I I I 1 s 

S

~~

~~~~~ • I..

4~ Os 5-a

0 0 0 0 g
5 0 14 5 9 4 4 5) .“I a-I s-I s-I
0 55 3) 1.1 .~~ ‘U

..n .0 0. ., ,,~~~~~~~~~~~ 0, a. ,, : •‘

• a

(“4 ‘  ,4 55
0 0 - lI. •‘~~~~

• a • a’ .. ~~ - a . - • a ~~~~~~~~~ a. •. •, a’ 14 9,
0 II ‘ a 0

at4 4.1 .4 • • 3) 3)
• a 5 4  a~’4

.5 0 3 )  • • S S’S
a • a-I

: : ~o P • a 4-~ 5-4
I ‘4 ‘ • 3) ‘U S

4.’ • • 0 0 1-
• 0 I-f l a a U 55

0 pr .~ a
5-I • • ‘U S
S a a 5) 3) ‘4

55 5 1.’ 0 0 4.1 5-’f 41
.-I 59 ‘4 55 0 3)
.0 5-. — 5) 4-~ S
55 0. ‘4 14 3) 4-’
5’, 55 4.1 0 5

~~
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fable 11 , — - 1 , 5 5 5 2 1  iss a: sat  ~lSss t ba - r n f hae s ( ) k a .’~ (2  n 4  i~~~ _ j~5~m a ~~~.j,7S i~ !,. , ~~~~~~~~~~~~~~~~~~~ la Is ls,ss) a- 55 aa

m o l d - i n f e c t e d  woo~~j  cra ted  w i t h  c o a l - tar  a- ooote~~~~e a a t a c h orop ~aeflo 1 140 l ut  los’a,
s-hr,amated zin c  c h l o r id o , a f r  22 , ya a r l l of a a e r v i c e St a k o m  placed in test on tlia-
II.a!c tson_fg

~~~~~
rnental_Forest , Saucier~~~~~~~~.,_Deceirther 1954

Pr es ervativ e . Avera ge :NuI ~~e r :  Condition of stakes Nove~~ er 1976 : Total :Averaga
r e t en t ion  : in :—-- --—‘- — — — — - --‘ — — — — — — ——— -- — —— --—-— — — — — — — — —— — — : removed 5 li fe

S : test :G ood s Service a ble but : Destroyed by—’-
sh~~~ing some—— 5 —’- —- -————-- —‘- —-‘ —

:Decay:Tarm.tte : Decay
S :Decay:Teraaite: Decay :faua gi:attaa-k : fungi :

:actack : and 5 : : and :
;termlte: : :ter-mlte
:at tmck : : attack :

Pcf : :Ptt : Pci : Fcc : Pci : Pct : PcI : Pct :11w,— : FtC : Yr
:ber :

STAKES FROM WOOL) WIThOUT MOLD INF ECT I ON

Coa l—tsr cr eosote : 3.9 : 10 : — —  : — —  : — —  : 70 : 30 : — —  : —— : 3 : 30 : — —

(hi gh residue . ~~~7.8 :1 0  s — — s 10: —— : 9 0 : — — :  — — :  — 5 — — : — — :  — —

atraight—run) : 12.2 : 10 : 20 : 10 : —— : 70 : — — : — : —— — : — —  S ——

Coa l—tar  creosote (la.. : 4 .0  : 10 : —— : — — : — —  50 : 10 : — —  : 40 : 5 : 50 : ——

r es td ue , 1~~~ tn ter : 8.0 : 1 0 : — — : — — :  —— : 90 : —— : —— : 1 0 : 1 : 1 0 : ——
acids an d n a p h th a len ea) :  1 2 . 4  : 10 : 50 : — —  : —— : 50 : — : —— — : —— : —— : ——

P en tachl oro phe no l : 4 . 2  : 10 : —— : — — : — : —— : 10 : 20 : 70 : 10 : 100 : 16.7
(4.?pc t t n No. 2 : 8.1 :1 0  : — — : — — :  — — :  3 0 :  10 : —— : 6 0 : 7 : 7 0 : — —

fuel o il)  : 12, 1  : 10 : — — : — — :  —— : 90 : — — :  —— 10 : 1 :  1 0 :  ——

Copp erized chr omat ed : .34 -~‘(0. 2O) : 20 : — —  : — : — —  : — : —- : 20 : 80 : 10 : 100 : 16 ,6
zinc chloride : .73  ( . 4 5 )  : 10 : — — : — — : 20 : 60 : 20 : — : —— : 2 : 20 : ——

:1,15 (.71) : 1.0 : — — :  1 0 :  80 : 10 : — — :  —— : —— :— :  — — S  —
Untreated control s : — : 10 : — — : —— : —— S —— : —— : 60 : 40 : 10 : 100 : 2 . 1

STAKES FROM WOOD INFECTED WITh TR1QSODERIIA HOLD

Coal—tar  creo sct n : 4 . 0  : 10 : — — S —— 5 —— : SO : 30 : —— : 20 : 5 : 50 : — -

(hi gh re sid e. 5 : 8 .0  : 10 : —— : —— — : 80 : 20 —— : —— : 1 : 10 : —
straight  rust s : 12.0 : 10 : — : —— : —— : 100 : — : —— : —— : — — S —— : ——

Co a l—tar creo sot ’ : 4 .1  : 10 : —— : —— : —— : 20 : 60 : — — : 20 : 8 : 80 —-
(los, re sidue . ic’. in : 8 ,0  : 10 : —— : —— S — : 80 : 10 : — — : 10 : 2 : 20 : —

tar acid s and : 12 .0  : 10 : —— S — —— : 100 : — —  : —— : —— : — S —— : —
na phtha j enea ) : : : : : 5 5 : :

Pe nt a chlo r opheno l : 4 . 2  : 1 . 0 : —— : —— : — : 20 : 20 : 2 0 :  4 0 : 8 :  8 0 :  —

( 4 . 7  pct in No ,  2 : 7 . 8  : 10 : — — : —— S — — : 20 : 10 — : 70 : 8 : 80 : ——
fuel oil) : 11.9 : 10 : —— : —— : —— : 80 : 10 : — — : 10 : 2 : 20 : —

Copper ized ch r omated : . 3 4 ( . 2 0 ) : 10 : —— : -— : — — : 3 0 :  — — :  2 0 :  5 0 : 7 : 7 0 : —
zinc chlor ide : . 7 4 ( . 4 5 ) : i0 : —— : —— : 4 0 :  5 0 : — :  — : 1 0 : 1 :  1 0 :  -—

1 .17  ( . 7 1 )  : 10 —— : — : 80 : 20 : — : — —  S —— : — : — — “: —

Untr.. t sd con t rols : —— : 10 : —— : —— : — : — — 10 . 50 : taO : 10 : 100 : 2 , 5

~-R. t en t ton  values in pa r .n tha a .a ba .sd on pr.aervattv. ogidsa-
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‘ -a 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~ -- ~~~~~~~~~~~ S - ,I1105c--a1~~~~~,- ~~~~~~ ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 1IUI~II~

)i

SI I
00 I

5.. ’ 5 5 8 1  I ‘ 0’S
5 5 0 9  I’l l’s.. I 9. I I I I
4.1 1.) W - . ’I I > ’  I I a I I
I ’a-I > a—I I

a’S > ‘0 I
5 5 5 . 1
0 4 1
0 5 5  .

-.1 41 C) C a 0 I 0
8) ‘4-. ‘n 0 0) (‘4 I 0” I C)
41 0 05 ‘0 0. a-I
“I a-I a-I 51

5 5 >
1 (4 5.. 4.1 0 5-.

-‘-4 55 8) 0 3 )  49
.—I 5) .0 5-. 4.9 .0 0) Cl a 05 I C)

14 3) I I a—I
CC 4) 3)
55 C’I 0 Z
54 0-1 51
SI 0 3)

P’s’4
81 -

0 3 ) 3) 3 ) 5 5  8.1 0 0 a 0
4.1 ‘44 55 5 59 3) 55 5-4 4.1 ~ 

r-. ~ 4 0 I N.
‘4 55 51 I 0144 81 4.1 0. N. I
:~ ‘-i P’s 4 1 5 5

a IX  .0
‘00 sO
3 3 3 )  0-. ‘33 4.1 (3
~~~~S I 1 4  0’. 0) -.1 (0
5 5 . 0  8) s-I P’s 5) 8.1 8.1 I I I 0 I
0 1 . 4  0 5.1 8.1 C) I I I I
1 1 0 0  I.. 5’. 8 1 5  0.
41 54 3) 49 4.1 1-4

0 5 5  .0 55
3) 4) P’~ ’4

‘ . 0  81 0 5 5 00
3) 0  (. 1 3 )  i i  0 I I 0 I I
‘-4 55 4.’ 0 49 3) C) — I I I

4151 Z 044 0.
0 ) 3 ) 5
aa.4 5 5.~ 55 4)

1 0  89 P” .
54 0. 4 5) ’ti ’ a U
.3) 55 8J U 3) 55 4.1 0 0 ~~ 0 0 I

a—I 4.1 .-S 41 3) I 4) CI 54 41 0 0-4 0) N. ‘4  ‘0 I
54 -,’4 0 5 .0 1  0 S) 4-~ 0.

45 4 1 1 0
“1 3) ‘~l 5 9 5 9
O ’ U 4 )  0 a-b 0 5
0 0 5 9  .0 5 4 1 4  I

3) 55 . 40  I
‘4-4 Ia 0 SI 

~~ 3) 55 I 8-i I I C I 0 I
‘a-I 0 .,,4 5 3 3) 5-4 4~ I (3 I I ,—l I (v’S I

3)41 41 4 . 4 .4 0 4 . 1  5 0 .
.5 1’s . 11 > ) 5.4 55 I
0 ‘0 5 1 . 0

‘3 4 1  3) 5 1 . 0  P’s I
3) O l u n s  S I ’

54 ‘U 0 0 5 U I 41 I I I I I I
3) 5 I 4) I C )  I I I I I S

0-4 5 .-S I 0 10.

41 1.. a
5 3 ) 5 5  1 0  I .-’ , I C I 0 I
54 0 Z 4 Q I 0 I I c’.~ 

I .44 I
,~~~a-I 1 0  IL).
5 5 5 9
49 .3) 5-1 I
5 3 ) 4 . 1  83 41 I

. 9 3) 5  I 0 0 0 0 0 0
09.4 4-1 5 9 . 5  5) I a-I s-I — ~44 — a’S
3)9.4 5 3) 4.1
.55 Z I
C 11 4.1

0 C C  SI I
3 ) C 5 9  0 0 5  5 .
5’. 4’ 55 3) 3) I ‘a.& s-I 0) (‘4 0’ on
4 5 . 0  14 0 0  I~~~ . a . a • I
.3) “ ~ 0 ~~~‘4 I 0. SI’S O~ II’S ‘0 ‘0 I
“‘r4’4 > 0 4 .1 I — 0-i C’S

‘0 5-. I
0 ‘0
5 ’0 0  I . . 3)

a-I ’49 4 5 0 a a o s...
0 a-f (4 • 3 ) 14 4 51

55 . a s s
3) 4.1 , . 4.1 ,~~~~54 ,.4 4J
0 0 5 5  I - a 3 ) 5 . 0  0 . 5 5 4 1 . 0
‘4 0 5) a-I ‘ ‘ ‘a-I a-I 50 0 0.5  50 55
4.1 0 4 > (4 a a ‘4.5 (4 a.4 ’4 ~‘4.40 0 ‘4 0 . , 3 ) 4 . 1 5) 0 - 0 5 )  0
‘05. 41 8.1 0 a • ‘ a - 4 5 5 )  - 4 4 1 > >  5’.
3) 0 0 0  55 • ‘s-a s-I .3) 1) 41
0 45 0 0 14.4 0 P’s U 0. I) P’s 3)
V I’. IJ 0 0 i s P ’ . 0  II .‘I ,O 0

I 4) ‘4 5-a ‘.. 41d’Sij~~~’ (3
I 5 3 ) 8 9  (30 3)

SI 0 0 4 1  0. ‘a’S 4,1 51 0) 5) 4.’ ‘33c-I 5.. .40  .-I 3) P . c ’ 40 0  53on 0. a - I S  - 5 5 0  11 5) 41
0 I - J O >  ‘ s 5 >

SI 5 4 5  a j O a - 4  a - 3 )  a-I
I 55 54 0.14 0 0 a 4 0 0  54

.0 I 5 5 0  0 5  0 . 0 .4 5 s..
54 53 Il’S 3)I-s I-I 0-4 II’S
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—-a--a.8a—Sr’~’:: r~~~~~~— ~~~~~~~ ~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~ - -- - - -~ -‘
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-
~
--—— -a—--

~ - — ~~~~~~~~~~~~~~~~~~ ~~ ~~~~~~~~~~~~~~~~~ —‘- — __,

T ’sb laa C I . - —S ~~ ,dl S l ~ -~~~” t ~~~~~~~ 
1 5 1  , 5S~ , - ’ - l  3SSSU , l S~J ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ~ ‘- ~ i . ~- S S a i l S  il - I ~~~~~ . a - ..~~ 5 S .

1y~~- A,~~tr - r  
~~1’

_
~!~ ~~~ Y~~~~

-a - -~ ~,-rv a ,~ -s~ ke~~21ac~ d~~~ 1~~’.~ so a
~~!~~~~!!j ~~~

s s 
~ ~~~ ~~~~~~~ ~ ‘ ‘ -  ‘ 

‘s ~ a , ~~S~~- ~ i,~ .l ~ S5 ~~~

5 teoa ~ Spec L~~. : 9  r,- s a - r v a t  Iva : treatmt ,,t  S A v e r a g e  lnu,— ~ c . S, a aon of sl  ak.-- s -v ,-S ,- r  1 5 ~~ 1 - - a s S  4 V a - [ 4al~
No .: S : : ret e n ti on :h~~r :- — —— — -  - - eem , v ed  t i l e

- : : : : tat -~~ood: S e r v i c ea b l e  but S ba -va toyed S . —

S a to o t: a sl,~~~i aag s,ome - -
S S :  : D e c a y : T e r ~~a t o :  DCC..  -

- : O e c a y : T e r m i a a - :  ISa-cay : f u a ~g i :11 laCk : fu isg i

a : : - attack : and : aa , d : 
I

5 S : : a e r a l t e :  : t e r t i ar  - 
-
~

a : - - : a t t a c k  a ‘ s a l  ask a

a Psi Pet : FcC : Pct P,a : Psi S Psi - I’ a Sow - P a - S t

PLYWOOD FRON VENEER TREATED BEF’JRE (SLu NG

I DoogIas-ile: Pantaclalc rop ha-floi2 Not aid cold — 1 a lO S) S 10 a — — —— a —— a 30 20 a - -  : 50 a 7 a 712 a -
2 a - do Cold so.Issd a I a ’ S  - S 10 5 — —  — —  a — — a - — 10 : —— 5 70 5 10 a losS at .)

3 a Floo r chr,,we :Ifot ’sra d sold 1
- ‘.2 °f ) LS): ic — — a — —  a — S — — a 50: — — - 50 a is) a la):: : 12 .3

.rSoI,.te pheno l S S S S a a a  a I

type A 2 
a S a a S S S S - -

4 S SsIertgl Pentashlo rop hanol do : 15.1 a 10 S — — a — —  a — —  S —— a 37)  - 70 15) i sa : 7 5 .

5 :  a P l o o r olaro we a do - 62 ( 19) : 1 0 : — — , —— a — — . 6 0 : -— - 4 0 : 1 0 : 100 : II .’.
- arNenfla phenol : a S S : a a a a l - -

a (ypr A 2 
a S S a S a a

6 :Taaa~ ile :Paantoohto r opheool do a 9 .4 5 10 a — — : -— a —— a — — a ho S —— a 40 : ia l  : 100 : 6.8
7 : aFluor chr,,aso :,,.,,. do . ,.., : .39 (.37 1 : i O : —— : — — a  — —  : —— a 100 : —— a — —  : 1 0 : 100 - 10 . 4

a ars e n ate pheno l : S S S S S I S : -

a t5ape A a a a : S : : a a : - : -

PLYWOOD TREATED A FTER a’.LUING

8 :Douglas— flea Pentanhl orophenol apreasuro S 9 .1, : 10 : — -  S : 20 a 20 a — — a 6(7 : K : Ma :

9 :  do Cold .oakod a .9 10 - - -  :    a - -  : 20 : 10 : 70 a 10 5 :5 : )  5 , 3
10 :  do do a 1,4 - I:: -— — — — — : a 20 : 7(0 10 lasS - 7 .1

11 : Floo r nba-owe :Praslae. : .1,1 (.38) 9 5 — -  : a 13 : 11 a 22 : 35 a 6 : 6) - — —

S atsen•Ee phenol a a : : S S S - - - a -

a type A a a : a a : S - - -

12 :A’seetgta.  :Pent.chloropha-tao I  do - 10.6 S 10 - -— — - a - - - -  : 
‘.

)O : —-  a 50 a 10 - 1Sl ~ 6 . 5
1 3 :  aF la.or chtowe  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

. _ : a O :  l O t  .0 : 10 : 100 : 7 .1,

a arsenate p taeaao l a : a a a a a - a S I -

a : ~~p e A  : a ‘, .  a a : a a a -
14 Taaa g Ile aPent .chlorop he aaol do a 10.4 a 10 : — -  a I:) : 70 : - - a 10 - 90 - -

15 Floor chroee a do - .60 (.3)) a 10 5 - - - 10 ‘, -- a 10 7(0 -— a 10 9 - ‘l) - - -

a 5 ar senate phenol : S S a S S a - a a a a S

type A S S a : a a a a a a

!JNTREATP .D S OhTkaal

IA : caoa.g l.aa-( lr a — — a —— -— : 10 a —— : - -  - -- ‘ a -- a — a 100 a is) — 100 1.6

17 aSCCet RIa —— ; —— —- : 1 0 : — - ; — — ;  —— : — — ; 1 0 1  1 0 ;  8 0 : 10 . 100 : 1.4

18 ;Tangilo — —  —— ; — —  — — —— — 40 — 10 l a s: 1 .9

~ln c oa a p r r .Stlo n w i t h  the Bure au ,at Ship. , Department of aba - Navy .

2 FIe. pe r roo t  solution confor .in~ t o M I L — W - 18142 ISH IP S I spa- a a l 1 I c a t t ~aa~ 27 Aogoot 1954 .
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aIIl gs .a ,47 a 10 a 100 : — — a — a — — a — a —— a —— : —— a — a —

aIJja, : .30 a 10 a — a  —— a — a — a ‘ -— a  —— a — a — — a — a — —
Non e :IIlaa. a — a 10 a 50: 30 a 20 a — a —— a — — a — a — —  a — a —

aWla. a — : 10 a — — a  — — a  —— : — : — — a  — a — a — a — — a ——

SOUThERN P I NE~~a 2- BY 4-INcH NOM INAl. BY 18—IN C H I NC I SED

Chroaated copper
arse nate type I I I  aNu s. a .27 : 1.0 : 100: —— a —— a —— a —— a — a — — a — a —— a —

Wis, a .19 : 10 : — —a —— a —— a — : — —  a —— : — — a — a — — a —
a Iauas.a .47 a 10 : IOO a — — a — a — a —— a — a — — a — a — — a —
aW ls .  a .30 a 10 a — — a  —— a — — a —— a — — a — a —— a — a —— a —

aM ias, a .61 a 10 a 100: — —  a —— a —— a —— a — a —— : —— a — —  a —
aUj ~~. a .3? a 10 a — — a  — a — — a — a —— : — a —— a — a — a —

SOUTHERN PINB~ 3/ 4— BY 3—J ~/ 2 —  BY 18—IN QI PLYWOOD

Do—3 aMiss , a ,39 a 10 : b o a — —  a — a — — : — : —— a — a — —  : — a — —
aW ls. a .38 a 10 : — a  —— a —— a —— a — — a —— a — a — — a — a —
aMj~ o ,a .80 a 10 a lOO a — — a — a — — a — a —— a —— a —— a — a —
a W l s ,  a . 78 : 10 a — — a  —— a —— a — — a —— a — — a — a — a — a —
aNt.., a 1,21 a 10 a lOO a — a — —  a — a —— : — a — : — a — —  a — —
aVI., a 1,17 a 10 a — — a  —— a — a — —  : —— a - —  a — a —— a — a ——

None aMt.. .a —— a 10 a 20: — —  a 60 a 10 a -. a 10 : — —  a 1 a 10 a -—
aWl. ,  a — —  a 10 a ——a — —  a — — a —— : —— : — — a —— a — a — : —

Chr a,,aa ted copper
IrsenatS type III- - Ml... a ~~36 : 10 a 100: — a —— : — a — a — a — —  a — a — —  a ——

a ~ ,36 a 10 a — — a —— a — a — : —— a — a —— a — a -— : —
Ml.., a ~,74 a 10 a jOO a — a —— a •— a —— a —— a —— a — a - a —

aWl. , a 10 a —a —— : —— a — a —— a —— a — — a — —  a —— ‘ —
aNtj., a~~Lb2 a 10 a 100: —— a — a -- a -- a -— a — a -- - -- —-
VI.. a- 1.62 a 10 a — — a  —— a —— a — a — —  a — a — a — — —  —

Do’6 Mj .. .a ~ .36 a 10 a 100: — a —— a — a - — a —— a — a —- a -- -
a w l .,  a ~,36 a 10 a — — a  —— a —— a — a — — a — a —— a —— ‘ — —
Ml...: 

5 .74 a 10 a lOP a — a — —  a — a —— a —— a — —  a — . a — —
aWl., a

5
— , 74 a 10 a — — a  — — a  —— a —— a — — a  — a — — a  — a — — a — —

Hi... a
3L62 a 10 a 100 : —— a — a -- a -— a --  a — a -— a — a —

aWl., — 1.62 a 10 a ——a —— a — —  a — : — — a — a — a — a —— a — -

(Pan,- I ‘I l . a
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Table 51 , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ha’ ..rt ~a ,aod ~~~~~~~~ ~~~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j., ~~~~~~~~~~~~~~
Stake s  p1aced tn te.t at M.*dison,~~,t~~~~~ y 1976, and on the ldairr isoa-a E’a j~~riaeaita1
Forest , Saucier. Mt.s,.’ Dec .  1975——coisti n ued

Preservative a to ca- aAv era 4eaN uab e ra Condition of stakes Dece~~ae r 1976 a Total a Avera4e
a tlon a ret en—a In a— —— —— — - — — — ——— — — — — — — —  a re.oved a life
a a tion a teat  aCooda Serviceable but a Destroyed by—- a a
a a a a a showing so me—— a — - ——  a a

a a a a a — —— ————— aDecayaTer~ 1te a Decay a a
a a a a aDa cayaT ermlte a Decay a fun gta a ttack a fungi a a
a a a a a aa tt ack a and a a a and a a

: a a a a a a a te ~~ jt ea a a t e ra it e a a
a a a a a a attack a a aat ta ck a a

a a Pcf a a P et a Pet a Pct a Pct a Pct a Pe t a Pct aN u~~era Ptt a Yr

SOUThERN PIN ~!~~ ~~ BY 4—INIII NOMINAL BY 18-INCH UNINCISED

a Amia,niacal copper
.ra enate aXis, a 0.11 a 10 a 100: — a — — a — — a —— a — —  a — a —— a —— a ——

a :Wi.. .07 a 10 a — a  —— a — a — a — —  a — —  a — a —— a — a ——
aM!...: .lO a lO a lOOa —— a — — a  — a — — : — — a  — — a  — a — a —
a W l., a .16 a 10 a ——a —— a —— a — —  a —— a — a —— a — a — a —
:Mie~ . a 42 a 10 a lQO a — a —— a — a — —  a — a —— a —— a — a —
aWi ., a .26 a 10 a ——a —— a —— a — — a — a — a — —  a — a —— : ——

SOUThERK PINB~~
1 2- BY 4—INcH NOMINAL BY 18-INCH INCISED

Do a lSis. . a .i4 a lO a l O O a — a  — — a  — — a — — a — a  — — a  — a — — ; —
US., a ,07 a 10 a — — a  —— a —— a — a —— : —— a —— a — a —— a ——

:541.. . a .30 a 10 a ZOO: — — a —— a — : —— : — a —— a — a — a —
awl.. a .15 a 10 a — — a  — a — a — a —— a — a —— a — a —— a —
a Hia~~. a .65 a 10 a 100: —— a —— a — a —— a — a —— a — a — —  a —
aW ls . a .39 a 10 a — — a — a —— a — a —— a — — a — a — a — a —

SOUTHERN PINE1 3 /4— BY 3—1 /2— BY 18—INCH PLYWOOD

Do-~ aNt .., a .39 a 10 a lOO a —— a —— a —— a —— a — a — — a — a •— a —

aWli , a - 38 a 10 a — — a  —— a —— a — a —— a —— a —— a — a —— : —
aMis s , a .80 a 10 a lOO a — — a —— a — a —— a —— a — —  a — a —— a ——
awl ., a .19 a 10 a — — :  — — a —— a — a — —  : — a — a —— a —— a —

a Hi.. - a 1. 19 a 10 a 100 a —— a — a — — a —— a —— a — a —— a — a ——
Vi., a 1.15 a 10 a — — a  —— : —— a — a — — a  — a —— a — — a  — a —

Do~ aHi...a ~ ,38 a 10 a 100 a -— a —- a -- a —— a — a —— a — a —- a —
aWl s,  a ~ , 34 a 10 a — — a  —— a —— a — a —— a — a —— a —— a — a — —

Mi... a 3 . 77  a 10 a lOO a — a —— a — a —— a -— a — a — a —— a —
aW l,, a —j7  a 10 a — — a  — a —— a —— a - —  a — a —— a — — a — — a ——
aN t. .. a—j .0 8  a 10 a LOO a -- a —- a -. a — — a —— a — a — a — a —
aWl,, a’~1.08 a 10 a - — a  — — : —— a — a -— a — a —- a — a -— a —

Do~ Mi., . a ‘~ .38 a 10 lOO a -— a -- a — a -- a -- a -— a — a -~- a —
aW ls,  a 3. 38 a 10 a — — a  —— a —— a — a —— a — a —— : — a -~ a ——
aMi..,a 3.77 a 10 a IOOa — a —— a — —  a — —  a — : — — : —— a —
aWl. , a — - . 77 a 10 a — — a  — a — a —— a — —  a — a — —  a — a —— a —
Ml... a3 1,08 a 10 a jOO a - —  a —— a — a —— a — -  a —— a —— a -— a ——

aWl .. a— L OB a 10 a — — a  — —  a —— a —— a —— a — a —— a — a —— a —

(Pa ~a 2 of 6)
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Tab le 51 . --çondltlon of sout hern plne .p~~~~ as—fl r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
aua,ontacal C~~~9~~~ ar.en.ts and chromated ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Stakes placed in test at Madison~ W is. • May 1976, and on the Harrison Expsrt.ental
Forest. Sauci er , Nh...’Dec, 1975——continued

Preservative ;Loca—;Avera$.INu~~..r; Condltio~ of stakes Decether 1971, a Total ; Average
a tlon a re ten— a in a — —— —  — — — — ~~~~~ -— — ——— a removed a life
a a tion a teat a Cood a Serviceable but a Destroyed b y—— a a
a a a a a sh~~tng some—— a — — — —  a a
a a a a a — — — — — — — —  aD ecaya lerai tea Decay a a
a a a a aDe cayaT ersitea Decay afwi gl aa tt ack a fwig i a a
a a a a a aa tt~ ck a and a a a and a a
a a a a a a a ter~ itea a : te~~ i te a a
a a a a a a attack a a a ttack a a

a a Pcf a a Pc ta Pet a P~ t a Pct a Pct a Pct a Pct aNuth er a Pet a Yr

DOUGLAS—FIR 2— BY 4—INQI NOMINAL BY 18-INQI UNINCISEII

Chro.ated copper
.rsenate t ype III aMiss . a 0.66 a 10 a b O a  — — a — a —- ‘ a —— a — —  a -— a -— a — a ——

Vi.. a .55 a 10 a ——a — — a — a — — a — a — —  a — — a — — a — a ——

aHiu .a 1.24 a 10 a b O a  — a — — a — a — — a — . —— a — — a —— a —

aW is . a .82 a 10 a ——a — a — a —— a —— a — — a —— a — — a — a —

aMiSs . : 1.62 : 10 a b O a  — a —— : —— a — —  a — a — —  a — a — —  a —

aVis. a 1.41 a 10 a ——a —— a —— a — —  a — a -— a — a — — a — a — —

None aMi.i.a —— a 10 a 30: 10 : SO a 10 a — a -- a — a —‘- a — a ——

aVis. a —— a 10 a ——a —— a — a — a — — a —— a — —  a — a —— a —

DOUGLAS—FIR 2— BY 4—INCH NOMiNAL BY 18-INOI INCISED

Chro~ ated copper
arsenate type III aNts .. a .66 a 10 a b O a  —— a —— a — a — —  a — a —- a — a -— a —

aW ls. a .56 a 10 a ——a —— a —— a —— a — — a — — a — — a — a — a — S
aMi.e,a 1.28 a 10 : b O a  —— a — a —— a — a -— a -- a -— a — a --

aWl.. a .96 : 10 a ——a —— a — a —— a — — a —— a — a — — a — a —-

afli .i, a i.sa a 10 a 100 : —— a —— a — : — a — — a -— a — a — — a —

Via. a 1.28 a 10 a —a — —  a — a — —  a —— a —— a — a —— a — a ——

DOUGLAS—FIR 3/4— BY 3—1/ 2— BY 18-INCH PLYWOOD

~~~~~ aMi.•.a .62 a 10 a b O a  —— : — — a —— a —— a —— a — a — — a — a ——

aWl., a .62 a 10 a ——a —— a — a —— a — a — —  a — a — — a — a ——

:Mi.,.a 1.23 a 10 a lOO a —— a — —  a —— a — —  a — — a — a — a — —  . —

aWl., a 1.22 a 10 a —a —— a —— a — —  a — a — —  a — a — — a — : ——

Hi.. , a 1.88 a 10 a b O a  —— a — —  a -— a —— a — a —— a — a -— a —-

Vi.. a 1.83 a 10 : — — a  —— a — a —— a —— a — —  a — a —— a — a ——
N~~ e aMiai.a —— a 10 50a 10 a 10 a 30 a — — a -— a — a — — a — a —-

aWl., a — — a  10 a — — a  — — a  — — a  — — a — — a — — : — — a  — a  — a  —

throu.ted copper
arasnata t~~~. III— aNt.., a 3 60 a 10 a b O a  —— a —— a —— a -— a -. a — —  a —— a -— a -—

aVis. a 5
— .60 a 10 a — — a  — — a  — —  a — — a -— - — a — —  a — a — — a  ——

Hi... a31.22 a 10 a lOO a — — a —— a — —  a —— a — a —— a —— a — ‘s --
Via. a—j. 22 a 10 a — — a  —— a — —  a —— a — —  a — a — —  a — a — — a —
Mi... a31.82 a 10 a lOO a -— a — a - -  a —— a —— a — a —- a -- a - -

Via, a— 1.82 a 10 a — — a  —— a — —  a —— a —— a —— a —— a —— a — -  a -—

Do~ His., a ~ .6O a 10 a lOO a -- a -- a -- a — a -- a — a -- a — a —

Via. a 5
— ,40 a 10 a —a - — a  — a —— a — a — a —— a —- a — a -—

aMia..a31.22 a 10 a 100: —— a —— a —— a —— a — a -— a —— a —— a —
aWl. . :31 2 2  a 10 a — — a  —— a —— a —— a — a - —  a — — a - -  a — a — —

His. . a31.82 a 10 a 100 : — —  — —  a — — a — —  a — a - — a —— a ‘— a — —

aWl s. a—1.82 a 10 : — — I  — —  a —— a — —  a — — a - —  a — a —— a — a - —

(Page I ‘I )~~
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Tab le 51, --Con dltlon of soaithern~~ inej5oj~~~as-fir and Engelaann spruce heartuond stakea~ treated with

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ yea r o S service.
St akes pIaced in test at Madison , WI.., May 1976, m d  on the Narrfaon Exper[..ntal
Fore.t • Sauci er , Mt .. , . Dec. 1975—continued

Pr eservative ‘Locg—aAv e ra geaNu sber a Condition of stskee Deca~~.ar 1976 1 Total a Average
a tion a rete ll—a in a — —— — — — —  — — — — — — — — — — — — — :  re.ov.d a life
a a tlon a tea t aGoo da Sei-vlce.ble but a Oeatroy.d by—— : a
a a a a a sh~~lng aoaa — — :- — — — — — — — — — — — — — — —  a a
a a a a a———— —— — ——— —a DecayaT.~~ itsa Decay a a
a a a a aDec.yaTer~~ tsa Decay af’0gt:att*ck a t.zgi a a
a a a a a aattack a and a a a and a a
a a a a a a at.r~~ t.a a a t.r~it.; a
a a a a a a a~~ttack a a attack a a

a a Pcf a a Pcta Pct a Pct a Pct a PcI a Pet a Pet aNu~~ era Pet a Y r

DOUGLAS-FIR 2— BY 4-INCH NOMiNAl. BY 18-INOI UNINCISED

A~moniaca1 topper
arse nate aM ja ..a 0.70 a 10 a I-OO a — a —— a —— a —— a — a —— a — a —— a —

aW l.. a .61 a tO a ——a — : —— a — a —— a — a —— : — a — — a ——

a Iti.e.a 1.42 a 10 a lOO a —— a —— a — a —— a — a —— : — a —— a —
aWl .. a 1.29 a 10 a ——a —— a —— a —— a — —  a —— a —— C — a —— a —

Hi.. , a 2.14 a 10 a lOO a —— a — a —— a —— a —— a — ~ —— a — a —
aWl.. a 1.95 a 10 a — —a — a —— a — — a —— a —— a —— a —— a — a —

DOUGI,AS—F1R 2- BY 4—SHIll NOMINAl. BY b8-INOI INCISED

Do aMi.. a .70 a 10 a b O a  —— a — a —- a — a —- a — : —— a — a -—
aVis . a .62 a 10 a — — a  — —  a — — a —— a — a — — a — I — a — a —

aNt.., a 1.41 a 10 a ZOO: —— a —— a — — a — : —— a —— s — a —— a —

aWl .. a 1.26 a 10 a — — a  — —  a — a —— a — : — a — a — —  a — — a —

aMi.. .a 2.17 a 10 a IOO a — — :  —— a — — a — — a  — a —— a — — a  — a
aWl.. a 2.00 a 10 a ——a —— a — a —— a — a — ~ — a — a —— a —

DouGlAs—FIR 3/4— BY 3— 1/ 2— BY l8—IN04 PLYWOOD

Do~

a Wl ., a 1.27 a 10 a — — a  —— a — — a —— a —— a — a — — a —— a —

aMiss, a 1.97 a 10 a b O a  — —  a — a — —  a —— a — a — — a — a —
a Wl, , a 1.93 a 10 a — — a  —— a — — a —— a — — a — a —— —— a —— a —

Do~ aMiss , a ~~ 64 a 10 a lOO a — —  a — — a —— a —— a —— a —— I —— a — a ——

a Wl., a — .64 a 10 a — a  — — a  —— a —— a — : —— a — 1 —— a — a -—

$1 .., a-~1.3O a 10 a lOO a —— a —— a —— a — —  a — a -— —— a — a —

aWl. , a31,30 a 10 a ——a —— a — a —— a —— a —— a — S —— a — a — a

Wi.., a
3
1.98 a 10 a 100 : — a — — a — — a —— a —— a — a —— a —

aWl ., a—1, 98 a 10 a ——a —— a — a —— a —— a —— — I —— a — a ——
Do~ a Mi.a, a ~ .64 : 10 a lOO a —— a —— a — a —— a —— a — I — a —— a —

aWl., a ~~~~~ a 10 a ——a —— a —— a — a —— a —— a —— — a a —

a Nts. , a 3l,30 a 10 a 100 a —— a — a —— a — a —— a — a — a —— a ——
a Wl ., a3 1.30 a 10 a — — a  —— a — a —— a —— a — a —— a — —  a — — a —

a Nt,. . :
3
1.98 a 10 a lOO a —— a —— a —— a -— a -— a — a — - a — a - -

a Wl., a—j . 98 a 10 a — — a  —— a —— a —— a — — a — a — —  a — a - — a —

(Pa.g. 4 of 6)
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~~~~~~~~ 
Saucier,~ Misa ., Dee . 1975-—cont i •aued

Preservative aLoca— aAvera*eaNu~~,era Condition of ~tak- s Dece~~,er 1976 a Total a Aserags
a t io n  a r e t e n — a  in a — — a  re~~~ved a lile
a a tlon a teat aGood a Serviceable but a Destroyed b y-’— a a
a a a a a sh~~iing so~~~~ a — — — — — — — — — —  a a
a a a a a——————-—————— aDecayaTermltea Decay a a
a a a a aDe ciy aTerr.l t e a Decay a f ~~ g Iaatt ack a famg i a a
a a a a a attack a and a a a and a a
a a a a a a a t e r ~ 1tea a a t e rsitea a
a a a a a a aattack a a aa tta c 5. a a

a a Pd a a Pct  a Pct a !,ct a Pct a Pct a Pct a Pct aNa~~~er a Pct a Yr

~~lCELI4ANN SPRUCE 2- BY 4-INCH NOMINAL BY 18-INCH UNINCISIID

Chroeated copper
arsenate type III aMIss . a 0. 31 a 10 a 100 a — —  a —— a — — a —— a —— a — —  a —— a — — a — —

aWl., a .21 a 10 a — — a  — — a —— a —— a — — a —— a —— a — —  a — a ——

a Mia, . a .50 a 10 a b o a  — — a — — a — —  a — a — a —— a — —  a — a ——

aW l.. a .40 a 10 a — — a  —— a — a —— a —— a — — a — a — —  a — a ——

afli~s. a .64 a 10 a bOO a —— a — a — —  a — —  a —— a —— a — —  a —— a ——

aWl.. a .48 a 10 a ——a — — a — —  a —— a —— a —— a — a —— a — a ——

None aMi..,a —— a 10 a 30a 30 a 10 a 30 a —— a — a — a — —  a —— a ——

aWl.. a — —  a 10 a — — a  — — a —— a — — a —— a — a —— a — a —— a ——

5~IGELMANN SPRUCE 2- BY 4-INOI NOMDIAL BY 18-INOI INCISED

Chronated copper
arsenate type III aMI.s. a .40 a 10 a bOO a —— a — —  a —— a — — a — a —— a -— a —— a -—

aV l . a  .28 a 10 a ——a — — a  — a — a — — a  —— a —— a — a — — a ——
:Mi...a .66 a 10 a b OOa —— a -— : — a — —  a — a —— a — a —— a — — a

aWl .. a .56 a 10 a — — a  — — a —— a — — a — —  a — a —— a — — a — — a — —

Ml... a 1.02 a 10 a 100 : — — a — a — — a a —— a a a a — - a
aW l., a .86 a 10 a -‘—a — —  , —— a —— a — — a —— a —— a — — a —— a ——

ENGELMAKN SPRUCE 3/4- BY 3-l~ 2- BY 18—INCH PLYWOOD

Do-k aNt... a . i i  a 10 a lOO a — — a — — a — —  a —— a — — a —— a — — a — a -—

aWl. . a . 10 a 10 a —— a — —  a — — a — —  a — a —— a —— a — — a — — a - —

aM i.s.a 1.38 a 10 a lOO a —— a — —  a — a — — a — a — —  a — —  a —— a —

aW l., a 1.34 a 10 a — —a — —  a — a — — a —— a —— a — a — -  a — a ——

aMt.. .a 2.03 a 10 a lOO a —— a — —  a — a —— a — a — — a - --  a —

aW l.. a 1.82 a 10 a — a  — — a — a — —  a — a — —  a —— a
Non. aNi.s .a — — a 10 a 40: 10 a 20 a JO a 10 a 10 a —— a . . 20 a --

aWl., a — — a 10 a - — a  — — a — — a —— a — — a -- a -— a -— a — —

chr o~at ed copper 
~arsenate type Ill— Hi.. . a 3.54 a 10 a lOO a — —  a — —  a —— a —— a —— a — a -- a — a - -

aWl., a
5
— ,54 a 10 a — — a  — — a  — a — — a — — a  — —  a — — a — - a  — a  ——

aMf.a ,a~ 3, 25 a 10 a 100: —a- a — a —— a — — a -— a -— a — a -- a —
a Wl,, a

3
1,25 a 10 a — —a — a — a — a —— a —— ‘ — - - -  a ‘ a ——

Hi.., a 51,76 a 10 a 100: — a —— a -- a -- a — a .— , ~ — a -— a —

aW l.. a—l.76 a lii a —a — a — a — a —— a — —  a — a — — a — — a — —

Do’6 . , . , . . , , , ,  Ni... a ~ .54 a 10 a 100 a —— a —— a —— a — —  a - -  a - —  a -‘ a - -  a - -

aW l., a~ — .S4 a 10 a - — a  — — a  -— a — —  a -— a
aMf ..,a-’l.25 a 10 a lOO a - —  a — —  a — —  a —— a —— a — —  a - -  a — —  a - -

aW l s .  a’—b.25 a 10 a ——a — —  a — —  a —— a —— a — —  a — —  a — —  a —— a — —
aMl.a -a ~~l.76 a 10 a lflOa - —  a —— a —— a —- a - -  a —- a —- a -- a - -

aW ls. a—1.?6 a 10 a — — a  - —  a — —  a —— a — —  a —— a —— a — —  a — -  a - -

Page 5 oI 6)
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Table SI. —-Condit lon of aaoutti e tn p ins,Oouv~1as-f ir and Engc lmanxa spruce taeart ’wood stakes , treated wi th
j ,iv.oniacab ~~~~~~~~ar.enat~~~.nd ,~~ romate d copper arsenate, a f te r  about ! ~~~~~~of ~~ .a - rv ice.
~j,~~es 1aced in tea t at ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Ison Experiasen tat
Forest. Sauc~~~~~MiSs, D~ c 1915——cont in ued

P reservat Ive :Loca-aA veragea Naa ~~ er: Condition of stake. Decether 1976 : Total a Average
a t ion a re te n—a iat a — — —  ———— ———~~~~~~~— — —  a re~~ ved a l i fe
a a tion a tes t Good: Serviceable but a Destroyed by— a a
a a a a a ah~~~ing so..—— a——— —— — — — — —  a a
a a a a a — ———— — —— aD ecayaTer .itea Decay a a
a a a a aDecayaTer .ltea Decay a f ~~ gia at tack a f~~gi a a
a a a a a aattack a and a a a and a a
a a a a a a a te~~ Itea a at e~~ ite a a
a a a a a a attack a a attack a a

a a Pcf a a Pct a Pet a Pet a Pet a Pet a Pet a Pet :Nu~~ e r a  Pet a Yt

~ ICELMANN SPRUCE 2- BY 4-INGI NOMINAL BY 18—115cM UNINCISED

Aa,~~nIacal copper
ar senate a M l s s . a  0.26 a 10 a lOO a — —  a — — a — a —— a —— a —— a — — a — — a —-

aWl s ,  a .20 a 10 a -‘— a — —  a — a —— a — a — a —— a — —  a —— a — —

:Nls..a .63 a 10 a 100- —— a —— a —— a —— a — —  a —— a —— a — a ——

aWls . a .50 a 10 a ——a — — a  — a — a — — a  — a — a — — a  — a  — —

aN laa. a 1.03 a 10 a b o a  —— a — a — a — a — a —— a — a —- a — —

aW ls, a .75 a 10 a —— a — — a — a — a —— a — a — a — a — — a ——

~ 4CELMANN SPRUCE 2- BY 4—INOI NOMiNAL BY l8—INOI INCISED a

Do . . ,,. , , . .  a l4ia.,a .42 a 10 a lOOa —— a —— a — a — a —— a —— a — — a —— a —

aWl.. a .30 a 10 a — — a  —— a — a — a — a —— a — — a — — a —— a —

aNts . ,  a .97 a 10 a lOO a — a —— a —— a — — a — — a —— a — — a —— a -—

aW l., a .81 a 10 a — — a  — — . —— a —— a —— a —— a — — a — a —— a —

aMi ...a 1.41 a 10 a 100: —— a —— a — a — a — — a — a —— a — a — —

aWl. . a 1.16 a 10 a ——a — — a —— a — a —— a —— a —— a — — a — a —

ENGELMA*l SPRUC? 3 /4— BY 3— 1/2- BY 18-11401 PLYWOOD

Do-~ aNts.. a • 10 a 10 a b O a  —— a -— a — a —— a —— a — — a —— a —— a —

aWle . a .68 a 10 a — — a — a — — a — a — — a — a —— a —— a —— a —

aM iss. a 1,42 a 10 : lOO a —— a — — a — — a —— a — a — a — — a — a ——

aWl.. a 1.35 . 10 a — — a  —— a — — a — a —— a —— a —— a — a — —  a ——

aHis g .a 2.14 a 10 a b O a  — — a — a — — a — a — — a — a — a — a —

Wi.. a 2.08 a 10 a — —a — —  a —— a — a — a —— a — — a — a — — a ——

~~~ aMias,a ~ .65 a 10 a lOO a — —  a — a — a — a -— a — — a — - a — a —
5 aaWl, . a 5
— .6S a 10 a — — a  — a — a — a — — a —— a — - a - —  a — a —

aMi.a . a— b . 29 a 30 a bOO a — — a — — a — a — — a — —  a — — a — a -— a —

aW ls . a— 1.29 a 10 a — a  —— a — a — — a — — a —— a — — a —— a — a ——

aM l.a ,a32.02 a 10 a b o a  — —  a — — a — a — a — a —— a —— a — — a ——

aVi., a—2.02 a 10 a —a — — a — —  a — a — a — —  a —— a — a — a —— a

Do~ , , , , , . . . , .  aNis . .a ~ ,65 a 10 a b O a  — a -—  a — a — a — a -— a —— a —- a —

aW l.,  a 5
— ,65 a 10 a — — a  — a — — a — a — —  a —— a —— a — a — a —

Ml... a51.29 a 10 a 100 : — — a — — a — — a —— a — a — a —— - — a ——
aWls . a31,29 a 10 a — — a  — a —— a -- a — —  a — a — —  a — a — a —

Hi... a— 2.02 a 10 a b o a  — — a — —  a — — a — a —— a —— a —— a — a — —

aWl.. --2,02 a 10 a ——a —— a — —  a —— a — a — a — a — —  a —— a — —

L sa,.ah, ,outl).rfl pin. contai ned a s.all s~~ aaa t of aapiiood . and ch a s o uthirn pin. plywood v.a •iaad heartw ood
and sap .

24e.tn content of IbS .outharn pina ringed (to. 0.87 to 21.4 p .rcent ,

-~‘1r eated a. 3/4— g 3— 1/ 2 - a 18— inch .tsks.,

a ,,~~5155 ao f m .  treatad 2- a 4- foot panel.

5
Bet en t I~~n-by--w ia- i ght of psnelm fros w* lch .t.k.. ware cut .

~‘tak es cut Ito. tr .,ted 2— 4- foo t panel , all cut sur fa cea gtv.n a l I be ra l  hra h coat o f  a 4 ,5 p srcCnt
.olu tton of th. pr...rvatls. ths pan .Is wer e tr.at.d wi th .

(Page Ia -f Ia )

-7 5-

- - -—-a.



- - — -  - - ---

~~~

- —  - 
- ‘

4)
~~ SI
lS ’I-I 5-I I I I I I I I I S I I I I

544) 1a1 v4 Ia-I l I I I  I I I  I I I  I I I  I
45 .0) SI—I
C l.’ 3’
t ‘~~0 0 )
0 0

4. ’ I I I I I r” I I I I I I I in
,—4 4-1 0 I I I I I I I I  I I I
1 9 4 4  .0 0-I
0 4 1  a--4 SI
‘SI.’ 1 9 > ’  -
s-I 4.’Q I.h
0)0) O~~~ 45
Q s-I 1-4 45 ~~ I I I I I a—I S I I I I I a-’4
~~ 5-I H I I I  I I  I I I  I I I
~~~-t31 5 4) zU
.0)19 I 45
4. ’ ,-) I 3’~ s’I Il~~~~~I‘al p 19 45 ’.-I 0 ‘a I I I I I I I I I I I I I a
:B U 0 ) 0 )~~~~ l S I 0 I I I  I I I  I I  I I  I I I

44 I I 1 9 0 1 9 1 . I I l I 0 - I. 0 S I  I I ~~~~~~ 4 5 1 1
w a ~d I > ’ .  4 1 1 9
4 1 1 9  l .a
‘Si.’ ‘01 45aI tfl r’- I ’ 4 5  o14 I
54 o t l S I  -.1 0 t o . ’  I I I I I I I I I I I I I
I.’ ,‘-I I 3’. ~~~19 1 0  I I I  I I I  I I I I I  I I
. 1 0  11 4.’ 0.

‘S S I  h I s - .  454.’
4 5 0  W I ’ . - ’  f-4 19

a~~~~.,4 . 0 1 4 4
1 5 3 ’  0 1 4 1  3’~ .4 I
1.1 5- V I Q  19~~~ 4.’ I I I I l e O  I I I I I I ifl
1 9 4 5  U I  0 0 )  U I l i l l  I I  I I I  I

44 1 9 1  19~~~ 0-~ 
a

— Q I  ~~~‘44 - a
a la-I n

q or ’- 44 4I a
.1 a~ SI 3’s iJ ,M S

5-1 .-I ,~~ 19”O s O  1.5 I I I I I I I I I I I~~~ in S
00~~~ 19 I I I  0 0 ) E 1 9 I O  I I I  I I  I I I I  I I  —?
‘- 4 1 9 5 4  4_I ~~~I 4 5 1 9 1 4I l I 0 -  a

p is S I I ,agI ~~ 45 41 a
H .P I ~ I l l S
—~~ ‘1-1 1 1 9 0

a-, 19 O I a - 4 44 SI
1 9 I l U  1,0 4~I aSd
0 ) 0 4 5  0) 19~~~~ ‘e4 0 I a-I I I I I I I I I I I I I 0
— 4 O ~~~ 0 5 5 0 )  19 I c,) I l l I l l  I l l I l l  -4’g -o - .4:U ’r4 ~~~Il ~a,

19 a 4.5 ‘,4~~~ 55 41
0) • ,.4 > ‘0  I-s 19

Ia’. . ‘45 I~~,0)
.45 . ~ 114 4  3’. I
0)Il’.I O I L,) 19 I a . ’  I I I I I I I I I I I I I
—e4 ’4-I X U I  U 0 1 1 1 1 1  I I I I  I I I  I

19 I SI 0-.
-~~ Ia,
M I -h I  I

19 ‘.4 I ‘45 I a-’ 0 ~~ 0 0 0 #4 0 0 0 0 0 P 0
(‘4 0) U I 0 U 0 0 0 0 0 0’ 0 0 0 0 0 0’ a4
.-,- SI :~ 0 0-. a’4 a-I a-i -I —4 .-4 a-I a-I a 4  a-I

4 4 1 9
1 5 5- t n
4519 1-~ I
,id 45 ‘5 I
19 $.I 4.’ ,~~ 0) 44 In in in Ifl in in in in in in in it) 0
I.’ SI S 0 s-I Si ~~ ~~ ~

a-
~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~

s-
~ ~~U 45 ~ 4.1

1. Z
4 1 0 0
0 ) U~~ . - I 19,.4 a-Il SI
C a--I a--I ~ I ‘45

1 9 1 9  S I 0  I
0) 0 1.1 ~~ ‘el I in in tv’s ‘15 in in 0’ 0 ‘D in 64
II 19 0) 19 4.’ I hI-4 (5 ItI in N N ‘0 in in ~O 0’) N .0 I 0
45 -.4 4J Ia’. 0) I 0 (~I .~~ -.1’ (43 (‘-1 a-I CO ‘0 -.t (fl N a--I I, 0 ) ø n  S I l l  1 0- .  SI
4 - 1 0 .4 3 ’ I l  I a—I a-I 3’
O f ib .  < S I  I ‘.4
O N I ) II I 4.’
• 1 9 L  I 19
‘~‘.‘øi~1 SI
0 0 )  I_I 45

1 9 0 )  55 19 44
0) 0 4-5 0) SI
0 1 9 1 9  19 19 I-.
‘14 11 1’4 5-I S 0.
1.1 19 5.1 0 I-I
‘ . - I 5 4 5 4  45 .0 45 0) a
‘0 0 1 9  Pa 44 0 a

0),ø~~~ ‘.4 1-4 1-I
0 1.’ I 19 19 0 ‘U
U 19 I 0. 0. 1.. 19

3’ 0. 0. 4.’ 44: I.i 0 o ~ 45
. S 0 1,) 0

#41 44 U
Itt 19 ‘-4 a-,4 aS-I 19 19 ‘45 0
19 ~. S_I U SI .4
a--I 45 45 4.’ II
-~~ ‘a-I “4 ~ 0)
19 0) 0) 19 SI
I-I I. ~-i

~~ ~~ ~~ •~4
I~~

~~~~~~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



p.— - - c’l.~ -~r,~. ‘~~flrp a’” ’ - - -Pt~; a-rV’’ -. -C-’:-- - —- —---.— -c_;, -‘a-ca-u ‘T’ ’ a- -
~
-- - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
__ -— — —-—— -~r - “

)

4)

45W-h I
I4 ’.4 1 1 4  I I I I
~~~,-4 J)i I I I I
-Ic I

I i.~ I I I I
I U I I I I

‘U 1 0 - .
1.’ ‘-I II I
0) lS~~~45 .J

~~~~

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~ ~ ~

I 

~ ~~~

4)3
5~4 

~~~~ ~~
‘a 4 5 a~~~~

’
~~ iji I I 0 0

l-4 ’45 1.1
1

45 1 O~~~~~~~SI UJ I ~ I r-4

:.~~ 

~~ 

~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~ ~~~~~~~ 

~i ~~~ ~~~ 

;~

19 •
~~~5 

:111 ‘-4 ~~ 0 II’) I

~5$1~~ ~~~~ ‘~~ e; ~~ ~~: 
‘

0 )V~~~~I ~~~ Iloil
.
~~~~ 

Bi 
I

54 4_I 19 aQ 4 4~~~ SI
1-4 19 I-Ig~~~~u 0)

0 U -v4 -,
‘e4 ’Ia-I II I I. ’ a
IJ P SII I ~ -Fl

~~~~~~~~~~~~~ I -
~~ •~~ ~~ø u~~2I ~ I ~ ~ g

~~~~~~~ ‘- , _ _ _,

~~~~~~~~~~~~~

_

~~~~~~~~a~~~~ 

- 

I 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~J~~_ _ _ _ _ _ a~~~~~~i



— 
—‘ — — -C-,- ~-a.”~~ p ~~~~~~ .-%~~~~-,c, r=,~ ~~~~~—~-s~~ .~~e—’r —~ --a-..- a--~~~ - . ~~ ____—~~~~~~~~~~~_  -

Table 54 —Suasiary of 2— by 4—inch staks test results obtained in Mississipp i with wood preservatives in ~ ancral a.as

Pre.ervativ. a Av .raga retention aDat a a Average: Remarks
a afro, a life a S

a at a b b ea a a
a a No, a a

a 
~~~~~ 

a a Yr a

1
Acid copper chroma ta (Fed . Spac . a 0.26 —(0.13) a 15 a 11.6 a
TT—W—546) a .30 (.14) a 46 a —— a 90 pc t failed after 10 yr

a ,S1 (.25) a 47 a — a 40 pet tailed after 9 yr
a .52 (.26) a 15 a — — a 20 pet failed after 31 yr
a .60 (.29) a 46 a 4.6 a
a .75 (‘37) a 15 a — a 30 pet failed after 32 yr

‘ a 1.01 (.50) a 47 a —— a 20 pet failed after 9 yr
a 1.54 (.76) a 47 a — — a 20 pct failed altar 9 yr

A ociacal copper ar.anac . (Fed . a .25 (.24) a 14 a — —  a 30 pet failed after 32 yr
Sp.c. TT—W—549) a .53 (.51) . 1.00 (0.97). 1.29 (1.25) a 14 a — — a No uailurea after 32 yr

Oaroa*ted coppar arsenate a .26 (.15) a 15 : — — a 70 pet failed aftsr 31 yr
Type I (Fed. Spec. TT—W—5 5O) a .50 (.29) . .78 (.44) a 15 a — a No failurea after 31 yr
Type 11 (Fed. Spec . TT—W—55O ) a (.26) , (.37) . (.52) a 20 a —— a No failur~~ af ter 27 yr

a (.79) a- (1.04) a a a

Chromat.d zinc arsenate (for..r Fed . a .28 (.11) a 24 a — a 80 pet failed after 25 yr
Spac. TY—V—5 38) a .42 (.22) a 4 a —— a 80 pet failed after 36—1/ 2 yr

a .44 (.29) a 4 a —— a 56 pet failed afte r 36—1/2 yr
a 48 (.20) , .97 (.40) a- 1,27 (.53) a 24 a — —  a No f*i1ur~~ after 25 yr
a .55 (.29) a — — a —— a 56 pet failed in 36—1/2 yr
a .73 C38) a —— a —— a 10 pet failed In 36—1 /2 yr
a .98 (.52) to 1.34 (.70) a 4 a — a No failures after 36-1/2 yr

throsated zinc chloride (Fed . Spec. a .49 (.30) a 2 a 14.2 a
TT—W—5 51) a .76 (.41) a 2 a 20.2 a

a .76 (.46) a 47 a — —  a 30 pet failed after 9 yr
a 1.02 (.63) a 2 a 20.1, a
a 1.02 (.62) a 47 a —— a 30 pet fa iled after 9 y r
a 1.50 (.92) a 25 a — — a 60 pet (ailed after 25 yr
a 1.57 (.96) a 47 a — a 10 pet failed after S yr

a 2.91 (1.78) a 25 a —— a 20 pet failed after 25 yr
a 6.0 (3.67) a 25 a — a No failurs. a f te r  25 yr

Copper nephthenate a a a a
0.11 pet copper in No . 2 fuel oil a 10.3 a 7 a 15.9 a
.29 pe t copper in No . 2 fue l oil a 10.2 a 7 a 21.8 a
.57 pet copper in No . 2 fuel oil a 10.6 a 7 a — — a 80 pet filled after 35 yr
.86 pe t copper in HO. 2 fual oil a 9,6 a 7 a — a 60 pet failed after IS yr

Cr.ouot., coal—tar a 4.1 a 11 a 14.2 a
a 4 .2  a 4 a 17.8 a
a 4.6 a S a 2 1.3 a
a 8.0 : 4 a —— a 40 pet failed a f t e r  IS-Ia ’,’ a,
a 8.3 a 20 a — — a 10 pet I~ l1ed aft et ~~

‘ y r
a 10,0 a 3 a — a 60 pet t*ilad after 36 vs
a 11.8 a 4 a — — a 20 pet tilled after 36—l / s-a -
a 14.5 a 5 a — a No failurs. afts r lb yr

a 16.5 a 4 a —— a No failute. af te r  36- 1 ~ yr

I_~~ res idue , .trslgh t rtm a 8.0 a lB a 17.8 a

Hed iass re.idu. .tralø t run a 8.0 a 18 a 18.8 a

Hi gh re .idua , stra ight run a 7.8 : 18 : 20.3 a

Plidlu. reildu. a a a a
L~~ in tsr acid, a 8.1 a IA a 19 ,4 a
I,,~ai in naphthal.ne a 8.2 a IS a 21.3 a
I,as. in t~~t acid . and niphthal .na a 8.0 a 18 a 18.9 a

L~ , rssiaiu .~ 1~~ in tar acid . and a a a a
n.p6thalena a 8,0 a ill a 19 ,2 a

Hi gh residue , l~~, In tar acid. and a a a a
nap lachalen. a 8.2 a IA a 20,0 a

(Page 1 o f 2) 
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Table 54.——Sumeary of 2— by 4—&nch stake test results obtained in Mississippl ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Preaervative a A verage retention Data aAv er. ’gea Reearks
a afro ,aa a life a
a atabl e a a
a a No. a a

a ~~~ a a !.E a

Creosote . coal—tar——continued a a : a a

&igliah ver tical retort a 5.3 a 19 a — — a 60 per failed after 28 yr
a 8.0 a 18 a 18 .9 a ——
a 10.1 a 19 a — — a 30 pet failed af ter  28 yr
a 15.0 a 19 a —— a No failures after 28 yr

English coke oven a 4.7 a 19 a 16.3 a — —

a 7.9 a 18 a 13.6 a ——
a 10.1 a 19 a — — a 70 pct failed af te r  28 yr
a 14.8 a 19 a —— a 70 pet tailed after 28 yr

Fluor chrome arsenate phenol type A a .2 (0.12) a 2 a 1.0 ,2 a — —

(Fed , Spec. TT—W—535) a .3 (.19) a 2 a 18.0 a ——
a .35 (.22) : 37 a —— a 38 pet failed after 17 yr
a .50 ( 31) a 37 a —— a 50 pet failed after 17 yr
a .61 (.38) a 2 a 24,1 a ——
a .75 (.47) a 37 a — —  a No failures af ter  17 yr

Pen tachlorop henol (various .olvea ts)~ a a : a
Liquefied petroleum gas a .14 a 42 a — a 20 p~ t failed after 15-1 /2 yr

a .19 a 42 a —— a 60 pet failed after 15-1/2 y~
a .34 a 42 a —— a No failures after 15-1/2 y~
a .34 a 45 a — —  a 20 pet failed after 13 yr
a .49 a 45 a —— a No failures after 13 yr
a .58 a 42 a — —  a No failures after 15-1/2 yr
a .65 a 45 a — —  a No failures after 13 yr

Stoddard solvent (mineral spirit.) a .14 : 42 a —— a 90 pet failed after 15-1/2 yr
a .18 a 42 a — —  a 50 pet failed af ter 15-1/2 yr
a .2 a 2 2  a 9,5  a —

a .2 a 17 a 13.7 a ——
a 38 a 42 a — —  a No failures after 15- 1/2 yr
a .4 : 22 a 15.5 a ——
a 67 a 42 a — — a No failure. after 15-1/2 yr

Heavy gas oil (Mid—Uni ted Stat..) a .2 a 17 a — — a 33 pet failed after 2E-l/2 yr
a .4 a 17 a —— a 10 pci failed after 28-1/2 yr
a .6 a 17 a —— a 10 pet failed after 28-1/2 yr

No, 4 aromatic oil (West Coast) a .2 a 22 a — —  a 80 pet failed after 27 yr
a .4 a 22 a —— a 20 pet failed after 27 yr

AWP A— P9 (heavy pet roleua) a .11 a 42 a — — a No failures af ter  15-1/2 yr
a .19 a 42 a — — a No failures after 15-1/2 yr
a .29 a 42 a —— a No fa i lu rea af te r 15-1/ 2 yr
a .53 a 45 a -— a No failure . after 13 yr
a .67 a 42 a — — a No failure.a~af tet 15-1 /2 yr

Unt reata d .takea a — —  aHi.c. a 1.8 a — —

a a a to a
a a a 3.6  a

~-I4etention value. in parentheaa . are b..ed on pre.ervativ . oxide..

~6es tables S and 17 for pantachlorophenol in other aolventu.

(Page 2 of 2)
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