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Abstract

Test stakes of southern yellow pine sapwood 2 by 4 inches (nominal) by 18 in-
ches in size were treated by pressure and nonpressure processes and installed
by the Forest Products Laboratory and cooperators in decay and termite expo-
sure test at various times since 1938 at the Harrison Experimental Forest,
Saucier, Miss. , Madison, Wis. , Bogalusa , La. , Jacksonville, Fla. , and the
Canal Zone, Panama. Also included in the tests at Saucier, Miss. , are smal-
ler pine stakes and those of treated and untreated plywood, modified woods,
laminated paper plastic, and pine infected with Trichoderma mold. Southern
yellow pine untreated control stakes have had an average life of about 1 year
in the Canal Zone, 2 to 3 years in Mississippi, Florida, and Louisiana, and
about 6 years in Wisconsin. Superficial treatments by dipping and brushing
with preservatives such as coal-tar creosote and petroleum oils containing
copper naphthenate, zinc naphthenate, phenyl mercury oleate, and pentachloro-
phenol have added a few months to 4 years to the life of the untreated stakes.
Some waterborne preservatives have provided less protection to the stakes
than the standard preservative oils, such as coal-tar creosote and pentachloro-
phenol solutions, when preservative retentions have corresponded to those in
commercial use. Other waterborne preservatives, during the time they have
been in test, have shown results that compare favorably with those from the
standard preservative oils.

1
—Maintained at Madison, Wis. , in cooperation with the University of Wiscon-

sin.
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Introduction

The results of an international termite exposure test
2— have indicated that pine

sapwood stakes 2 by 4 by 18 inches provide an effective means for testing the
protection provided against decay and termite attack by various wood preserva-
tives. 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. Repli-
cate sets were treated for installations at Madison, Wis. , Bogalusa, La.,
Jacksonville, Fla. , and the Canal Zone, Panama. Since 1938, additional pre-
servatives have been added to these tests, principally at the Saucier, Miss.,
test station. Also installed at that station, so that their decay and termite re-
sistance 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, and embedded fiberboard (western hemlock
strands in Portland cement).

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 condi-
tions, preservative retentions, preservative distribution, 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 nonexperimental or actual service conditions.

This publication is a progress report on the condition of modified-wood products
and stakes treated with various preservatives and oils. The inspections were
made during 1961. The tests at Panama were completed with the final inspec-
tion in January 1956. Progress reports showing the condition of the test stakes
in 1947, and during each of the years 1949 to 1960, inclusive, were prepared
previously. 3

?Hunt, G. M., and Snyder, T. E. An International Termite Exposure Test.
American Wood-Preservers' Association Proceedings, 1930, pp. 318-
334. Annual progress reports published in these Proceddings each year
from 1930 to 1949 and again in 1952, 1956, and 1957 (final report).

-Blew, J. 0. Comparison of Wood Preservatives in Stake Tests, American
Wood-Preservers' Association Proceedings, 1948, pp. 88-119, and Forest
Products Laboratory Report No. 1761, issued annually 1950 to date.
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• 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 42 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 1 or 2 exceptions were 4 by 18 inches with
variable thicknesses. The wood stakes were, for the most part, 2- by 4-inch

(nominal) by 18-inch southern yellow pine, uniformly seasoned, surfaced four
sides, and selected, as far as possible, for freedom from heartwood, wane,
objectionable knots, and other visible defects. Four installations included
stakes of smaller size for comparison (tables 6, 35, 37, and 42). The stakes

were identified by a number, either stamped on the ends or marked with lumber

crayon.

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). Preservative retentions, in
practically all instances, were computed for individual stakes± 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 liquified petroleum gas (table 42) it was impracticable to
follow this general procedure. These stakes were treated at a commercial plant
during the presence of a Laboratory representative and retentions were
determined from the analysis of extra matched stakes included for that purpose.

-Preservative retentions on individual stakes have not been included in this
report because of the large amount of space that would be required.
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The 10 acceptable 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. 5 The stakes were set in the ground in an up-
right 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 (fig. 1), 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 neces-
sary 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 last and final inspection of stakes installed at the Canal Zone was made dur-
ing January 1956 by representatives of the Forest Insect Laboratory, Gulfport,
Miss. , and the Forest Products Laboratory. The last inspection of the stakes
at Bogalusa, La. , and Jacksonville, Fla. , was made in 1960 by representatives
of the Chapman Chemical Co. and the Forest Products Laboratory. The Madison,
Wis., and Saucier, Miss.., installations were inspected by the Forest Products
Laboratory.

In these inspections, the stakes were removed individually, scraped off to facili-
tate 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 

1, no decay
2, slightly soft or suspicious
3, partial or limited decay
4, bad decay
5, removed because of decay 6—

Termite attack

A, no attack
B, nibbles or trials
C, limited attack (penetration)
D, heavy attack
E, removed because of termite attack

6—

5Fisher, R. A. , and Yates, F. Statistical Tables for Agricultural and Medical
Research. London. 90 pp. 1938.

-Fifty percent or more of cross section destroyed.
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•	
In tables 2 through 42, stakes listed as "Good" had an inspection rating of one
of the following: 1A, 1B, 2A, or 2B. Stakes listed as "Serviceable but show-
ing 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 classif-
ication, in which the stakes show some deterioration but are not necessarily
in serious condition. In making comparisons between preservatives, there-
fore, only the stakes actually destroyed should be considered. For stakes
classified as "Destroyed by decay fungi and termites, " both forms of deteriora-
tion must be rated at least with bad or heavy attack ("4" or "D") in the inspec-
tion. In other words, a stake rated in the inspection as 3E would be considered
as destroyed by termites rather than by decay and termites, while one rated as
5C would be considered as destroyed by decay fungi. The system used in the
tables for classifying the destroyed stakes therefore emphasizes the major fac-
tor 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 require-
ments of tests rated on the basis of visual examination. Such methods of ex-
amination do not appear to warrant the use of elaborate or precise methods of
rating or classification.

Some persons who have used the system and prefer to have greater precision,
especially in the rating of the stakes with partial decay or limited termite at-
tack, have, however, used plus (+) or minus (-) ratings along with the numeri-
cal and letter ratings.

Tables 2 through 42 show the condition of the test stakes at the most recent in-
spection. Table 43 shows a summary of results obtained at the Canal Zone and
in Mississippi on 2- by 4-inch pine stakes treated with wood preservatives that
are in general use. Excluded from this table are stakes installed too recently
to show significant results.

Summary of Results

•	
The results of the tests thus far can be summarized as follows:
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Southern Yellow 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,
2 to 3 years at Saucier, Miss. , Bogalusa, La. , and Jacksonville, Fla. , and
5 to 6 years at Madison, Wis.

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. --Because of the limited number of stakes thus far
removed, the average life of stakes pressure-treated with various preserva-
tives cannot yet be determined, except for the Canal Zone tests and for the
materials of limited effectiveness. In the Canal Zone, stakes treated with
several retentions of chromated zinc arsenate (Boliden salt) have been de-
stroyed during the 15-1/3 years since the installation was made. Stakes
with 0.33 pound per cubic foot of the preservative have had an average life

of 9 years, while those with approximately 1.0 pound had an average life of 15.3
years. With chromated zinc arsenate retentions of 0.33 pound to 0.78 pound per
cubic foot, failures have occurred in Wisconsin while none have been noted
after 21 years in Mississippi. This is attributed to the presence of arsenic-
tolerant fungi at the Wisconsin test area.

Stakes treated with retentions of from 0.5 to 1.0 pound of chromated zinc
chloride per cubic foot have lasted, on an average, about 5 to 7 years in
Panama. Those treated with 0.5, 0.75, and 1.0 pound of zinc chloride per
cubic foot have had an average life of about 3 to 4 years, and those treated
with 1.5 pounds of zinc chloride per cubic foot have lasted about 5 to 7 years.
Also, in Panama, stakes treated with fluor chrome arsenate phenol (Tanalith)
with average retentions of 0.2 to 0.3 pound per cubic foot have had an average
life of about 3 and 6 years, respectively. With stakes treated with 0.6 pound
per cubic foot, the average life in Panama is 14 years. In Mississippi, stakes
treated with 0.2 pound fluor chrome arsenate phenol (Tanalith) per cubic foot
have had an average life of about 10 years.

Pentachlorophenol solutions with heavy gas oil, Denver No. 3 blend oil, and
lube oil extract and zetentions as low as 4.0 pounds per cubic foot have furnished
better protection in Mississippi than solutions with various other oils,
particularly those of the lighter type. Stakes in Panama treated with
approximately 5 and 10 pounds per cubic foot of a solution of 5 percent of
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pentachlorophenol in light fuel oil have lasted 13 and 14 years on an average,
respectively. One installation of stakes treated with 4.3 pounds of coal-tar
creosote per cubic foot had an average life of 13 years in Panama. Other
installations with retentions of creosote varying from 8 to 16 pounds per cubic
foot are performing somewhat better in Panama. After 13 years in
Mississippi, retentions of 8 pounds per cubic foot of low-residue coal-tar
creosote are not performing as well as medium- and high-residue creosotes
and of English-produced creosotes, the vertical retort oil is showing better
results than coke oven oil. Stakes in Panama treated with sodium
pentachlorophenate, with retentions of from 0.25 pounds to 1.25 pounds per
cubic foot, show an average life of 6 to 14 years. In Wisconsin, an average , life
of 12.5 to 17 years has been noted with retentions of 0.26 pound and 0.49

pound per cubic foot of sodium pentachlorophenate. The addition of borax
or sodium chromate showed no significant benefit. Under commercial
conditions, however, the addition of these compounds may be more beneficial.

Stakes pressure treated with the fire-retarding formulation containing ammoni-
um phosphate and ammonium sulfate lasted, on an average, only 2 to 3 years
in Mississippi. With these ammonium 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 ammonium
salts in fire retardants, improves protection against decay fungi and termites.

Douglas-fir plywood stakes treated with 26.3 pounds per cubic foot of 1.1 percent
pentachlorophenol in Stoddard solvent have shown an average life of 11 years
in Mississippi.

The results of stake tests in Mississippi thus far 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 Mississippi. This chemical alone
did not perform quite so well as did a proprietary product containing a water
repellent.

Rosin amine D pentachlorophenate in Stoddard solvent is performing less
satisfactorily than is pentachlorophenol with that solvent and similar retentions.
With a heavy petroleum solvent, however, the difference in the two preservatives
is less apparent. Naval stores products such as rosin oil, oleo resin, and
drop liquor concentrate with petroleum solvents appear to have limited value
as preservatives but are improved by the addition of pentachlorophenol. Urea
resin has also shown limited protection. Stakes pressure treated with 5.8
pounds per cubic foot had an average life of 9.1 years in Mississippi. Other
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products showing limited preservative value in the retentions used are amyl
phenyl acetate, capric acid, diamyl phenol, DDT, dodecyl amine, and nickel

stearate.

Nonpressure-treated stakes. --Southern pine stakes and Douglas-fir plywood
stakes treated by superficial applications, such as brushing and brief dipping
in coal-tar cresote and solutions of pentachlorophenol, 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 been more favorable
than for plywood similarly treated after gluing. Stakes soaked 18 hours
in solutions of pentachlorophenol 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 are lasting 8 to 13 years. Douglas-fir ply-
wood stakes treated by brushing, dipping, and 18-hour soaking and 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. The re-
sults have been somewhat better in the 18-hour soaking treatments with coal-
tar creosote for Douglas-fir plywood.

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 urea-formaldehyde solution have lasted about 3 to 4 years longer

than the controls.

Pine stakes that had copper chromate and copper arsenate retentions of 1.25
pounds per cubic foot or higher after a double-diffusion treatment have con-
tinued in good condition after 20 years in Mississippi.

Modified-Wood Stakes

Plywood impregnated with phenolic resin (impreg) and impregnated and com-
pressed (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

•
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coating. Southern yellow 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 are lasting somewhat longer.

Laminated paper plastic made with phenolic resin has shown limited resist-
ance 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 ply-
wood.

Acetylated birch (laminated veneer) has had reasonably good resistance to de-
cay and termite attack but after 17 years in test in Mississippi is showing
significant deterioration due principally to decay fungi.

•
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•Table l.--Index to materials tested

Materials	 : Existing specification : 	 Table No.
: or A.W.P.A. reference :

Chemicals:

Acid copper chromate (Celcure)

Acrylonitrile
Aldrin
Ammoniacal copper arsenite

(Chemonite)
Ammonium hydroxide
Ammonium sulfate-phosphate
Amyl phenyl acetate

:Fed. Spec. TT-W-546,
A.W.P.A. P5

:Fed. Spec. TT-w-549,
: A.W.P.A. P5

:Navy Spec. 51c38

15, 16

36
41
14

36
13
14

Basic Zinc chloride
Basilit UA
Boliden salt S-25
Borax-boric acid

Capric acid
Chloro-2-phenylphenol
Chromated copper arsenate

(Erdalith or Greensalt)
Chromated zinc arsenate

(Boliden salt)
Chromated zinc chloride

Chromated zinc chloride,
copperized

Chromated zinc chloride (FR)
Copper arsenate

Copper-arsenic-chromium salts
Copper chromate

Copper formate
Copper naphthenate

Copper-8-quinolinolate

Creosote, coal-tar

Creosote, coal-tar (English)
Creosote, coal-tar (low-

temperature)

26
30
24

:Navy Spec. 51C38
	

13

14
5, 8

:A.W.P.A. P5, 	 15
:Fed. Spec. TT-W-550
:Fed. Spec. TT-w-538,	 4, 24
: A.W.P.A. P5
:Fed. Spec. TT-W-551,	 : 2, 16, 25, 35
: A.W.P.A. P5
:Fed. Spec. TT-W-562, 	 31
: A.W.P.A. P5
:A.W.P.A. P10	 25
:A.W.P.A. Proc. 1941	 9
: pp. 23-31

20
:A.W.P.A. Proc. 1941	 9
: pp. 23-31

34
:A.W.P.A. P8	 7, 12, 16,17, 29

• 38

:A.W.P.A. Pl, Fed. Spec. : 4, 5, 6, 8,
: TT-W-556	 : 16, 17, 18,

: 19, 20, 31, 35
•• 	 18, 19

28	 •
Rept. No. 1761	 (Sheet 1 of 3)



:A.W.P.A. P2, Fed. Spec.
: TT-W-566
:Fed. Spec. TT-W-568

32

18

18
6

•	 Table l.--Index to materials tested (Continued)          

Materials  : Existing specification :	 Table No.
: or A.W.P.A. reference :

Creosote, coal-tar (Texas
lignite)

Creosote, coal-tar solution

Creosote-petroleum solution
Creosote-toluene

Diamyl phenol
Dichloro-diphenyl-trichloro-

ethane (DDT)
Dieldrin
Dodecyl amine
Drop liquor concentrate

Fire retardants
Fluor chrome arsenate phenol

(Tanalith, Wolman Salts)

14

41
14
27

:A.W.P.A. P10	 25
:A.W.P.A. P5, Fed. Spec. : 	 2, 33, 37
: TT-W-00535

•

Fluor chrome arsenate phenol
(Tanalith, modified) 37

Fuel oils 5,27

KP (copper oxide and chloro-
phenol)

35

Lignite-tar extracts 39

Mercuric chloride 12

Minalith :A.W.P.A. P10 2 5

Nickel-chromium-arsenic salt
Nickel stearate

15
14

Oleo resin 27

Paraffin 32
Pentachlorophenol

Petroleum oils (various types)
Phenyl mercury oleate
Pyresote

:A.W.P.A. P8, Fed. Spec.
: TT-W-570

:A.W.P.A. P10

5,
17,
27,
32,
17,

8, 12,
22, 23,
29,	 31,
33, 41,
18, 21,

12
25

16,

42
23

Rosin amine D copper acetate
complex

27
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Table 1.--Index to materials tested (Continued)
	 •

Materials	 : Existing specification :	 Table No.
: or A.W.P.A. reference :

Rosin amine D pentachlorophenate: 	 22, 23

Rosin oil	 :	 :	 27

Sodium pentachlorophenate	 :	 :	 2, 5

Sodium tetrachlorophenate	 :	 :	 2

Toluene	 :	 6

Tributyltin oxide	 :	 36, 41

Urea	 :	 10

Zinc-arsenic-chromium salts 	 :	 20

Zinc chloride	 : 2, 4, 20, 26

Zinc naphthenate	 :	 7, 8

Modified woods, plywood, and
paper plastic:	 :

Acetylated wood	 :	 :	 14

Cyanoethylated wood	 :	 :	 36

Embedded fiberboard	 :	 40

	

Heat-stabilized wood (staypak) : 	 11

Laminated paper plastic (papreg):

Impreg and compreg

Mold infected wood

Plywood

Wood with thiamine destroyed

11

3

31

3, 8, 16, 33

36

•
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Table L'.--Condition	 O0111.),O0,1 pine stakes (1' 0 4 in. noudnnl x 16 In.) hroated w1td• chlorinahed phenols and wit,

1TW7],rome unudanto	 01:201 rpm:1112, zinc 6111-67riaa Eliminated Zille Chi0Frifg af17.7 anou, 22 o

2L/fare drimrvice. Sl• 'so p	 VOOt at46713[W10C144.1 15 Lund.
Lweember7730; Jacksonville., Fla., Januarq. 1931; Sart-loon 	 Forest,-7:01c1cr.

riFTSE3TTIA7-T0:313I and Madison7-5111., November -019

•.	 •.	 •	 •	 1	 :

Preservative	 :Location: Detention of salts 	 :Number:	 Condition of otakes late in 1961-	 : Average
:

	

 in 2 	 	 life
:

•.	 : Mini- : Maxi- :Average: teet-: Good	 :Serviceable tut showing come-:	 Destroyed by-	 :: Total removed

.	 :	 MUIR	 :	 111U01	 :	 , 	  : 	  :	
•

•. 	 •.	 •

	

.	 : Decay : Termite :Decay and: Decay :Termites : Decay : 	 •

•.	 •.	 •

	

.	 .	 : attack : termite : fungi:	 •:fungi and:
•	attack :	 .	 :termites

:14,,ttr:Lb. per:Lb. per:	 : Percent : Percent : Percent : Percent : Percent : Percent : Percent : Number : Percent 

:cu. ft.:cu. ft.:cu. ft.: 	 .	 .	 .	 •	 •

• •	 •	 :	 •
•

. 	 •.	 .• .• •.	 •.	 •

Sodium pasta-	 : Canal : 0.24 : 0.28 : 0.26 : 10 •	 •	 • 	 100.0 :	 10	 : 100.0 :	 6.9

chlOrophenate	 : La.	 :	 .24 :	 .28 :	 .26 : 10 	 	 10.0 	 	 90.0 :	 10	 : 100.0 :	 9.2

: Fla.	 :	 .25 :	 .28 :	 .26 :	 9 	 	 11.1 	 	 88.9 : 	 9	 : 100.0 : 14.2

: Mies. :	 .24 :	 .28 :	 .26 : 10	 •	 10.0 •	 10.0 •	 20.0 •	 60.0	 9	 -	 90.0

: 4615.	 ,	 .24 ,	 .28 :	 .26 : 10 	 	 	  100.0 	 	 10	 : 100.0 : 12.5

.	 : Total : V§ :	 •.	 •.	 :	 2.0 :	 a:.3 :	 -4-75: :	 67.14:	 -4'8	 :	 95C

•.	
•.	 •.	 .

:
Canal :	 .45 :	 .54 :	 .50 : 10 .	 .	 .	 •	 20.0 :	 80.0 :	 10 	 100.0 : 11.2

: la 	 45	 53 •	 49 • 10 	 30.0 	 	 70.0 :	 10	 : 100.0 : 10.7

: Fla.	 :	 . 46 :	 . 55 :	 .50 : 10 	 '	 20.0 '	 	 80.o	 8	 '	 80.0 	

Miss. :	 .44 :	 .54 :	 .49 : 10 	 40.0	 5	 •	 50.0 	
100.0 : 16.4

Woe 	 44	 53 -	 49 • 10	 • ..... •	
50.0	 •	 10.0 	

100.0 	 	 10 	:
.	 •.	 •.	 : Total : 7)	 : t.47-5 : 787: : -476 : 54.0 : 43	 : 86.0

•.	 •.	 :
: Canal :	 .69 :	 .81 :	 .75 : 10 	 	 10.0 :	 20.0 :	 70.0 :	 10	 : 100.0 : 11.7

: La.	 :	 .69 :	 .85 :	 .75 • 10 	 	 10.0 • 	 90.0 :	 10	 : 100.0 : 15.6

: Fl..	 :	 . 68 :	 . 82 :	 .74 • 10 	 	 40.0	 10.0 	 	 50.0	 6	 •	 60.0 	

: Mies. :	 .69 :	 .84 :	 .76 • 10 	 	 70.o C	 10.0 	 	 20.0 C	 3	 •	 30.0 	

: Woe.	 :	 . 67 :	 . 81 :	 .76 • 10 	 • 40.0 	 	 60.0 	 	 6	 •	 60.0 	

.	 .	 .	 : Total : 50 !	 :	 8.o :	 :	 22.0 :	 20.0 :	 -E5 :	 Vg-.75 :	 .35	 :	 70.0

•.	 •.	 •
: Canal :	 .92 : 1.06 :	 .98 • 10 : 	1	 -	 10.0 1	 50,0 :	 10	 : 100.0 : 14.3

La.	 :	 .93 : 1.09 :	 99 : 10 	 •	 10.0 	 	 50.0 :	 10	 : 100.0 : 16.2

Fla.	 :	 .92 : 1.08 :	 .98 • 10	 •	 60.0 ;	 10.0 	 	 30.0 '	 4	 -	 40.0 	

Miss. :	 .93 : 1.09 :	 .97 • 10 	 	 	 '	 90. 0 '	 	 10.0 •	 1	 •	 10.0 	

: Wie .	 :	 . 86 : 1. 01 :	 .90 • 10 	  /DA 	 	
10.o 	 _,1

.	 .	 .	 : Total : 50
	

14.0	 :	 :	 30.0	 1	 10 0 :	 2.0 : 1.r.71... :	 26	 :	 06.0

•.	 •.	 •
Sodium tetra.	 : Canal :	 .24 :	 .27 :	 .25 • 10 	 	 60.0 :	 +lox :	 lo	 : loo.c :	 6.8

chlorophenate	 : La. 	 23	 27 •	 25 • 10 	  20.0 	  80.0 : 10	 : 100.0 :	 6.1

• . 23 : 	. 28'	 .25 •	 9 	 	 22.2 	 	 78.8 :	 9	 : loo.o : 11.3

Mies. :	 .23 :	 .27 :	 .25 • 10 	 	 10.0 :	 90.0 1	 10	 : 100.0 : 10.7

: Wie 	 24 •	 27 •	 25 • 10 	 • 	 100.0 I 	 	 10	 1 100.0 : 11.1,

.	 •

	

: Total : V§ :	 :	
•
.	 i	 :	 28.6 :	 1E75 !	 57.1 •

•.	 •	 : • ••

	

.	 .	
43	 :. 100.1) :.

: Canal 	 47 • 56	 51 • 10
.
•	 •	 •..	 •	 .	 •	 20 0 	 80.0:	 10	 : 100.0 :	 9.9

: La. 	 46	 55	 5o 	 10	 •	 30.0 • 	 70.0 :	 10	 : 100.0 : 10.9

: Fla.	 . 47	 55	 .51 1 10 	  100.0 :	 10	 : 100.0 : 15.3

: Mies. 	 48	 58	 52 	 10 	  100.0 :	 10	 : 100.0 : 15.1

: Nis 	 47	 55	 50

	

4(C)) 
	 100.'	 	 	 ID	 100.0 : 14.5

.	 : Total :	 : •	 •	 •	 70.0 :	 7,• : -2-6-.(-5 : -Era
:	 .

•.	 :	 •. • ;	 :	 ;	
1'0.0	 :.

Canal :	 .7o:	 .83 :	 .76 • 10 :	 I00.0 :	 10	 : 100.0 : 15.2

La.	 !	 .71 :	 .83 :	 .77 • 10 	 	 30.0 • 	 70.0 :	 10	 : 100.0 : 11.9

: F).	 . 68'	 . 83'	 .76 •	 9 	
82 •	 75 • 10 '	

•	 11.1 :	 88.9 :	 9	 : 100.0 4 16.7

: Miss. 	 68	 • ..  • 	 	 4o.0 	 	 6o.o	 6	 :	 60.2 •

• Wie 	 67	 81	 75	 9 ' •....... • .....	 d. ..a._.
.	 •.	 •.	 : Total : 48 :	 : '-a.1	 :	 •.r.).0	 :	 2.1 !	 bl.0 :	 a	 ; IN.,..(2 ' 16.7

•.	 •.	 •.	 .	 .• :	 .	 .	 •.	 .

Fluor chrome	 : Canal 	 18 •	 22 •	 20 • 10100  0 	 	 10 1 /00.0 : 2.9.	 -	 ...	 : ...... •	 .	 •

arsenate phenol : Ia.	 .19 :	 .22 :	 .20 • 10	 •	 50.0 	 	 50.0 :	 10	 : 100.0 :	 9.6

(Tanalith)	 : Fla.	 :	 .18 :	 .21 :	 .20 • 10 	 	 50.0 	 	 50.0 :	 10	 : 100.0 : 13.9

Mies.	 :	 .18 :	 . 21 :	 . 20 • 10 	 1	 10.0 :	 '013,0:	 6.0.0 :	 10	 : 100.0 1 10.2

• Wis 	 13 •	 22 •	 20 • 10	 • ..	 • ..
.	 •

	

: Total : 3T, .	

. ; 	 • 1.)±:,..q 	
42.0 : 30.0 : mra	

2g : d40 0 : 13.8
1	 50	 : 100,G :

•.	 •
: Canal :	 .28 :	 .33 :	 .30 : 10 • 	 30.0 :	 70.0 :	 10	 1

: La. 	 28 •	 32 •	 30 • 10 •	 .	 •	 '	 .... '	 -	 20.0 	 	
100.0 :	 6.4

&Lc, :	 10	 : 1430.0 : 13.7

• Fla 	 29 •	 32 •	 30	 10 ••	 • 100.0 	 	 10	 : 100.0 : 15.4. • ...... ;	 .
80.0	 8 Mies.	 :	 .29 :	 .32 :	 .30 :	 10 	 •	 '	 20.0	 '	 	 '	 '

: 141a.	 :	 . 27 :	 . 30 :	 1

	

.28 : 10 •	

	

: Total : 50 :	 •.	 4.0 :	 /T.0	
16.5

•0	
10	 : 100.0 : 16.

 :	 -670 :	 46.0 :	 48	 :	 96.0

•.	
.
• 4

: Canal :	 .53 :	 .66 :	 .60 : 10 •	 60.0 :	 10	 : 100.0 : 14.2

La.	 :	 .56 	 .64 :	 .60 : 10 	

70.0	

0.0 	

	

50.0 	 	 50,0 :	 10	 • 100.0 : 15.6

: Fla.	 :	 .57 :	 .65 :	 .61 : In 	 	 10 	: 100.0 : 17.3	  .000.0

: Miss.	 :	 .57 :	 .65 :	 .61 : 10 • 	 20.0	 	 	 5•	 30.0 	
	  12	 ; 1,12.,s, : 16.o

Wis.	 :	 .59 :	 .68 :	 .65 : 10 	

	

:	 Ih.0 : jt02..C:)

	

: Total : 50:	 .
:

•.	 .	

24.0 :	 43

(Sheet 1 of 2)
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S

Pablo :.--Coudltlon of southern pine slat,	 x h in. nomlnaL x 18 tn.) treated with chlorinated phenols and Witt,
fluor chrome arsenate phenol Tanall11); zinc (T:Loridc, and chromated zinc chloride after about
23 years of service. SLAta placed ln test at Burro . T'caoradO In11:-.1, Canal Zone, Ueptember

va,f, 00ves3lir -OPT.acI-Sbnv1TT, Phi.,	 ary].9393 Harrison Experiment-dr Fore:A, Gaucier,
0ocer-Tf3-8-jThi Wo.7-1	 wi , NovW1,--crr 1.939-7-C-61arno

	

Preservative :location: Retention of saltn Numb,-r:	 Condition of stake° late in 1961 - 	: Average
. 	

	

- ln ,: ....	 --e..	 	 t	 life
Mini- ; Mai:L. tAv,rme: tnol- : Opel	 :11,-r y lrnabl.. but tihnwin ,em,-:	 'Destroyed by-	 : Total r, novel

: mum : mum ;

	

	 	
: Decay : Turcd I,s :In, ay and : Haeny :Terri ten : i.o.ny

.	 .	 .	 : attack ; termite : fungi :	 :rungi BPS:
;	 ..	 :	 :	

.	
•

	

.	 -.	 .	 : attack :	 .	 :Lermltuo :
:	 :	 : 	: 	 , 	 •	 1	 . 	 . 	 : 	  4 	

•.	 :Lb. per:Lb. per:Lb. per:	 :. Percent : Percent : Percent r Percent : Percent : Percent : Percent : Number : Percent ; 	 Yr.
•.	 :cu. ft.:cu. ft.:cu. ft.:
.	 .	 .

	

.	 •	 .	 •

	

.	 •

	

.	 :

Sodium pante,	 : Canal : 0.52 : 0.55 : 0.54 • 10	 •	 •	 30.0 :	 70.0 :	 10	 : 100.0 :	 8.7
chloropbenate	 : La.	 .	 .46 :	 .53 :	 .49 • 10 	  100.0 :	 10	 : 100.0 : 13.3
and sodium	 : Fin.	 :	 . 48 :	 . 54 :	 .50 • 10 •	 •	 50.0 • 10.0	 40.0 •	 5	 •	 50.0 	
chloride 	 : Miss.	 :	 .46 :	 .53 :	 .49 • 10 •	 '	 20.0'	

	

0 	
Win 	 46 •	 53 •	 50 • 10 - ... - ... 	 • 100.0 	

80.0	 •	 8	 •	 80. 
• 141	 : 100.0 : 16.8

-	 •

	

.	 : Total : 50:	 .	 -	 :	 14.0	 : 22.0	 I
:	

776 :	 58.0 :	 86-0 :
:	 •

	

.	 .	 .
.Zinc chloride	 : Canal :	 .44 :	 .53 :	 .47	 10 - 	 t 	 	 50.0 ;	 70.0 : 	 10	 : 100.0 :	 5.9

: La. 	 45	 55 •	 50	 10 • ..	 •	 ..... , .	 .	 .. • 30.0	 : 	 	 70.0	 :	 10	 :	 100.0 :	 8.1
: Fla 	 45 •	 53	 49	 10 •	 .	 •	 .	 • 20.0 	 	 80.0 :	 10	 : 100.0 : 12.9
: Mies.	 :	 .45 :	 .54 :	 .5o • 10 • 	 	 	 60.0 • 	9	 •	 95.0
: Win 	 45 •	 53	 49 • ,o

	

'	 . '	 10.0	 •	
•	 10.o - 50.0

• ELD	 • _9 • 95. 0 	
.	 .	 : Total	 50 :	 1	 2.0	 '	 :	 -ra , 3h.o	 : 776 : T676 :	 48	 :	 WO. :
:	 :	 :	 .	 •	 •	 -	 :
: Canal 	 70 •	 82 •	 76	 10	 . '	 .	 '	 •	 • 100.0 :	 10	 : 100.0 :	 3.9
: La. 	 70 •	 78	 74	 10	 •	 •	 •	 • 40.0	 60.0 :	 10	 : 100.0 : 12.1

Fla.	 :	 . 71 :	 . 82 :	 .75 • 10 - 	 •	 • 40.0	 60.0 :	 10	 : 100.0 : 13.5
: Mies. 	 70 •	 79	 74 • 10 •	 • ..	 • 20.0	 :	 10.0 : „..7.„0._0_ :	 10	 : 100.0 : 16.7
• Win	 65 •	 87	 75	 9 •	 ' 11.1	 '	  2,9	 	 	 8	 88.9 	
• : Total : 1-9 :	 2.0	

•
45. :	 48• :	 2.0	 :	

	

 36.7	 59. 3 :	 :	 98.0 :

: Canal :	 .94 : 1.08 : 1.00	 10 •	 .	 • 	 40.0 :	 60.0 :	 10	 : 100.0 :	 4.o
: La.	 :	 .94 : 1.08 : 1.01 1 10 	  70.0	 30.0 :	 10	 : 100.0 : 11.6
: Fla.	 :	 .95 : 1.08: 1.02	 10 	  20.0	 80.0 :	 10	 : 100.0 : 15.4
: Mien.: .94 : 1.07 : 1.00: 10 	  10.0 • 10.0	 80.0	 9 • 90.0 	
: Win 	 93 • 1 13	 1 02	 10	 •	 •	 •	 _	 • too.°1 ,o	 :. 12222 : 19.0
.	 :	 : Total	 •: 50	 :	 . .• :	 2.0 : 40.0	 r	 -878 :	 50.6 :	 49	 98.0
•. 	 : 	 • • :	 •	 •

.•: Canal : 1.40 : 1.62 : 1.49	 10 •	 •	 •	 •	 10.0 :	 90.0 :	 10	 : 100.0 :	 7.3
:La.	 : 1.44 : 1.63: 1.52: 10 	 • 40.0	 60.0 :	 10	 : 100.0 : 11.1
: Fla.	 : 1.41 : 1.62 : 1.49	 10 	 	 • 20.0	 80.0 :	 10	 : 100.0 : 15.7
: Miss. : 1.43 : 1.63 : 1.52 r 10 	 	 20.0 • 50.0	 30.0	 8	 •	 80.0 	
: Win.	 : 1.36 : 1.74 : 1.59:	 	 • 122,2 	 	 	 to	 : )_oco : 18.7
.	 .	 : Total : 50 :	 :	 .• :	 4.0	 : 42.0	 :	 2.0 :	 52.0 :	 718
.	 •• .

9Chromated zinc	 : Canal :	 .45 :	 .55 :	 .49	 10 	  100.0 :	 10	 : 106:0 :	 4.9
chloride	 : La. 	 46 •	 55	 49	 10 •

Fla	
• 40.0	 :	 10.0 :	 50.0 :	 10	 : 100.0 :	 8.6

	

45	 53	 49	 8 •	 •	 •	 •	 . • 25.0
: Mine. 	 45	 55	 49	 10 •	 •	 •	 •	

75.0 :	 8	 : 100.0 : 14.3
• 30.0	 :	 10.0 :	 60.0 :	 10	 : 100.0 : 14.2

' Win	 43	 53	 47	 10 • 	 • 10.0 	 • 90.0 	  _2 ' --9M
•. 	 Total : TS :	 : 37.5, 	 .
.	 1
: Canal :	 .7o :	 .81 :	 .76	 10	 . 100.0 :	 10	 : 100.0 :	 7.2
: La. 	 7o •	80• 40.0	 60.0 :	 10	 : 100.0 : 10.6	76 	 10 •
: Fin.	 :	 . 73 :	 . 81 :	 .77 •	 9 •	 •	 •	 •	 • 11.1	 88.9 :	 9	 :	 100.0 :	 14.3

' 100.0
: Miss.	 :	 .72 :	 .81 :	 .76 • 10 	 '	 20.0	 ' 30.0	 50.0	

8• Wie	 70 •	 80	 80 • 10 •	 •	 .	 • 100,0	 12	 :	 , 14.7
:	 : Total : 75 :	 •.	 :	 :	 4 1	 :	 /6.1	 :	 •

	

.	 59.2	 :	 47:
.	 .

	

.	 .
: Canal :	 .95 : 1.11 : 1.02	 10 	 •	 '	 • 10.0	 •	 90.0 :	 10	 : 100.0 :	 6.6

La.	 :	 .93 : 1.07 : 1.00	 10 	  40.0 10 	: 100.0 : 11.9
: Fla.	 :	 .96 : 1.09 : 1.02	 10 	 	 10.0 • 20.0	 70.0

60.0 :
9	 .	

90.0 	
: Mien. :	 .96 : 1.09 : 1.02	 10 	 	 20.0 • 40.0	 40.0	 80.0 	
: Win.	 :	 .89 : 1.13 : 1.02 : 10 	 '	 20.0 •	  eo.o	 8	 •	 80.0 	

	

: Total : 76	 '	 A.0 '	 '	 6.0	 Ti.0	 :
 : 	 !	

52.0 : 	 Z3	 90.0
•.	 •

Untreated	 : Canal 	 '	 10 	 	 10	 : 100.0 :	 .7
controls	 : L.R.	 	  10 	  20.0	

: 100.0 	

	

:	 60.0 :	 10	 : 100.0 :	 2.9
: Ian.	 	  10 	 	 10.n :	 90.0 :	 10	 : 100.0 :	 2.8

: Miou.	 	  10 	 	 60., :	 40.0 t	 10	 : 100.0 :	 2.9
: Win.	 10

•.	 : Total	 n0 :	 •	 •	
10	 :	 100.0 :

	

.	 ,
	  100.0

: 91 	 : -77,) :	 775 :	 5o	 : too.°
:	 •

' 	
-

	

. 	 .. 	 .. 	; 	 T
1
-Final inspection al, Canal Zone February 1954 and a Rogalusa 	 195l'. Data reported for last inspection in Jacksonville in 1960.
2
-Ten stakes were originally installed at each test station. Ti iii number has .11,c, to,, rednoed ei ther 	 ol isibure to locate	 slakes al :he lime

of the inspection or because of damage by fire.
3
-Retention values booed on sodium pentach/oroiheoate 	 lii lie ,ditorid, add d waN cup,1 to 20 percvnt if weirht if rtxlium pentschlommhonale in solution.
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I

'rabic	 losof Ito'  plywood sttO 11 and resin-ImpregT0,11 stakes or:. January iii::,::	 Harrison ih4p0r1m.phal amend/. Saucier,
Miss., after stout 22  yen's, ,r corvies

•

	

:Croup : Stake	 :	 Tre,hment	 :A pproxlmat e :Numb, : 	 Condition of specimens December 196/ 	 Average

	

number: numbers :	 : average : In •	 .... 	 	 	  : life

-	 -	 : incronse : lest : low	 : Serviceable but	 :	 Destroyed by-	 : Tots/ removed

	

in weight ,	 .	 : showing some-	 :	 .	 .

;	 .	 .	 '	 •-..-	 , 	 	. 	 t

t	 :	
.
.	 : fleecy . Termite :Termites : Decay 'Termites •

.	 .

	

attack :	 : fungi :and decay:	 .

	

:and decay:	 : fungi :	 •
.

-

	

	 : 	  : 	  :	 :	 «	 . 	 .	 :	 .	 :	 -..•	 : 	

Percent : Percent : Percent : Percent : Percent : Percent : Number : Percent : Yr.
•• cu. ft.

1

Plywood

I	 :1-1-40 to :Each ply impregnated with a 50 percent :	 10	 :	 a 	 	 53.3 !	 55.6 :	 8	 ; 100.0 : 12.4

:1-10-LO	 :aqueous solution of phenolic resin, 	 :	 :	 :

.	 :slowly dried, and cured for 1 day at 	 ;	 ;

.	 :220° F. Bonded with phenolic-resin 	 :	 :	
.	

:	 -•
:film.	 :	 :	 :	 :

:	 ..	 :	 1
2	 :2-1-40 to :Same as group 1 except that a 25	 5 	 10 	 :	 60.0 :	 4o.o :	 10	 : 100.0 i	 6.8

:2-10-40	 :percent solution was used.

3	 :3-1-40 to :Face plies impregnated as in group 1	 : 210 	 " 	 	 	  -10 : 100.0

.	 :	 phenolic-resin film.
:	 2
•. : 

1	 6	 •

:3-10-40	 :and bonded to an untreated core with	 •.

It	 :4-1-40 to :Face plies impregnated ea in group 2	 1	 -5	 : 10 	  100.0 -	  =10	 .

	

4 
100.0 :	 3.5

:4-10-40 :and bonded to an untreated core with 	 :

.	 :phenolic-resin film.	 ..	 :	
.

:	 • 1	 :	 :  
5 :5-1-4	

.
0 to :Same as group 3 except that edges of	 -	 10	 10 	 	 70.0 : 30.0 	  210 4.9

:5-10-40	 :specimens were given a protective	 .	 . 

	 100.0 : 

.	 :treatment by dipping in a phenolic	 ..	
. .;	 ::resin containing 15 percent alcohol.	 :

3	
z

6	 :6-1-40 to :Same as group 4 except that edges were  	5	 9 ' 	  44.5. 22.2 : 33.3	 -9	 ! 100.0 ! 9.3
:6-10-40	 :protected as in group 5.	 .	 :	 •.	 :	 :

:	 •. 	 I.. 	 . 	 .

7	 :7-1-40 to :Untreated plies bonded with phenolic- .   	 . 	 	 70.0 	 	 30.0 :	 10	 1 100.0 :	 1.9
:7-10-40	 :resin film.	 :	 :	 	

8 :8-1-40 to :Untreated plies bonded with hot-prese • 10	 	 	 	70.0 30.0 	 lo	 : 100.0 	 1.9

:8 - 10 - 40	 :urea resin. 
!	

:
.	

:	 ;

9	 :9-1-40 to :Untreated plies bonded with casein 	 	  111 	  90.0 	 	 10.0	 '110	 :

	

' 
100.0 :	 1.0

:9-10-40	 :glue (FPL formula 4B).	 /	 '.

! 
:

10	 :10-1-40 to:Untreated plies (yellow birch) bonded 	  1,P - 	 . 	 30.0 !	 10.0 !	 60.0 1	 10	 100.0 : 	 1.9

:10-10-40 :with phenolic-resin film.	 :
:	 : 

11	 :11-1-40 to:Untreated controls -- solid wood	 	  10 •	 	 80.0 	  "20.0 ! 10	 1 100.0 : 2.4

:11-10-40 :(1/4" x 4" x 18").	 :

10

Stakes (impreg)2

	

'	 20.0	 ;	 20.010  

5

12	 :12-1-40 to:Impregnated same as group 1.
:12-10-40

12.	 :13-1-40 to:Impregnated same as group 2.
13-10-40

1.4	 :14-1-40 to:ContrOls -- untreated.
:14-10-40

50.0 ;	 10.0

:• .
10

•
.

.	 50.0	 :	 50.0

•
.• ::

10 	 •	 20.0 • 	 80.0

6
Compressed plywond (c9mPreg)-

6	 :	 60.0 	
•

Da	 ! 100.0 : 11.7

10	 : 100.0 :	 2.7

15	 :15-1-30 to:Bungles-fir -. all plies impregnated az:	 10	 f 	 3 : 100.0 r 	

:15-3-40	 :in group 1, dried and assembled with- :	 .	 :
.

	

:out the use of glue in a hot press at : 	 .	 :	 :	 :

.	 :330' F. and 1,000 pounds pressure per :	 :	 :	 1:
:square inch.	 :	 :I	 I	 i	 1

15-4-50	 :Yellow-poplar -- all ellen impregnated :	 10	 - 	 3 
: 	 53.5 :	 66.7 :	

_

: 100.0 : 19.5

:15-6-40	 :and compressed the same B. for Douglas-:
:fir.	 .	 .,

:	 .	 .

	

.	 .. 	
_

2. pecimens in groups 1 to 9 are three-ply Douglas-fir; in group 10, yellow birch. They are 1/4 by 4 by 18 inches in size and made of 1/10-inch faces and a 1/8-

inch core. Specimens in group 11 are solid Douglao-fir, 1/4 by 4 by 18 inches In size.

2
Increaae based on treated faces.

Deterioration principally In cores.

S
Some separation of plies had also occurred.

2Spechnene are southern yellow pin,: sapwood, 2 by h (nominal) by 18 Inches In coo.

6--Spechnens of both Douglas-fir and yellow-poplar made of :Moen 1/16-1neh pilen, rompronved to a thickness or 3/8-inch.

Note: Stakes remaining after the 1952 inspection were take up and rielet In the mum: general urea.

Sloe ,fr specimen° 3/8 by h by 14 inches.
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Table 5.--Condttlail Or .A1W1W,74	 A 4 ht. 1.01111,0	 0 ln.	 .d.red 	 chlor1nahed phenoln  and coal.U.r ereOsoiR after

	

about 21, yemmi or  a,vv1,-,. • Otnkol, Onnod En 1.0,11. GO. Harr,	 •	 inland, noull 	 1,..hrmry 1/41; 	 1.n.a
Xprch 1941 Jachscaly114, F . 111 . Mardi P.P41; aid 11F:2-1-1210n	 t•	 .1101 Furnot, 41,..ucler, MIRO + , i''..L.ruary 1,411

	. 	 .

	

.	 •

Preservative	 :Location:	 Inaction 01 1	:Number:	 Condition of stakue Late in 1961-1	: Average
	 :rivwsrvaLivr-	 2 In k: 	 	 life

	

: 	 . teat : Good	 :Serviceable but showing Home-2; Total removed;Deotroytd by-

	

: Mini- ; Man.- 0.,,,,E.,,,	 .	 •	 .	 .---	 	  i 	 .

	mum : Imwri :	 ,	 •

	

.	 I Decay : Termite :Decay and: Decay Mrmkiev : Doray : 	 •.

	

:	 .	 :	 •

	

.	 .	 : attack 2 termite : fungi2	 •

• •	 •	 •	 .	
:fungi ary l;	 .

•.	 .	 .	 •	 •	 .	 .	 .	 : attack	 : :termitau :
. .	 2

I	 :lb. .2Pr4LLUa:4111....ZZE:	 : Percent ; Vcrcent : Percent ! Fortune : Amer.:IL : Fercont 2 Peramt :Number : Ftrcant : Yr.

•.	 :cu. ft.:co, rt.:ru. ft,:	 .	 :

• :	 :	 :	 :	 •	 :	 :	 .	 •	 ..	 .	 .	 .

	

Sodium pentachlorophenate : renal : 0.23: 0.27 : 0.25 : 10	 • 	 60.0 :	 40.0 : 10	 : 100,0 :	 6.4

: Ls,	 :	 .25 :	 .26 ;	 .25 : 10 	 	 10.0	 '	 90.0 : 10	 : 100.D : 10.0

: Fla.	 :	 - 23 :	 - 26 2	 .25 2	 9 	 1

	

3 •	 •	 85 ' 10 • ....... ; . 	 	 ..Eu	 20.q 	

•	 100.0 :	 9	 : 1L'0.0: 14.5

	

40 •
	 i •N•Q 1 	: Wee

	

.	 :	 I	 J	 7.7 :	 'i,==( ::	 Y5T	 2 36	 1	 92.3 1: Total

	

.	 •	 :
: Canal :	 .31 :	 .34 r	 -3 : 1	 10.0 :	 90.0 : 10	 : 100.0 : 10.9
: Ls 	 31 •	 34 •	 33 • 10	 • 100.0 : 10	 : 100.0 : 10.4

10: Yin.	 :	 . 32 :	 . 34 1	 .33 :	 8 	  i	 - 	
'CBE, ;	 .31 :	 .34 :	 .33 : 10 	 	 60.0	 r-1,0 

02.5 :	 87.5 7	 :	 :	 9.0.0,i : 16.3

	

'T3 .1 : 32	 :	 64 ,2

	

:	 Total : IS ::	 :	 :	 15.$:	 5.3 :	 5.3 :

Canal :	 .47 :	 .55 :	 .51 : 10 1 	
	 20.0 :

2.5	

8;..	 10	7 100.r, : 12.9

: La. 	 48 •	 54 •	 51 • 10 ' ....... : 	 	 t 	  100.0 : 10 	: 100.0 i 15.5
Fla.	 ;	 . 47 :	 . 54 :	 .50 : 10 	 	 50,0 	 	 50.0 :	 5	 50 -0 	

	

....M t 2 	
1 Mtn,. :	 .47 :	 .55 :	 .51 : 10 	 	 70.Q	 10.0 	

t6T	 . 	 : Totnl ;	 :	 :	 30.0 1	 :	 5.0 :	 A	 :	 70,0
:	 •

	

.73 ;	 .01 :	 . 77 : 1.o -	 	 50.0 :	 20.0: Canal	 :	 :::04 : 10;	: 100.0 : 14.3
: Ia.	 .72 :	 .82 :	 .77 :	 9 • 	 55,6 	 	 44.4 	
: Fla .	 :	 . 72 :	 . 85 :	 .77 : 101 -	 -	 A60.0 	

	

;	
20.0 .	 2	 20.0

: Mies. 	 72•	 224 	 	
10.0 	

	

65 '	 77 • 12 •

	

: Total : 59 :	 .	
10.0 •	 1

.	 :	 .	 :	 56. 4 : = I	 5.1 : 1571 , 71 :	 43- 6 :

.	 :	 .	 1	 •
: Canal :	 .92 : 1.09 :	 .99 • 111 	 	 70.0	 :	 50.0 : 10	 : 100.0 : 14.2

: La.	 :	 .92 : 1.co :	 .99 • 10 	 	 70.0 	 " 50.0 '	 3	 30.0 	

Fla .	 :	 . 9/ : 1 . 10 :	 .99 •	 9 	 I 	  100.0 	 I 	 •
Mine. :	 .93 : 1.08 '	 99 - 10 	  100 0	 1

	

357, : 13	 :	 35- 4

	

: Total. : 59 :	 66,6 :	 111:5:
:	 • : 

	

Sodium pentachlorophenate : Canal :	 .43 :	 .47 :	 .44 : 10 : 	 	 20.0	 80.0 : .J.0	 : 100.0 : 11.1
and sodium chromate; 	 : La.	 :	 .41 :	 AT :	 .44 - /0 	 	 3 	  100.0 : 10 	: 100.0 : 15.6

chemical ratio, 3.24:1	 : Fla .	 :	 . 40 :	 . 47 :	 44 •	 9	 •	 44.k • 	 55.6 •	 3	 1	 55.6 	

	

; 	 9:0..:..t.. ; ..,tm. ,
: Mies. :	 . 40 :	 . 47 :	 44 - 10 	

	

: 7:0.T., ?	 :	 35.9 1	 1	 5.1Total

	

Sodium pentachlorophenate : Canal : 	 .54 :	 .62 :	 .56 : 10 	  c 	 .6

and borax; chemical	 : La.	 :	 .54 :	 .62 :	 .58 •	 9 	 x 	 	 11.1 	
2 105.0 : 10 	 i 100.0 : 12

	88.9 : 	 9	 : 100.0 : 11.4
ratio, 1:0.76	 , Fla .	 :	 . 53 :	 . 82 :	 .37 :	 8 	  100.0 :	 6	 : 100.0 1 17.9

, Mies. :	 .54 :	 .6]. :	 .58 : la 	 20.0 : _a	 t _111,0 	
Tobal

	

: 37 :	
• 12Z2 ' 12,2 	

	

:	 18.9 1	 5.4 :	 !	 75.7 : 10	 :	 61.1 r
•

	Sodium pentachlorophenate : Canal :	 .71 :	 .80 :	 .75 • 10 	 : 100.0 : 10	 : 100.0 : 12.2
and borax; chemical	 : La.	 :	 .71 :	 .81 :	 .75 . 10 	  r	 •	 10.0 •	

	

' 1g,",':g : 1g	 : 1L	 :.: g	 IN
ratio, 1:2	 • Fla	 72 •	 a2 •	 76 • 10 •	 ' ..	 •	 ...	 •'	 .....	 : ..
	60.0 	

: Mien. 	 71 '	 80 '	 75 ' 10 ' ....	 -	 -	 .. '	 12,,,2 	
	 M0.0 ' ...i., 90.0

	

7	 10	 , 	 2.5	 :	I Total	 .0: 7E :	 .
•.	 .	 :	 .	 .

	

:	 n7.5 :	 36

	

Sodium pentachlorophenate: Canal :	 .78 :	 .68 :	 .83 • 10 	 	  50.0 	 0

and borax; chemical	 : La.	 :	 .77 :	 .88 :	 .83 : ID 	 I 	 30.0 	

7	 50.0 : ID	 : 100.0 : 13.
0

ratio, 1:1.52	 2 Fla .	 :	 . 79 :	 . 86 •	 82 •	 9 	 	

70.0 : 10	 : 100.0 : 10.

	

100.0 2	 9	 : 100.0 : 16.7

79 •	 87 •	 83 - 'a - .... • ....... ! .... •	 .5A,2 	  _MA :	 5	 •	 50.0 	Miss.	 .

	

Total : 59 :	 :	 12.P !	 20.5 : 	 : 

•.	 •	 :	 :	 2	 •

	

.	 .

	

66.7	 14	 :	 87.2

	Sodium pentachlorophenate: Canal :	 .91 : 1.C6 :	 .98 - 19 	
cad borax; chemical	 : La.	 :	 .90 7 1.07 1	 4 96 • 10	 •	 10.0 	  

100.0 : 10	 : 100.0 : 11.5

ratio, 1:3	 : Fla.	 :	 .92 : 1.05 :	 ,98 - 10 	 	

90.0 : 11.7	 : 100.0 2	 9.0

	

102.0 : 10	 : 100.0 1 13.2

: mins. :	 .92 : 1.06 :	 +98 • 1° 	 / 	 , 19,2 : ....2	 90.0 	

	

: Total : Tel 2	 11 : 1$1. 1	 90-5 , 39 	 97.5 :

• :	 .

	

..
	 .	 :

	Sodium pentachlorophenate: Canal : 1.00 ; 1.19 : 1.99 • 10 	 I 	
7

and borax; chemical	 , : La.	 : 1.01 : 1.16 1 1.09 • 10 	  : 	 •	 20,0 • 	
100.0 : 10	 : 100.0 : 12.

	

80.0 : 10	 : 100.0 :	 9.9

ratio, 1:2.27	 : Fla.	 : 1.01 ; 1.18 : 1.09 : 10 	  100.0 : 10	 : 100.0	 15.6
: M1no. : 1.01 : T.18 : 1.o9 . io 	 •	 241.2 : 	  AlW1 •	 a	 •	 80.0 '	
:	 .	 : Tote1 : 4-6 :	 :	 5.0 s	 5.0	 :

	

t	 90.0 3 35 	 95.0 :

	

radium penLach1orophanate: Cahn]. : 1.17 : 1.57 : 1:25 • 10	 .	 •	 10.0 '	 	 '70.0 : ID	 : 100001 00 : .f..68

and torax; =nod cai	 : Ln.	 : 1.17 2 1.52 : 1.25	
Ir

	

: 10 	 	 ig

rationon 1:1.5:3	
:

Fin.	 : 1.17. : 1.52 - 1 25 - 10	 .	 20.0 •	 10.0 	 	 lTlfg	 60.0'2

_Z2=	 .	 •	 (32.212 	

	

Minn. : 3.17 1 1.55 : 1.25 - 1.11 	 •	 j2.2 •	 10-0 	 	 R	 -3	 -

	

70.0 2 31	 :	 77'5

	

.	
: Total 2 TCE1 :	 -	 :	 22.5 1	 "7.3 : 

9ept, so, 1761
	 (2...hurt 1 of 5)	
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about 21 years el' service .	 p se• d in Lest,	 L itt • ta	 I lido 222Ian±, eana I	 1,7 717 ru:k r3 r  liogalu2s5

Marsh PA 1; Jacksesv 	 !LLa  „114are I, 11111; and IlaPr arm ':2,perSi glen tat Cereal, 	 r, Mies	 I
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Numbcr!	 -	 r,m011 Inn or ouh... Fat: Fn 1q1.1-1
:Ixrallun:	

: Average

.	 .	 111,!ol•rveL17.71.4-

1	 1	 : Fln-L22.: Greer:FLFrolc.., gbh but olloci 	 rash-,: Total rwiqu.0	 .	 l'f'Nhbtroppi L.y.-
• : Mini- : MLIA1- :A,wrog,:	 :	 :	 !	 •

mom	 :	 111110	 :	 :	 :	 111 ••Viy	 : ':',A1711 1.4 10,-,:ay and:	 LOH Loy	 :T4 gm I lo .a 2	 Ur:nay	 ;	 .
•.	 .	 .	 : ,i.:71.m4 17.	 4 04 • 171,1 I.,,	 :	 riirkr.!I	 •

• :	 .•	 .	
•

.•	 •
• =	 •	 .	

:Vumr1 ..m.:
:corm31,a :

:	 .	 :	 :	 •	 :	 2	

• aLtank	 2

. 	 . 	 ---	 •	 :	 .	 :.-•-...

•

•.	 :Lb. per:Lb. per:Lb. per:	 : 1-7,414[701•Lt 1 14”,:r:111, ::, .S.$41...int. • Pe. ., nt . ;'e.•2 .L.nt . , crtatt . ,.7, nt .Number 2 ik:ro a71 1, ;	 Lir.,

•.	 :cu. ft.:cu. ft.	 • .	 •.• • 

t.g

:	 •.	 1	 .

66.? •

r	 40.0 -	 10.0

: La.	 : 14.2 t 16.3 : 154 : 10 ;	 100.0 •

" : 77-	 :	 2.5	 15.5:7 : 7.5.7!Tort, : 1-43
: 	 :

: Canal : 18.6 : 21.'5 : 20.1 : 10 :	 : 100.0 -

: La.	 : 101.2 , 21.7 1 20.1 :	 9	 tw.o.	 .:

: Fla.	 : 18.2 : 21.7 : 20.1 :	 9	 22.2	 77.5	 1

: Miss. : 18.2 : 21.9 : 20.0 : 10	 3.11.J1	 _IRA
Total : TO 	 13.2 1	 .• 86.8	 !	 :

:	 •.	
.	 :

3 percent pentachloro- 4.2 : 5.8 : 4.9 : 10 	 •	 20.0	 80.0 : 10	 : 100.0 : 12.6
: Canal :

phenol . 2 percent	 : La.	 : 4.4 : 5.8 : 4.9 : 1010	 : 100.0 : 14.2

chloro-2-phenylphenol 	 • Fla.	 : 4.4 : 5.8 : 4.9 :	 9	 •	 22.2 '	 7	 77.8
Ivi, ..08 :

in fuel oilLi-	 : Miss. : 4.2 : 5.8 : 4.9 • 10	 -	 40.0 '	 _	 60.0	 6	 60.0

.	 : Total : 3	 :	 •• •• : 7975 	 n	 : 84.6

:	 .	 .
:	 15.4	 :	 5.1	 :

: Canal : 9.1 : 10.9 : 10.0 : 10 	 •	 •	 50.0 •	 •	 50.0 : 10	 : 100.0 ; 13.7

: La.	 : 9.1 : 10.9 : 10.0 :	 7	 • 100.0

	

. 2 	 25.0:Fla.	 : 8.9 : 11.0 : 10.0 :	 8	 •	 75.0	 1	 0.c,

	

:	 '
: Miss. : 8.9 : 11.0 : 10.0 : 10 • 	 •	 qQ. q 	 10.0

	

10.0	 1
, -A-7, : 15.5:	 1 Total : 37 •	 :	 :	 21.6 • 13	 ;	 35.1 •

80
Canal : 14.2 : 16.3 :13.4 1 10	 I	 •	 10.0	 .0 :	 9

• 100.0	
10.0 	 :	 90.0 : 212

: La.	 : 13.8 : 16.3 : 15.3 : 14 • • 100.0	
•

: Fla.	 : 13.8 : 16.3	 : 15.9 :	 9 •
: Miss.	 : 14.4	 : 16.1	 : 15.3	 :	 10	 : ...... ...:1	 90 .0

.	 : TmAal : 59 :	 :	
10.11 :
	 :	 74:3 :	 77; .	 20.5 : 7	 :	 25.1 :

Coal-tar creosote, 	 : Canal : 5.5 • 6.7 : 4.7 : LO -	 •	 1012 :	 91.0 .
	 •	 9	 :	 90.0 	 212

grade 1	 : La.	 : 3.5 : 6.7 : 4.7 •	 9 •	 37.8	 22.2 - 2	 22.2

•31.3

	

=.,....	 1	 :: Fla.	 : 3.3	 : 6.5	 : 4.7	 :	 9	 : ...

	

.	
33,6	 1!	 766.

: Miss. : 3.5 : 6.5 : 4.6 . 19	 • 12,i ,	 MA	 40.0	 4	 40.0

.	 : Total : P :	 i	 2.6 :	 :	 42.1 :	 77-6 :	 23.7 : TT	 :	 55,3 •

:	 :	 •

: Canal : 8.4 : 11.6 : 10.0 • 10	 •	 60.0 •	 s	 20.0	 10.0 .	 10.0 :	 2	 : 22D

: La.	 : 8.6 : 11.2 : 10.0	

•

10	 90.0	
:	 20.0

	

10.0 -	 1	 1	 10.0

: Fla.	 : 8.6 : 11.4 : 10.0 • 10	 90-0	 10.0 10.11
: Mies. : 8.4 : 11.4 : 10.0 • 10	 90.9	 • _.22.2	

•	 i	 1	 10.

• : Total : .4.5 :	 z	 21.5 :	 t	 62.5	 :	 75=6 :	 :	 5.n •	 :	 10.• 	 :

: Canal : 13.5 : 15.4 • 14.4 : 10 1	 10.0 	 90.0 .	 -	 •	 •	 •

30.0: La.	 : 15.5 : 15.9 : 14.5 : 10 7	 00.0 ;	 30.0
Fla.	 : 13.5 : 15.9 : 14.5 :	 9 :	 22.2	 :	 55.6	 22.2	 i	

_

: Miss. : 13.3 : 16.1 : 14.5 : 10 :	 10.0 	 90.0
:	 AL	 .S 1 .	 : Total : 7 :	 20.5	 :	 •

.	 :	
66.7	 .

	

:	 :	 •

Fuel oil4-	 : Canal : 8.2 : 11.9 : 9.9 • 10 	 60.0 :	 40.0 : 10	 1 100.0 :	 5,9

: La.	 : 8.4 : 11.7 : 9.8 • 10	 40.0

: Fla.	 : 8.2 : 11.7 : 9.8 '	 8 "..	 12.5	 rf.3 : 1;	 : 1.gC01.:03 : 	 91:1;

: Miss.	 : 8.2 : 11.7 : 9.8 • 10	 t	 20.4	 10.0	 l

	

70.0 : JO	 : iflg:	 ;	 6.5

	

: Total : TE1 :	
:: TITX : TiET ! 63., : 7

:	 :	 :	 .	 •
: Canal : 18.2 •: 21.0 : 19.4	 • 10 .	 50.0 :	 '10.0 : la	 !

	

411.0•	 9	 L	

..	 :	 7.8

: La.	 : 18.2	 : 21.4	 : 19.4	 • 10	 10.0	 .	 50.0 •

	

:	 •	 1
: Fla.	 : 18.2	 : 21.4	 : 19.4	 •	 9	 10,..D

1
: Miss. : 18.0 : 21.9 : 19.4 • 10	 ._1(1.0 :	 10.0 :	 6c, .0 t E	 : 1x_(11x_(1:	 ,2;. 41

• Total : 59 4

	

2.6 •	 MI: 1	 io.	 :	 m1,5 , 38
:	

97.4 :

•.	 •
5 perce•t pentachlopo-	 : Canal :	 .5 : 1.4 :	 .8 - 10	 •0.0 ,	 10.0 : /0	 : 100.0 :	 2.7

phenol in fuel of L4 and : La. 	 •5 : 1.2 :	 .8 • 10	 50.0

	

z	 )2 5	 N.° '7 1;	 ; 10
0(	

:	
4.2

naphtha;
5.0

 dip	 : Fla.	 :	 .5	 :	 1.2	 :	 .8	 •	 8

: 81.00.	 .5	 :	 1.2	 :	 .8	 • 10	 10.0	 :	 20.0	 !	 (0.0	 :	 10	 : 100.0	 :	 5.2
.

	

2	 .	
.

	

2 , TA	 : 100.0 

	

: Total : 98 !	 .
-	

;	 15.	 :	 -2779

•••
tal	

:	 ..	 :	 1	 • 	 :	 I

(:Sheet 2 of 3)
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Table	 -.fond Ulan or urn:thorn pine sicken (2 n h in.  nominal x IA In.) tn hated wttJ, allorlmo.ed phenols and coal-car a• •ow:Pia :after 

about 21 yearn of eUenii,. qinknu lannoli In teat at Remo Colored,. lulaisi, Cana] tone, :,,brunry 1941; ho7Ltwel, In., 

Jacksonville, Yin., March 1961; am] Morrison OxpLrimontal Parent, Saue1er, }Use., February PA]  Nrmt:nupd)

5 percent pentachloro-	 : Canal	 :	 .7	 :	 1.2	 :	 .9	 •	 10	 •	 •	 100.0	 •	 10	 :	 100.0	 :	 3.3
phenol in soybean oil4 6,

	 :	 .5	 :	 1.2	 :	 .9	 •	 10	 50.0	 •	 50.0	 :	 10	 :	 100.0	 :	 4.0
naphtha, and fuel oil__ , ...: Fla.	 :	 .5	 :	 1.6	 :	 .9	 •	 7	 •	 14.3	 :	 85.7	 :	 7	 :	 100.0	 :	 5.4

1-Based upon weight of dry chemical for sodium pentachlorophenate alone or mixed with other:chemicals and on weight of solution for other treatments. Values for
-2 stakes originally installed.
Ten 	were originally installed in teat. This number has since been reduced either because of failure to locate the stakes at the time of the inspection or

because of damage by fire.

l'inal inspection at Canal Zone January 1956. Date reported for Jacksonville and Bogalusa are for last inspection in 1960.

4Purchased and reported earlier an No. 2 fuel oil but has eine," been found to have a distillation range lower than that for typical No. 2 fuel oils.

2Estimate based upon percentage stake° remaining after final inspection.
6-Solvent contained 1 part soybean oil and 9 parts each of fuel oil and naphtha by volume.

-Specimens contained some h:artwood.

1-Based upon weight of dry chemical for sodium pentachlorophenate alone or mixed with other:chemicals and on weight of solution for other treatments. Values for
-2 stakes originally installed.
Ten 	were originally installed in teat. This number has since been reduced either because of failure to locate the stakes at the time of the inspection or

because of damage by fire.

l'inal inspection at Canal Zone January 1956. Date reported for Jacksonville and Bogalusa are for last inspection in 1960.

4Purchased and reported earlier an No. 2 fuel oil but has eine," been found to have a distillation range lower than that for typical No. 2 fuel oils.

2Estimate based upon percentage stake° remaining after final inspection.
6-Solvent contained 1 part soybean oil and 9 parts each of fuel oil and naphtha by volume.

-Specimens contained some h:artwood.
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 : IQ	 • IQQ..0 : 12.9
: Total : 39

•.	 •.	 •

3-minute dip	 : Miss. :	 .7 : 1.2 :	 .9 • 10	 •	 60.0 :	 40.0 : 10	 : 100.0 :	 4.9
.	 : Total : 37 •	 :	 :	 13.5 : -77 : 775 : 37	 : 100.0 :

:	 •.	 :	 .	 .	 :	 :
18-hour soaking	 : Canal : 2.3 : 3.7 : 2.8 • 10	 •	 100.0 : 10	 : 100.0 : 10.4

: La.	 : 2.1 : 3.9 : 2.8 • 10	 30.0	 70.0 : 10	 : 100.0 :	 7.6
: Fla.	 : 2.3 : 3.2 : 2.7 • 10	 • 100.0 : 10	 : 100.0 : 12.2
: Miss. : 2.3 : 3.5 : 2. 8 ' 22	 10.0

Total : 40 	 :	 :	 2.5	 :	 7.5	 :	
90.0 •	 9	 •	 90.0 •
90.0 : 75V	 : 7773 :

:	 ,	 .	 -	 .	 •.	 '.	 .	 .	 .

18-hour soaking2	: Canal : 1.1 : 3.0 : 2.3 • 10	 •	 • 	 30.0 :	 70.0 : 10	 : 100.0 :	 7.0
: Ia.	 : 1.8 : 2.6 : 2.3 • 10	 20.0 •	 80.0 : 10	 : 100.0 :	 6.3
: Fla.	 : 1.8 : 2.8 : 2.3 •	 8	 12.5 •	 87.5 :	 8	 : 100.0 :	 9.8
: Miss. : 1.1 : 2.8 : 2.2 • 10	 10.0 :	 10.0 :	 80.0 : 10	 : 100.0 : 11.9

: Total : 7 :.	 .	 :	 10.5 :	 10.5 :	 79.0 : 38	 : 100.0 :
:	 •

3 percent pentachloro- 	 : Canal :	 .9 : 1.6 : 1.2 • 10•	 • 10	 : 100.0 :	 2.3
phenol + 2 percent	 : La.	 .	 .9 : 1.6 : 1.2 • 10	 40.0	

100.0
60.0 : 10	 : 100.0 :	 4.1

chloro-2-phenylpheno in: Fla. 	 :	 .7 : 1.6 : 1.2 • 10	 10.0 :	 10.0 :	 80.0 : 10	 : 100.0 :	 5.0
naphtha and fuel oil_;	 : Mies. ;	 .5 : 1.8 : 1.2 • 10	 20.0 :	 20.0 :	 60.0 : 10	 : 100.0 :	 5.3
3-minute dip	 .	 .	 : Total : 46 :	 •.	 •• i	 17.5	 :	 32.5 :	 50.0 :(T)	 : 100.0

•.	 •
:	 •.	 :	 •.	 :	 :	 :	 :	 •.	 •.	 .

18-hour soaking	 : Canal : 2.5 : 4.0 : 3.1 • 10	 •	 •	 •	 10.0 :	 90.0 : 10	 : 100.0 :	 9.0

: La.	 : 2.5 : 4.0 : 3.1 • 10	 10.0	 90.0 : 10	 : 100.0 :	 7.2
: Fla.	 : 2.3 : 3.9 : 3.1 •	 8	 12.5	 87.5 •	 8	 : 100.0 : 10.8
: Mies.	 : 2.6 : 4.4 : 3.1 • 10 100.0 : 10	 : 100.0 : 13.8
.	 .	 : Total : 7 :	 :	 •.	 5.3 : -yr :	 92.1 : 7
•.	 •

3 percent pentachloro-	 : Canal	 5 •	 9 •	 8 • 10	 ,	 :	 90.0 :	 10.0 : 10	 : 11:::: : 1.6
phenol + 2 percent	 : La.	 :	 .5 :	 .9 :	 .7 • 10	 30.0	 70.0 : 10	 : 100.0 :	 3.9
chloro-2-phenylphenol in: Fla. 	 5	 .5 :	 .9 :	 .8 • 10	 20.0 :	 10.0 :	 70.0 : 10	 : 100.0 :	 2.8

solvent of 80 percent 	 : Mien. 1	 5	 9	 8	 10	 ....0:(: :	 MS) :	 21:) : 10	 : 100.0 :	 3.6

mineral spirits and 20 : 	 :	 : Total : VU : 	
:	 32.5 :	 50.0	 7	 : 100.0 a

percent moisture re-	 :	 .	 .	
.	

!	 :	 .	 .
pellept; 3-minute dip: 	 •	 1 .	

•:	 .	 .

:	 :	 •.	 :	 :	 •

•18-hour soaking	 : Canal 	 2./ : 5.8 : 5.4 : 10	 90.0 :	 10.0 s 10	 1 100.0 :	 4.8

: La.	 : 2.3 r 4.6 : 3.6 : 10	 100.0 : 10	 : 100.0 1	 9.2

: Fin.	 : 2.3 i 4.9 : 3. 4 t 10	 :	 20.0
	

80.0 : 10	 : 100.0 i	 9.6

: Mies. : 2.3 ; 5.1 I 3. .4 1 10	 20.0
	

10.0	 70.0	 10	 : 100.0	 12.7
Total : 7) :	 :	 •.	 .	 :	 25..0 :	 65.0 : 7	 : 100.0 r

Untreated controls	 1 Canal .	 10 	 •
La.	 •	 10 1	

100.0	 10	 1 100.0 :	 1.2
50.0 ;	 20.0 :	 30.0 : 10	 : 100.0 :	 2.2

: Flu.	 •	 10	 10.0 :	 20.0 :	 70.0 : 10	 : 100.0 :	 1.8
10: Mi., •	 40.0 :	 30.0 :	 21.12 : 10	 : 100.0 :	 2.3

.	 : Total:	 (71	 : :	 25.0 :	 42.5 :	 32.5	 7)	 : 100.0 :



xi-

co
0

•
to a)4-1H

•	 •	 ..	 • •	 •	 .•	 .•	 •

4-,
rd 0

112 4) Lrl 0	 0	 0 0	 0

.0 F-1 '0	 0	 0 0	 0
El
a)

4)
a,

H	 04 0	 01
H

I•4

5-n

0

0 T.

0.)
0 CF,

4) 4) +7-4-, 	 C.,	 • rf 0 LI \ 0 0 0
.1-1	 0430

rd 5 0
0.I 0 d 0

( H H CV VD

00
H

*1-1
4)4))
0 0
cu L-s
P ',-1

0

a)	 4-,
.00 14

4 0

hI

t.0
ON

	

0)	 HI	 H
H I

4)
......„	 0 X 0 X 0 X	 0 54	 0>4	 41)4	 41)4H SC X 0.1 n --•	 n-•- 	 ••	 .... 	 ........	 ........	 ........

CO	
_	 0) •	 g C°r4	

c'24	 •N '3'21	 .g c:21H	 °
01--, —	 ..—,	 —...—.	 -.	 ------,	 .-----.

	

8 H H N ,---1 –I- H -.I- H --I- H -1- H-.4 H	 .H --I- H
N88.--11---1808080>40	 >40	 8 0	 -4 0 --..,..	 I
H H H CV 0.1 C') I	 03	 N	 N	 CV

	

a)	 a)	 a)

	

•• ›, 0	 0	 0

	

4104) 0	 0	 0
4-'	 0 0) A 0

	

0 -I-, H	 H	 H

	

10 00 0	 4.10	 4.10

	

0 0 4-,	04) 04'
0 0	 a)	 4)
14140 0 00 0 0

	

0 0 ..-1	 ;... ,-.1	 14-4

	

P.	 4)	 a)
I-1	 P	 p, 4-,	 p, 4.

(13	 10 If • 0	 .0	 A
0	 4-, N /40	 CU 00 0(10

('I
	 • ,4	 • 4-4	 •-I

	

H H 0	 If \ 0 0141)H	 63 H	 0J C' en0	 0

Report No. 1761

A riq ,	 a,

.. •• ••	 .
CU
ii	

-P
0	 0

--I	 a)

E'14)
0
1.,0

P-4
••	 • ••	 •

4-,
0
as 0 0 	 0
0
F-1 .41 0	 0

N"1	 H
a)

11.1

4,0 in 0	 0	 0	 0	 0
0
0

.	 .
('JO	 0	 0	 0	 0

1-1a)
a,

H 441	 CO	 CC)	 ,C,	 C,1

•	 •	 ••	 •• ••	 ••	 ••	 ••	 • •	 ••

4-,
0
a) 0	 0 0	 0
$, o	 0 c)	 o
a)
a,

,-4	 r-I -3	 ‘0

.

a-,
0
a)
0
140
a,

ID

0

CO0000 0
H	 HI	 HI

o
00'1

0	 0 0
0	 0
H	 In	 cv

0 0

;tr)	 ;

0

• • -	 .• .• .. • • • •
(13

a) 1

C
-P

dr 0 -.4
4-I

S-4	 •
00 0 01 CO CO 01

•	 • • •
• C.-- CO C-- 0'1

I-1	 0

JI

a)

–1

41 –I

cx

.11

LO

o
0

3-1
0 01

11)

4,
al 0

0
4.1 rt.

CU" rg
4, 4-,
0 0

0

F4	 F..
e.

7.4 Sco
4./

8 •••

LA	 F.,
.0 CC

.d5
lxi

4)4)
4-7

-.-,
-P

ii
•7

9-1

-0 4)

1)
10 0

p

ci-4
4-4 .k•ti

0 rn
tr1
I)

0.1

0 7
0
p

0 I

cx0
n

(I I

...rd r,r4
0

4)

E-•



O

O

'8

0

fi
ai

as

(.7

01

Report No. 1761

15.) g	 'cr7
4-.

44-7ci -.1t91)4
4.4

re)

4-1

1.11

4-,
si

ii
O

,

-P
ctS4.)4,
61

•... 44

Oa 4.1

-I	 r I

••

0o

CD

0,1 t:

(.3Hi Hi

0 0

0

4
0

C2

0
0r-1

O
O

O

a)

u

0-4

Ch

O
O

I.	 I

4.

o q

Q

.4)	 n

O

0

o

44,1

1c

I,

O

0

4.14.4
1. 1)Gri

CD 0

C)-0
0 CJ

I	 1 - 4

0 0
n-1 ri

CD

CD

CH r.r.i
If.'	 \

0 (

0CD
CD 0
•--1	 r--I

0 0
r--1

0

0
•,0

O
0

0
.

0
tx,

pp

0
•

0
01

04

0
0
C)

0)

CD

0

H

ri

00

0

•--1

.--1

.1) 5-1)
.1_1

O 0
CD 0
0 0

,--1

0 0HI

O

0

0
O
ICY

Z
al.
0
1.4
a).
ri.

O
O0

0	 0

00 	0\

o	 0

0	 00
41 \

o 0 0	 0

00	 0\	 Lr,

0 CD

0 0
CU 0

0

CD
0

0 0
0 0

0
O
0

. .	 •

q)
E

O
CD

1,1

O
O Os.c

p_.

4. O 0
0
a). 0 O0
54,

O

0
4a.

Fi 0 0 0 0	 00	 00

0
-3

O
ul

O
Lb

O	 0 cD	 CD CD
O	 C.1 Ol	 1'1 CFI

0-

4-5 0 0
a) 0 04)
44

Cs/	 •••

0,-4 CD	 0 C)	 CD CD	 cD CDr4	 „A ,4	 ,A ,A	 ,A H CD 0	 CD 0„A „4	 H
CD CD	 HCD	 c) CD	 0 0cD OCD CD
,A ,A	 ,A	 ,4 rA	 ,4 H	 ,A ,A	 H H CD„A CD

H

\O in	 0 ON	 0\ t-	 reac0 N tc•4	 -1- 0 4C-40	 N CO	 K I`C \	 01 \ID	 40 \ID	 4,0 c0

04O\	 00\ 00	 0 0
H

0	 00\	 0 0	 0\ 0\
H	 HI	 HI Hi

U

CO	 •	 CD	 •	 10	 •	 DI	 •
03	 CO	 CD	 03	 CD	 CO	 CO	 CO

..--1	 4-1	 4-
cn	 Cr)	 CD	 CO

CO	 •	 CO	 •	 (1)	 •	 CO	 •	 OD	 •	 0	 •
CI)	 CO	 VI	 CO	 CD	 CO	 CD	 CO	 CO	 CO	 CO	 m

.H	 •H 4-1
3

CD	 •
01	 CO

Z
X3	 Z	 Z	 Z

la
4-3

Z	 XI 3 z3	 X.	 Z 3	 X3	 Z

m
 4-3 a)

5.1 a)n	

02	 a

rd" 5:9	 444j•	 FO

0 a)
CD

..°0	
CO	 CO

0)	 PAW	 •F1H	
a.)

4,

Pq 	 IL.	 PA PA
f•q•	 ••	 ••	 ••	

Pi
••	 ••	 ••	 ••	 ••	 •• •	 •

0
4-1

•	 •	
CD g	 4,	 4.

0	 0
O

C.1	
HI
tA	 4,	

0
a) g	

0a)
Hp	 0	 0

0	 0
..-1	 0	 0
-I.	4-3	 4.	 a)	 F.,
4	 0	

0	 0	 0
H	 11)	 1-)	 431

1..1	 .
;-.	 Sre
0	 0
0,	 1,1

al	 F,	 F.A	 2	
0	

a)	 a)0	 4-4	 0
IR	 -S-1	 ...	 P.	 P4

01
of
.0

0	 0	 40
	 0

a)	 4.,	 .	 44,	 0
CD	 0	 01

N	 P.	 P.	 Cu
-1-4	 co	 co	

H	 0•	_-
----	 ...-..	 0 H	 H

ala)	 •-• 0	 4.
.0	 -p	 -p	 0-P	 •1.
4 	 0	 0	 4. a)
.1::	 64--	 0,	 E1	

U)
	 i_i

C.,	 0 -I	 0 HI	 0	 P.
Id	 1.-1	 ai	 F I	 al 0 	 0	 0
0	 0	 -43	111	 4)	 ;.,	 0	 1),	

1)

P.	 0	 P,	 a)	 a)	 .,--,	 h
0	 Fl	 El	 PI r1	 1f\ 44

05
If 1	 2.

CI	 CDL.-4-,	 ......-..
.- 4	 ,--1

0 d	 -P AI
0 P	 0 4,
11.1	 111	 47	 I)
0 0	 0 N
4,	 Srl

F'''.a 
q
	 R '

-I	 -r1
0	 41	 Ifl 41

0
I)	 4:14	 a	 a011	 r-I)	 .4-\	 0444....--fa	 0.1 --	 0.1 	 P.4
.v.,	 ..._„. H	 ..__. ,-1	 1-1	 0 HI	 0,-I	 0 H

al	 441	 •	 cd	 -L-	 d	 -----	 CC/
.4	 -1-3. 4.	 p 4,	 0 4,	 4.	 4-3
-1-.,	 0	 411	 0	 0	 4-'	 0	 4-'	 74

0	 0 0n-gl	 SD	 El	 6)	 0
01	 (.4	

01	

ya	 al	 C3)
CI	 1, 0 	 .-1	 0	 1-1

(4
'el	

u1 111	 (1.;	
4.-II.	

4-1	 0	 14	 0
0	 t	 4- ' 	ii	 1	 111	 01	 nD	 0 1P.	 1 7 .	 0)	 ,

FL n 	 PI	 VI	 P.	 ia, ,...,	 ,	 P.	 01	 01

1	

.	 P
4)	 V \	 l	 let, 0	 c,	 o	 o
0,	 • u • 0	 f.1	 ,, .	 0 0	 II.0

N
N

na

0	 1----	 t--
,-1	 H	 rl	 H	 01 If)	 1--

111	 ,--	 1"-

0	 HI	 .-1	 ,-i	 ,,,,1	 L.,	 ,--

ta 4 4

"1

0
e•-.1

g ral
03 17,,

o I-3.
11

I?,
a) X)

LT.

▪ m

g

1.4

A 2
.11
.0 0
Lp,

O 00 4.
14/
a) a0.
O 0

U 14
4-5

• CJ 4-4
a. 44
4.
g
4, 4.

at
• -0

4•4
H

t"- IE°

LA
,rri
.P

0 0
•

45 0;

1.4 Eli

0.1

•H
41

4. 4.O 0

+'T)
01 -I,

.0 0
• 44
O
U1 4.

CID
44-1

8 IS

4-1
r•-1	 F-1
g• tn
O

C
-a)

,c)

a)•	 4.
40 0 034-1

-p

a)	 1
1.0 0 0	 -A
O 0 0 41-4

P	 0 0.
O 0 4.	 HF

0
.▪ 	 U)

O

a)
-P .441-.-10

0 45
0 -P
E-4 0

•



g▪

Sr

C.\	 (r).
.

.•

0 0

H

0 0rn r

r-4

o
10

•

O

rl
O

to
1-!

O

9

p4

O

.e

ri."

8

03

O

O
-2

q01
44

E :0

Fr m

E9 ti
CL

V

dia to

re

i;11
3

V.°-=

t-4H>to

ga wm E4
wtl 440 1-1

N
0‘

0	 J
0O	 0

0	 0

0.

VD	 0N	 N

I`
soCV

o
00	 014

In	 Cft

42,0
Mm

.H

cn

.1

+J

mn
rnm

1,4M

.	 Wa7on

el

M

g o

N

0
H

0

0

9

.7+,J7

0

o

9
4

ov,

o
0.

0

9

4g

rn

a

H

.
00

pc,

00

000

00,
00,,000,

ooW)

—'.

n.
O'00

01
Pr,

0 0
0 0H

P,1

1`

.•

H
N

0

0

0
M

0
0

o

0

0
0H

o
1,1

N

0

0

--11

00

.0

0
0H

o
1,1

H

';

.•

0

0H

Ct
,-A•

,.-,

-7
1r,H

.000

co

°:

0

H

f
MD

9

rn
rnH

CY

04

Er%

)

()

0

O
0(f,

ill

H

o

1,

°y

••

(SI
OI

"

0.
0

A

CO

O
0

O
0

0
0H

F.	 •

o

N

0
0
H

0erg

O
0

0
0

0
0N

H
H

w ea 0 .0	 0 ,n sp Di En

	

":q 	 .1	 .4	 .4
g

,g

N 1 '4)4

1-4
00

0.1

.100 	 000

..-1040M
m- 01 mm

Vc'j .c.2"33.,,85'22	 10 4469 P.

tj	 .2
5'8 .5 '8

2. 22 " ' 4'1	 'hi EI:Aor,,,

01.

g

A

, 14-n 	 ,
n rr, H CUI, t, 0 0
........0	 0	 0	 ...- ,—.	 L.,..

	

8 g	
s	 s	 s..1.I1	 0`

0 0 0. . g, _1 . . - ,g 1. d 1 "	 g	 ' -' . 1 . 1	 .4. IH A A
14	 g 00

	

rr. ID	 v 

	

H O gN22;311'.,i' 	 g
P .g .071,1,7itr4 q 	M2	 a	 g	 '-' , ;	 . 

	

',	 V-1	 0	 0	 It • 0	 al

lj	 b'	 .1!u	 -.1,	 gV.gLlgil 	 ,L1	 r.	 .1:1
2	 2	 1	 2, L.,.	 2	 2 . 1; 42 2,2' 2 'V.	 A 
2. 4 2,	 "ai . on

.

 44, Liu Erl 2,'4' N. N 	 2, 2, 2•

	

InIr.I[1 ,; 1 1;	 .5	 .1	 -4	 ..-;	 .-n 	 ni	 1

	

E,	 0-,	 ,LN	 41i 

0

O

,$)

A

; '8
t 	 0

•_1 rnM

m

4"

'181'

A	 g

5 -I

Ei
HI

Report ho. 1761

S



0	 0	 0	 0	 0	 0
08	 00	 0	

0	 0
0	 0	 8	 .0
0,	 H	 H	 H	 H	 H

4-)

0
O
00

a)

•

•
..	 ..	 ..	 ..	 ..	 ..	 .
q.1

,.

I.
O
0

..	 ..	 .

/'1

0 O	
00

o

0
k

F.
a.,

10.4
.. ..	 ..	 .

5.Ho

-P
0
.0 00

E.

ro
0	 0

4.
U HI HI
0 130 0

0N	 co

kt
.0

R	 0$4

a)
a) fl

0
r0
a)
l'a

4-'
•,-.
0

0
0
S-.

O

0
F
-P.

aia)

a)

•,.

0
P-,

.	 ..

+5O

..	 ..

0
0 )0
(?) ,2
P

0
c.,

fl I
n...

O
-P.

-Pa)

I	 00
8	 g	 >-.
, Al -p V 'A ti

4.0
0
0

0
a

ro
a)

S. .0	 0	 0 0 .1.)
k 0 P .0 al ,c1
a)	 al

i-01a
.-I

.. •

.. .. .. .. .. .. .. .. -
k
O 4.
ga 44 m	 0	 0	 0	 0	 0	 0	 0	 0
g 0 4,)	 H	 HI	 H	 Hi	 HI	 Hi	 Hi	 HI

. 8	• •	 • •	 • •	 • 	 lb 0. 0. 0.0. wm	 R .  •• .00. 0 . 1	 *.	 •• ••	 •• .0 ••	 00	 •• 00 0.	 ••	 s•	 0. 00 00	 00

H

0	 al	 $..	 01	 _I-	 al	 --I-	 -	 --I	 00.-1	 H	 n	 HI	 _.1-	 te \	 in	 CO	 HI

4-)
•.
0
-4	 0•	 ,--1	 H	 N's	 H	 al

0	 El	 ;'-zi g
.0	 •• •• •• •• •• •• •• •• •• •• •	 - •• •• - - •• •• •

U	 •0
.--1-

Xi
V

9-I	 H	 011	 0 -I. 	ON	 LI \	 n	 t---
O g mm	 9-•	 tr \	 t--	 Irk	 HI

8 wk ON	 .0 0 0

+1
0
a)	 9	 _A-	 F.
-P 04 0	 00	 C-
a)	 0 co F-n 	 ill	 TN

...
F 0 al 0

	

C‘i	
al

7:1	 al	 .0 0

t
o	 0	 '.'i 2 .. .
x1	

.. .. .. .. .. ..

0	 0	 FR 41	
‘..0
'-0 \ 0	

\ .0
\ -0	 0)	 0)	

.---I
reN	

H
trn

O P. co cn
H	 P• 0	 • • 0

c.).	0	 r.'-31 
0	 0	 C.)

O
1.n

0	 0	 0	 g	 0	 0

;-I	 ;4 1:10 HI	 I.. h0	 14	 A	 OHI	 0	 HI	 •s-I	 HI	 HI

0 W 0	 0 0 4. 	0 0 0	 4) 00 0	 0 CC, 0	 C. 00 g	 0

VI H HI	 P..h:I HI	 fa, -X 0	 P. H •.-1	 P. H 4, 	 84 ,9 - - 4	 P.	 •..•IP., 0 0	 P.... 0	 0..... H	 0. 0 o	 04 0 --1

cS 1 -E	 S 8 2 	g 8 mg . SO 1 4)o 1 l El 	g . 11 .:5	 "

04-' to 0	 -1.	 0	 1'	 4-)	 V m0	 4-5 CO 0 	07 71	0 H 	 ca	 a) a)	 0 H	
q 0 0	 t) g 0

O co	 0 - 4-'	 0 •• (1)	 0	 a)	 O	 -p	 0	 -IA _ ,r)

24
' -0 0	 g , 2	 `,12) r">., 8	 g -.2) 0	 g -0 '-4-1]	V P 01	 a.) , .¢.),

O P1-,1	 ',,-3 4 gi	 ',5' ts-,	 `,3 1 ,:.' -ii, 3	 N .N	 6	 . 	 4;6)	 ! ;5
Pi r0 0	 Pi F	 VI 0	 P. rcl 0	 H ai o	 a v

g S. '
nD '.0 0/	 \ .0	 'd	 ,..0	 0	 ‘.0 ,..0 g	 ,-0 ...0	 ...0 cl	 ,.. 00

Oro ;,i1 Oro 9 0. rd •,1 Oro ill 0 ro u "• 	 " 6
g	 H g H HI nj .-I	 r-1 g 5 ON	 LI 1

-•

O 9 0
 

r8• 	0	 g	 0	 9 ,q 	 .._,	 g	 9	 g	 9
•-I0 HI	 HI 0 a)	 •HI o	 -1-1 0 .1-4	 .4 C) 75	 H4 tj HI	 -4 0 • .-I

0 4-) 0)	 -4.=>0 PCY)	 tel .+2'1 712	 'A ' TI "'	 tc1) ;; '	 +!') r c'8

	

r0	 0 0
I013 H 0

H	 a)• 	 4-4	 0	 H	 HI	 +3	 HI !A	 • r•I

-.4 il Iti	 rfl 74 ;:1) 	ICI Il Q-')	 1 01 t	 1J 7c1 2	 A rcl 13	 A 71 11
O 02 (I)	 0 CO 0	 0 co P.,	 0 03 0	 0 0 0	 0 0
0)	 V	 0)	 VI	 CO	

m
V	 LIII	 1.4	 M 	fn ,L3 0	

d

 -F)) )(1) 	- '413 CO	 - - 13) CD.	 .- -FI)) 0-) 	- -rF,' 	. i s., - o	 ,
0) 05 P.1	 a) 0 •	 co )1 ,-4	 0, al Pi	 0 cd	 0	 0
Y> 5-1	 4-1 O's	 I>, 4. H	 P-•	 :,2 rn-n 00.	N

0	 0.,	 0..	 S.

rd 8 0:	 rd g .9	 "c' g .9	 ••0g	
•0:	 •0'

, 1	 "' & 4 	
• -I'

'.0	 ,1)	 S.0	 I'll	 tfn 	 N./	 j

Report No. 1761



114
•• ••	 41. 06 ••	 Oa •0 •• ••

Ho

CD C5	 CD CD 	 <3
Hr-1 H H

• 1.0	 6.

0 0 0

4?)	
•

1-1	 ON
0

6. 46 44 ea 64 •• •11. •• •• t• 4,4 me 66 •• Of ••

4.,
Pi	 o o 9 9 9 0 o 0 0 o 00 00
.	 . 

8 8 8 8 
90
 8 8 8, 8 8 8 8 8 8

,a)	 H H H H H HI H •-I H r1H H H r-I

0

teN

PeN 00

OD CO

Su m
H r1	 ‘.() C1/4/

n te,	 11", 2

0

0

0
•

O

06

•• •

•

• •	 B41 MD •	 ig

CO

.O-1r-1

• •

ON 01

01 01

NO

•
gb
0 0

4 

9-1
•ri

H

60 Os II.	 40 00 Ov ea

ra

401

• 4

•• •• • •	 •• ••	 • •

11	
CO	 0

••	 ••	 ••	 4.	 ••	 ••	 •• ••	 ••	 ••

C5 0	 CD 0
6-4

CD c)	 CD CD 2

40	 46 46 PO	 4

C) 0 0 0 O

0
OD ON rn

4 •	 04 4. CO . 	 .

4-9 09

O

81.1
a

. . . .

• Rept . No. 1761

•	 •

O

O

O

O

•	 •

O

O

0
0

. .	 .

0.0

rt 1-4

•	 •	 • • •	 •	 •

•	 •	 • •• 4 •

OS
7

. • •• • ••	 •

CD CD 0 CD	 CD 0	 CD C5
r4 r4 r4 r4	 r4 r4	 r4 r4

••	 •• Oa	 ••	 ••	 * •	 •	 • •	 • ••	 DI

•• •• •• 1,11 •• •• ••	 •9 •• •• •• ••	 •• •• •• •

CV CV	 C.- 1'7

A lA
••

01 •	 ID •	 02 •	 02 •	 1:0 •	 el •

ta tO	 GO al	 00	 .0.21 Ai	 .5

=	 5  	 31

• •• •• •• •• •• •• •• •• ••	 •• •• ••	 ••

14-3

0.9▪

04

C3 0 0 0 CD CD
r-I	 H	 r4 r4

•• •• ••	 • •• •• •• 01

00 	 rl Hr4	 co
•

nn nn	 cow coop

•k

O

CLI,	 CNI:

	0 	

4,

q
q

mEll

CVL1

CO	 0
0 0
A I,N.

O 0-

	

P.	 ...-.,4. 0
F.
	

A

	

0	 al
rid	 ,0	 9:1	 HA CV

p-I
01	 --	 '.0	 1A



      

tV

rn

as

+3
0)

as

C
H 10
42 •

•

ta)
q •

;ato

4-3 C

%"...
Ill I-I

0 0
.0

33

0 0
L4

M
.12) 0

A
0 4-3

.4 0
1 4.3

10
H"-4.H CO

COco 0.)
4) 5.

H
0 0
0

1-3 

• .
0 9 0 0	 0
0 o 0

N

• •

131.

Oi
0

C)
4-1

0

U)

p
as

4:1
a)
to
C

0
10
0)
ra

3)

C
0

0

'15

00 

.-• 
H

boa.,

k
a)
4•3

0 •:1C
O 0 
•• • • •     

al bill0 00
(Zi 4-1

a) 4-3
A) 0 to
a -1 a

4.,a

ri
ri

44• 10 0
Cs- tO CO Ls.

H

c0
L	 w	 co

•. • • • • • • • • • • • - •

0	 0
0	 0

0 0 0 0	 o	 o	 0 0
0 0 0 0	 0	 0	 0 0
to c0 r) n	 10	 u-)	 (0	 o

-4

to tO to r)	 In

•

0-	 V) C.- E-

oo o	 0

.	 C. ••
C.	 C.	 T.4	 C4	

•

a)	 0	 H	 a)
+3	 4.3	 4-3	 +3 NA
13 4-3 43 +3 tO	 0
al	 co	 Qs	 as •	 rat
a a 8 8d • 	 HI

1.3
a)	 a)	 0	 0 ••	 0r-I	 H	 1-1	 1--4-1 I	 r-1.4 ..4 .. +4 =	 0

4.3	 13	 +3	 +3 4• 	D
0 0 0 ca a,.-I	 .-1	 ..-1	 ,--1 a)	 Itu...
0 0 0 0 S4	 C-Y > > . 0	 Tr

V. V, V. ' 4-1
C-	 Nt• 	 tO	 C- a-i 

• •	 • o	 bd• V d• .4• C	 .4
o	 0

-	 -	 ^	 -.0	 at
Fa	 F.	 Fa	 ta P.0 0 0 a)	 0C C C CNA	 H
a) a) a) 0 c0	 U)

•ci	 .d	 •ti	 •cl •	 .-I
F. Fa F. FN	 o
.00	 03	 a.	 id Nli

.0 4 .0	 V.OD	 LO
`134. `CR V. V. 0
CV CV CV CV .44	 0

CO
0 + + + 0	 +

HC
HI ,-11 HI HI Ill	 r-ik

C C C 4,
.4 .4 H 4-1 4)	 44
co	 co	 co	 al	 o. . . 0 n .
S.	 s.	 s.	 s.0 .	 C.

4.,
0 0 0 0 0 4-2 0

4-1	 4-4	 H	 4-1 C) 0	 4-1.-I	 H	 H	 n-.1 ca El	 HI0 0 0 0 4,	 0
C	 C C C F4 41)	 Ca)	 w	 a)	 4.) 0 H	 0.0 .0 .4 A0..1 .-4 AF
0.	 0.	 Ill	 0, 4. 	 a. a)

.0 0	 4-2

o
V. Vt. V. ta, 4.) rat Vik 1-3

40 0 0 4-I 0 0 al
• 3 44 	• 8

N H HI t-	 N
to to V tO	 te)
..	 .. .. ..	 .. ..

0 0 0 0 0 00F 1-1 NVD +1. 10 C

as
Ai 0
OS
4.. a

0
4-3

0
.P

0
13

0
4.3

0
+3

Of

H CV
En 0 1	 I

H r-4 H H H 0) 01
H 02 C0 d• 1.•1 HI

O
••

N

c	 a3a1	 Cof
C

CO.1
n •
n

L4
n-4	 t)ID
q F.
ac

tO 
CO
 .

.0 0. ao. at	 .0 • -
0.A

.4 •	 0
4-, .4	 C

q N.4
P

co
ri 40 in

.r1
4-t a ►,

qq C 0
.0	 q

..0 a).C m 	 CO
a)	 a) a)
C H.s4

,o cG c.)
4-I	 a

4-, .0N
0

4-1 0 C 0
j" 4-,	 HI 4.3

al CO al
H N H co

CO
N a)	 co
0 54	 11) 5.4
4-i O.	 p,

HI 8
P 0 0 00
t7	 rd

0
0	 40
+3 H LOH LO	 II I H H
VI 17) 01 0)

C
o

o
4-3
(2).

•ti
rl O
0 to
ad as
a)
+3 4)
0 540 0
0 4-3H

+
o

•4:1	 5
CO 0

4.3 



I S
5.1
sJ
4, to
.1.41 t
04 r

4, a)

q cd4.)

1.-1
o to

rt
.0 0P. 44

d

d1

w wCD I,

A, 071 d.40
0 A4

F
Et at
. 

4',

4) -1-
rn 	 Cr,

r-r

4. 0L

0) r]
411

00
c1

X H

m

g

•
--r

H
C-11 co

o3 0

AImAI F-I
4, 93

0.•
.,4*

Ps
H

o 4,
H

at

L. F4
I 0

.
P
0 H

U.
O47

A-4
0 :71

111.-	 41
-I 1E1

R
V 9.

ylC."

ri 1/
77
0)

A, 144
F,

Report No. 1761

a)
an

F ‘1,
I 41a) "1

•re,

2'

tq1
t-t
ri
cot
0

F-1

40F!!

a)

a,

A.

a) 8

8

'0
a3

41
0)

Of
a)	 CO

4 '8

0 4.1
of	 IV

4-t

g 4')+4 0
4.

0 a) 4,a) 4. d

4-7

'30
a) 4,

E1	 of

0

•	 ..

4-3

0441)

9

44

al

4,
a)
0
1.4
P.

+o'0)0

H

a)0
n-n

Fa,

a)

.•

1,3

0
00

0

CO

CD
•0

•

CDrl

00000

1133010

0 0
0 C)0 0

0 0
C)

3.0 0,

0 C.)•	 •
0 04-1

0
0
ri

C) H

.	 I

0 0
0 0C.) 0
H

CD 0
C) CDS---3.0

0

0
K\

C) C)ri rl

00 	
00 	
tiO .44	 	

II al
ICD,

0 0
0 •
0 0
H H

CD 0
000
0- (--)0

0 0

0 0
In t-ro

CD CDrl

HHHHHHHHHHHHHH
0000000000000

ir)
- I	 -0

C.) 0
0 4.)0

C) CD
CD CD

0 0
0 0

CD C)ri H

HHHH

If N.	 I

0 <
0 00 0

CD CD

0 0
0 0

,41

C)rl r4

00000

\ CV
I(\3C)'))

0 0
0 0
0 0

0 C)
CD CD

cD 0
0 0

co
0

C)el el

)1.

0
0
0

0
CD

0
0
H

r04

0
0
r,O.

CD
0
c

0

0
0
0--

CDrl

0
00

5

rry

C)
0
0
4.- I

+0'
rtl

0
0LCD

0
0
\

0
0
0
H

€0
4-1

0
0GO

0
0

9

0

CDCDr4

0
CD

CD
0

•

r4
45

a)

0)
a)

.s4

a)

0• 0

0
144;

0 0 C3 C) C) 0 CD CD CD 0 0 C) 0 CD
4 Of Oo r-I H 0 c0 VD O1\q 0101-10
, 4,) tr.	 No ‘.0 H rte Ifst-I HI CO \C) CU

r.	 rA	 .-I

0	 0
1-1	 ri

•
0.1	 HO
.--I	 t1

I-4 I-I t- H
0 of 0 of

•	 m	 •	 m

r-t	 !.-

a)0
H
H

4,
0

.10
a)

.0
1-1	 o ant	 4ty

OJ
1.4
a)
-P

Cr,
H

A-I	 ....I
P4	 Ai
.ti	 0

ail 4,

ot	 to co 0

of
ca

H
al
4-,

) a4"11	
Wm 	-

1 al	 ec0
ri C44 	OW	 0.1	 r,	 fla

1	 ri
ri m

00
H

H
0

s.a)

-p
m
a.)
4,

A

tin' fi-P.,
4-'4

,	 4-3
0 --- 0)
a, 44	 i
o	 al.-

4
,	 r.-	 P

0 _.	 . P. „
1-1	 CD	 4,	 • t 01

—
1,a)4,
g

0

ri
tts)0.1

4

0 0 11 0	 0 0 1, .I'D	 0,, 03
03

0)

fr
,,. -.9

.
b , a
i-.,	 0	 --
trt	 -4, ---
"	 1ai ift

43 -,4	 04 CV 04 ri H r4	 4 P.I ri ri

,-,
Hirai HI HI

_._	 0T.	 .,..il	 1
4.4 . 4. N	 .0 P M,..,. 9 ;1. 	-,-,	 r,

V,	 -4	 --14 2; 1
0 3-1 — 	 0 14 4D

:-,1	 rh r	 '''	 I

11

:p,	 Fs.
!: 

4,
O
0
o
OC)

-SD
4,
m
0

tH	 o	 II I

r •	 ri1..,	 i-I''D, jr.o	 1-'4.!
1

1a. 4a1 ,7:,01 04 0
1,i:sr' I	 Pi 2. .:I

°..

t 4-'44-

H0 4,

P, Ill	 Cs



qi

4-3 r
wo

F-L r0
-P	 Cd

• 0-1 •
C 0, Ca

as r1
Cn (1)
ri

134 +3

f-1 	334
c.)

C •
• oi

e ca

• F.
• m CO

C CO a)
• grri

o
o

LO
Cd

cq • .1-a

?-g▪

a)▪ Ir.- -.4
LY-4 0)

4J, a) 0
a) 4-1

4-4 .1
a) 0
C G
ra ca 0
0,d-1

O .-1 P4
r-1 a ITS
rt a) X

.Z
• 4-)

ai
C +)

C Cr)
• Qi

4.5

0 4-,• ;4
1.11 0; CI)

,0
B

- 	 a)
F-1

C
o 4-4 Fai
4-) •C
,4 1a Ca

Qs
0

•
C.")

a)
r•1
ea

• •

CD
LI a)
g. •-.1
CD I-I	 ›.4	 V.1 C'l

4 	 --1._• 4-•
C14

Os. rl
••

'O AD CV
0 V \ CV

• •	 •
US q-n

..4.. .. .. .. .. .. .. • .. .. 	 .. .. ..	 .. .. .. ..	 .. ..	 ..
-1J'

1v
a
t

0	
C 00 00	 00 0

0•	 a)	 cu	 • •	 • •	 • •	 •
i	 •-I a) C)	 00	 00	 00 0

	

ti:J. -P	 r-L	 tr1-1.	 U-NCO	 C•--1-	 CC

	

C ri	 a'

	

E	 [ita)

,0
LI	 a)	 0. ....	 O. .. ..	 .. .. a. ..	 .. 00	 ..
c:	 s, 4-,	 r-i
C	 I	 03	 a:
a)	 0 TS	 .0	 Irli-tt	 111 OD	 C-. 	 CO
Pi	 >a	 0.; C	 H

O P ai 0
ta
0	 Id	 .. .... a. .... **	 *a ....	 Iwo o• •o so	 oe ••	 a*

Y, >7

a)

O
-1-'
C o o o o	 o 0 0

ca	 F.	 a)	 • •	 • •	 • •	 •
4-)	 0	 0 0	 0 0	 0 0 0

oli-1	 a)	 al	 1.4	 krINO	 tr N 04	 er1NO	 CN1
O 0	 a)

CI	 4-)	 1:14

C 0-4

0 E	 ....	 .. .. ..	 .. .. .. ..	 ....	 ....-4
a)	 t4

..-I	 El	 a)	 %PD	 ti-N (NI	 Cr1NO CV
rd a0
C	 0
O rl
0	 Z

.. .. .. .. .. .. .. .. .. ..	 .. .. ..	 ... .. .. ..	 .. ..	 ..

0 C)	 CD CD	 C) C) CD
.s-i 0) ri r4	 r4 r-I	 ri r4 ri

4J
z

	

qr. ee e. ee so .. ee • oe ee	 oo oo .0	 ee o. oe os	 ee os	 ore
C	 43	 •
O ,j	 F-A •	 .

..-t	 rs	 al 4J.
4-2	 m	 O.4-1	 I-4 Cs.-	 a) ON	 ri ON	 •

11-1.	 0 H	 ON r-i	 0 N
0, C'	 • •	 • •	 • •	 • •	 •
4-)	 F.	 ,0 0	 C \ NO	 OIND	 C•-% NC	 •
a)	 71	 .-.1 0

Oe 00 00	 00 00 00 Oe	 0. 00	 00

9	 i 0	 C)
..-i	 O r i	 -1-

g 9--....	 I a. :it	 a.

ii "ri'‘l

	

C 
bi)	 O'zi	

71
4-t

	

C ri'	 • - T. Q.	 C)

	

0) Gr.	 m0	 al
• ^	 ...A.	 12 .12} C.a5 ro	 Cq	 0
4-) C	 CC • ••	 ..-1
;-n It ,0	 PA, In ..	 F.
cd 	 .1-5	 0
a . 	 C3 g-i ri	 ,o

	

a) co	 rl 01 0
CO ♦) 4-D	Sa n al	 77

	

ag, ta	 a) 0 0	 CIS .1-3
. 0, 0. 4-) \ .0 ..-1	 g

a)	 CS	 F.	 • - 0
4-D, CA e- n 	 .0 w0	 a) •--1
0 ri	 0, CO 0	 15 0..
H - a)	 o d 00 .p	 cd
3 a.} 4-,	 „ ci-i r. , C	 C., ›:
CCI 4') cd	 0. 74 1 to	 .0

	

cd E	 w	 ..-10 .....

0 ,C 0	
A ' .

• 0.: NO
o pE, F.	 sa 	 a)
.--t In ,,C	 :4-	 4-3	 - 1)

cc)	 r.7J. g...	 xg.
q _g .-1	 0 .-4 cl ,r)	 ca ca
El t:7.71	 e C 0.---	 F. 0,

c
cn

I

•

a)▪ 	 43
,ct g co



S
Table 14.--r nit	 nit n	 ou been L1Lua !Luc	 (I tilt II n A I 4 !H. IHI1111rM3 X 10 in.' ..ruat , :c1 w:ib y urlowl chemicals and r.1

knEitnat,$ 110'14W:et: yellow bireb_aupwcipd :Oakes (0,11 	 x Lr Ft	 ur ter 17 yr•nrs iii ts..rvIce. Stakna 

pinenCL la 1.E .O. r•I•teember L944 at _PL. Heerlen:1 1 ,1xperuns . ate! Lucre I.. : .3aucter, 1,11su. 

Preservative-- T Average :Nuil+er: 	 CaudiUL. of !stakes December 19151	 : Average

:retention: In : 	  : life

:	 or	 : taut : Good . : SerVIPEOIC hut phi:wing :	 Destroyed by--	 rTrial removed :

:preaerva-:	 .
: tivF oe ,	 '.
: dry salt:	 '.	 : Decay :Termdte:Deeay and: Decay :Trirmite.n: Decay
.	 .	 .	 .	 : attack: termite : funFt : 	 :rdngl and:	 •

.	 '.	 • termites:

Lb. per :	 :Egreepat:Vercent:Fneseut: Percent Wercent:Pereent : Percent :Number:E9 .1v41 :	Yr.

: no.	 t. :	 . 
:	 •	 •	 -	 •	 : 	 •	 •	

.
• :

.	 •	 •

	

. 	 . 	
. 	 .

	Amyl phenyl acetate (percentage in:	 •.	 •

:

•
•• '.

Stoddard solvent):	 .	 •.	 •
•

•• •. 	 : ••	 •

	0.37	 .

	

.	 .10	 : 10 	 •	 •	 • 	 100.0	 : 10 1 100.0 :	 6.7

	

.93	 .25	 : 10 	  100.0	 : 10 : 100.0 :	 8.5

	

1.85	 •

	

.	 .50	 : 10 	
.	

40.0 : 60.0	 : 10 1 100.0 : 10.0

	

.	 .	 '

	

,	 .	 :	 .	 .	 •

Capric acid (percentage in	 •.	 '.	 :	 :	 :	 1	 ;

Stoddard solvent):	 :	 •.	 •. 	 •. 	 : 	 : 	 . 4•	 ;

	

0.37	 .	 .10	 : 10 	 •	 '	 •	 10.0 z 30.0 1 60.0	 : 10 : 100.0 :	 5.0

	

.93	 .

	

.	 .25	 : 10 	  10.0 : 20.0 : 70.0	 : 10 : 100.0 :	 5.3

	

1.84	 .50	 : 10 	 • 10.0 : 90.0	 : 10 : 100.0 :	 5.5
_	 .

: 

Diamyl phenol (percentage in 	 '.	 '.	 '.	 '.	 '

Stoddard solvent):	 •. .	 :

	

0.37	 .10	 : 10 •	 •	 10.0 : 90.0	 : 10 : 100-0 :	 5.8

	

.90	 .25	 : 10 	  10.0 : 90.0	 : 10 : 100.0:	 8.4

	

1.76	 :	 .51	 1 10 	 	  10.0 : 90.0	 : 10 : 100,0 : 11.4
.	 •. 	

:

	DDT (Dichloro-diphenyl-trichloro- :	 ..	 ..	 :	 •

	ethane) (percentage in Stoddard :	 '.	 -. .▪ 	 •

solvent):	 -.	 :	 -

	

1.25	 .35	 : 10 	 	 10 : 100.0 :	 7.1

	

2.7	 .74	 1 10 	  11°9'. -

	

10.0	 : 10 : 100.0 1	 9.0

.	 .	 :	 .
Dodecyl amine (percentage in 	 :	 •

Stoddard solvent):	 1	 •.	 : • •

	0.37	 .16	 1 10 	 • 	 20.0 : 80.0	 : 10 : 100.0 :	 5.4

	

.93	 .25	 : 10 	  100.0	 : 10 : 100.0 :	 5.7

	

1.85	 .50	 : 10 	  10.0 : 90.0	 : 10 : 100.0 :	 6.8
.	 .	 ..	 .

Nickel stearate (percentage in 	 1	 :	 •. ••	 :

coal-tar naphtha):	 •.	 :	 •. 	 : .	 '

	0.33	 :	 .10	 t 10 	 • 	 10.0 ' 	 90.0	 : 10 : 100.0 :	 5.6

	

.93	 .27	 : 10 	  30.0 •	  70.0	 : 10 : 100.0 :	 4.9

	

1.8510.0 : 10.0 : 80.0	 : 10 : 100.0 :	 5.5

	

.52	 : 10 	
:	 .	 .

	

Untreated	 • 10 	  40.0 : 60.0	 : 10 : 100.0 :	 2.1

Yellow Birch (Laminated)1

Acetylated
	 10.0 ' 	  : 50.0 	 	 5 	 50.0 	

	

Untreated
	

: 10 •	 • 10,0 : 20.0 : 70.0	 : 10 : 100.0 :	 2.7

Pine Stakes

	

Ammoniacal copper arsenite' 	 -	 •• : 	
.
•

(Chemonite) (percentage- in	 '.

	

-	 •	 •	
. 	

.
2	 .	 .

solution):	 :	 :	 '• ' 	

.

• _

0.612	 : =0.25	 : 10 : 30.0 : 70.0 :
1.29	 : g .53	 : 10 : 100.0 •	
2 57.	 : Z1.00	 : 10 : 100.0 •	
3.21	 : 21.29	 : 10 : 100.0 •	

1A11 stakes except laminated yellow birch were pressure-treated.

Figures based on CuO plus As20 3 and should be increased approximately 12 percent on basis of Cu(OH)2 plus As 203 as required in AWPA

Standard P5-54.

1Prepared from six-ply, parallel-laminated, acetylated 1/16-inch veneer glued with hot-Press phenolic resin. Average acetyl content 19.2

percent based upon ovendry weight of wood. Untreated controls nrenered from untreated veneer.

Note--The stakes remaining in test after the 1952 inspection were reset in the same general area.
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Table 41.--Condition of southern pine stakes (2- by 4-inch nominal by 18 inch) treated with tributyltin
oxide and pentachlorophenol solutions with heavy and light petroleum solvents and with
and without the addition of Dieldrin and Aldrin after 1 year oE service. Stakes placed 

in test at the Harrison Experimental Forest, Saucier, Miss., December 1960 

Preservative	 : Average :Number:Condition of stakes December 1961
:retention: in . 	

: test : Good : Serviceable but showing

• •	 •	 some--

: Decay :Termite:Decay and
attack: termite

: attack

• - 
	  . :	 :	 :

: Lb. per 1	
:Percent:Percemt:Percent: Percent 

: cu. ft. :	 .	 .	 .	 •

Solutions with Stoddard solvent:
Tributyltin oxide, 0.3 percent; and Dieldrin,	 :

0.3 percent	 8.0	 ! 10 : 60.0 : 40.0 • 

Tributyltin oxide, 0.6 percent; and Dieldrin,
0.3 percent	 8.0 

	
10	 60.0 : 40.0 • 	

Tributyltin oxide, 0.3 percent; and Aldrin 0.3 	 :

percent	 8.0	 : 10 : 50.0 : 50.0 • 	

Tributyltin oxide, 0.3 percent 	 8.2	 10 : 50.0 : 50.0 - 	

Tributyltin oxide, 0.6 percent 	 7.9	 : 10 : 60.0	 40.0 • 	

Tributyltin oxide, 0.3 percent; Dieldrin, 0.3
percent,and water repellant, 4.7 percent 	 8.0	 . 10 : 60.0 : 40.0 • 	

•Tributyltin oxide, 0.3 percent; Aldrin, 0.3 	 :

percent, and water repellant, 4.7 percent 	 :	 8.0	 : 10 : 70.0 : 30.0 • 	

Dieldrin, 0.6 percent	 8.0	 : 10 : 40.0 : 50.0 : 	 • 10.0

Pentachlorophenol, 5 percent; pine oil, 5
percent; and water repellant, 4.7 percent 	 8.0	 10 : 100.0 : 	

Pentachlorophenol, 5 percent; pine oil, 5 	 •
percent; Dieldrin, 0.3 percent; and water 	 ••
repellant, 4.7 percent 	 :	 8.0	 : 10 : 100.0 • 	 	 1 

Water repellant, 4.7 percent 	 :	 8.0	 : 10 : 50.0 : 40.0 • 	 ' 10.0

Pentachlorophenol, 5 percent; pine oil, 5 	 :

percent; Dieldrin, 0.3 percent; stabilizer wax,:	 :	 :

2 percent; and water repellant, 4.7 percent	 :	 8.0	 : 10 : 100.0 :. 	  • 	 ' .... 	

Solutions with heavy petroleum solvent (AWPA-P9): : 	 :

Tributyltin oxide, 0.3 percent; and Dieldrin,
0.3 percent	 8.0	 : 10 : 100.0 	

Tributyltin oxide, 0.6 percent; and Dieldrin,
0.3 percent	 8.0	 : 10 : 100.0 	

Tributyltin oxide, 0.3 percent 	 8.0	 10 : 100.0 	  	  • 	

Tributyltin oxide, 0.6 percent	 8.0	 : 10 : 100.0 	

Pentachlorophenol, 5 percent 	 8.0	 : 10	 100.0 	
Pentachlorophenol, 5 percent; and stabilizer wax,:

2 percent	 7.7	 : 10 : 100.0 	  : 	

Petroleum solvent controls 	 8.0	 : 10 : 100.0 	

Untreated controls 	 	  10 : 50.0 : 30.0 : 10.0: 10.0
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7
4	 :	 4.2
4 7.7

•	

4	 2.5	 :
4	 4.8	 :
4	 : 13.4	 :

. '19	 :30
4	 2a8	 :40
	 •no

5	 : 212	 :90
5	 : 220	 :20
5 	 •ne
5 	 -40
5 	 •no

17 	 •50

15	 	 '10
15 	 -no

5	 : 15.0
5	 : 14.4
5	 : 215	 :60

5 	 •no

5 	 • 10

5 	 •no
17	 	 '40

percent failed
percent failed
failures after
percent failed
percent failed
failures after
percent failed
failures after
percent failed
percent failed
failures after

percent failed
failures after
percent failed
failures after
percent failed

17 years

after 23 years
after 23 years

after 20 years

after 20 years

18 years

after 15 years
after 15 years
15 years
after 15 years
after 15 years
15 years
after 21 years
21 years
after 13-1/2 years
after 16 years
16 years

after 15 years
15 years
in 21 years
21 years
after 13-1/2 years

7	 	 '10 percent failed after 20 years

• ne failures after 20 years

60 percent failed after 21 years
'no failures after 21 years

14	 	 •no failures after
2	 :	 4.9
2	 :	 7.2
2	 :	 6.6
2	 : 14.2
2	 	 '80 percent failed
2 	 -80 percent failed

7	 :	 3.7	 •
7	 :	 5.2

7 	 -80 percent failed

7 	 •20 percent failed

12 	 •no failures after

Table 43.- Summary of results obtained with wood preservatives in general use

•'

•
•

•

Preservative Average	 : Test	 : Data from : Average
 

retention
1
-	 : station : table No. : life

:	 Yrs.	 •
•

4	 :	 9.2	 •
4	 : 11.6
14	 : 14.6	 •
4	 :	 15.1	 •
4	 : 15.3	 •
	 • no failures after

15 	 -80 percent failed
15 	 •no failures after

Remarks

Acid copper chromate
(Celcure) (AWPA P5)

Ammoniacal copper arsenite
(Chemonite) (AWPA P5)

Chromated zinc chloride
(AWPA P5)

Copper naphthenate
(2 percent copper solution)

Copper naphthenate (0.11
percent copper solution)

Copper naphthenate (0.29
percent copper solution)

Copper naphthenate (0.5
percent copper in naphtha)

Copper naphthenate (0.57
percent copper solution)

Copper naphthenate (0.86
percent copper solution)

Creosote, coal tar (AWPA Pl)

(for results on various types
of coal-tar creosote see
also table 18)

Chromated copper arsenate
(Greensalt or Erdalith)

Pentachlorophenol, 5 percent
in light fuel oil

Pentachlorophenol, 5 percent
in No. 2 fuel oil

: Lb. per cu. ft. :

	

0.33	 :Canal

	

.44	 •	 .do 	

	

.58	 :...do 	

	

.78	 • .do 	

	

1.05	 •	 .do 	
.53 to 1.06	 :miss.

	

.26	 •....do 	
	.52, .75	 • .do 	

.28, .59

	

: 1.12, 1.45	 •	 .do 	

	

.49	 :Canal

	

.76	 :...do 	

	

1.02	 • ..do 	

	

.49	 :Mies.

	

.76	 •	 .do 	

	

21.02	 • .do 	

	

.5	 •	 .do 	

	

2 .7	 • ..do 	

	

10.3	 •	 .do 	

	

10.2	 • ..do 	

	

13.1	 • ..do 	

	

10.6	 • ..do 	

	

9.6	 • ..do 	

	

..do	 	
:	 •• 1.8	 • ..do 	

	

4.2	 • ..do 	

	

11,8,	 16.5	 ..do 	
:Canal

	

5 1.8	 • .do 	

	

4.3	 .do 	

	

8.0	 •	 .do 	

	

11.8	 •	 .do 	

	

16.5	 :...do 	•

	4.7	 .do 	

• 10.0	 •	 .do 	•

	14.4	 • .do 	

	

4.6	 :Mies.
10.0, 14.5	 ..do 	

	

4.1	 :...do 	
.26,	 ▪ .do 	

	

.50 and	 .78	 :...do 	

	

4.7	 :Canal

	

9.6	 • ..do 	

	

15.3	 • 	 do 	

	

20.1	 :...do 	
:Miss.

	

: 9.6, 15.3,	 20.0 :...do 	

	

11.0	 :...do 	

Chromated zinc arsenate
(Boliden salts) (AWPA P5)	 :

;	 2 .76

2 .76

21 years
after 16 years
16 years

Rept. No. 1761
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: Test	 D•cts from
station : table No.

Average ,
rotention4

•
•
•
•

17
2	 :	 2.9
2	 :	 6.4
2	 : 14.2
2	 : 10.2
2
2
2	 :	 3.9
4	 :	 3.0
2	 :	 3.9
4	 :	 3.6
2	 :	 4.0

2	 :	 7.3
4	 :	 4.5

'no failures after 13-1/2 years

	 '80 percent failed after 23 years
	 30 percent failed after 23 years

2	 : 16.7
2
2
2	 .7
4	 :	 1.1

5	 :	 1.2
2	 :	 2.9
4	 :	 2.2
5	 :	 2.3
7	 :	 1.8

'90 percent failed after 23 years
•80 percent failed after 23 years

Preservative

: Lb. per cu. ft. :

Pentachlorophenol, 5 percent !	 4.2	 :Mies.
in light aromatic solvent 	 12.1

Pentachlorophenol, 5 percent	 4.0	 • .do
in 300 fuel oil

Pentachlorophenol, 5 percent 	 4.2	 • .do
in 400 fuel oil

Pentachlorophenol, 5 percent :	 4.0	 • .do
in light gas oil	 •

Pentachlorophenol, 5 percent :	 4.1	 • .do
in 200 Diesel oil	 •

Pentachlorophenol, 5 percent :	 4.0	 • .do
in heavy thermal side cut 	 :
oil

Pentachlorophenol, 5 percent !	 4.0

in Stoddard solvent
Pentachlorophenol, 5 percent :	 4.1

in catalytic gas-base oil	 : 8.0 and 12.0
Pentachlorophenol, 5 percent : 4.0 and 4.2

in Denver No. 3 blend oil, :
eel lube oil extract

Pentachlorophenol, 5 percent 1 4.1, 7.9, and	 •
in heavy gas oil	 12	 .do

Fluor chrome arsenate phenol 	 .2	 :Canal
(Tanalith) (AWPA P5)	 .3	 • .do

	

.6	 •	 .do

	

.2	 :Mica.

	

.3	 •	 .do

	

.61	 •	 .do
Zinc chloride	 .47	 :Canal

	

.49 	 .do

	

.76	 • .do

	

1.01	 •	 .do

	

1.00	 • .do

	

1.49	 •	 .do

	

1.4)	 • .do

.50

.7h	 .do
	1.00	 • ..do

	

1.52	 '
Untreated stakes	 -Canal

• do
	 do
	 -Miss.

• do
	 do
	 do

: Average :
: life	 :

: Yrs.

17	 •	 '90 percent failed
12	 :30 percent failed
17	 	 '30 percent failed

17	 	 '50 percent failed

17	 	 '20 percent failed

17 	 :20 percent failed

17	 	 '40 percent failed

after 13-1/2 years
after 18 years
after 13-1/2 years

after 13-1/2 years

after 13-1/2 years

after 13-1/2 years

after 13-1/2 years

17	 •	 '40 percent failed

•

17	 	 •10 percent failed

17 	 'no failures after
17 	 'no failures after

after 13-1/2 years

after 13-1/2 years
13-1/2 years
13-1/2 years

2 	 '90 percent failed after 23 years

Remarks

Table 43.--Summary of results obtained with wood preservatives in general use (Continued)

Preservatives applied by pressure impregnation except where noted otherwise.

?Brush coating.
3
Dipped 3 minutes.

4
-Dipped 15 minutes.

2Estimate based upon percentage of stakes remaining after final inspection.
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SUBJECT LISTS OF PUBLICATIONS ISSUED BY THE

FOREST PRODUCTS LABORATORY

The following are obtainable free on request from the Director, Forest Products
Laboratory, Madison 5, Wisconsin:

•

List of publications on
Box and Crate Construction
and Packaging Data

List of publications on
Chemistry of Wood and
Derived Products

List of publications on
Fungus Defects in Forest
Products and Decay in Trees

List of publications on
Glue, Glued Products,
and Veneer

List of publications on
Growth, Structure, and
Identification of Wood

List of publications on
Mechanical Properties and
Structural Uses of Wood
and Wood Products

Partial list of publications for
•Architects, Builders,
Engineers, and Retail
Lumbermen

List of publications on
Fire Protection

List of publications on
Logging, Milling, and
Utilization of Timber
Products

List of publications on
Pulp and Paper

List of publications on
Seasoning of Wood

List of publications on
Structural Sandwich,
Plastic Laminates, and
Wood-Base Aircraft
Components

List of publications on
Wood Finishing

List of publications on
Wood Preservation

Partial list of publications
for Furniture Manufac-
turer s , Woodworkers
and Teachers of Wood-
shop Practice

Note: Since Forest Products Laboratory publications are so varied in sub-
ject, no single list is issued. Instead a list is made up for each
Laboratory division. Twice a year, December 31 and June 30, a
list is made up showing new reports for the previous six months.
This is the only item sent regularly to the Laboratory' s mailing list.
Anyone who has asked for and received the proper subject lists and
who has had his name placed on the mailing list can keep up to date
on Forest Products Laboratory publications. Each subject list
carries descriptions of all other subject lists.
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