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SUM MARY

To evaluate the effectiveness of various wood preservatives, service
records of treated southern yellow pine fenceposts installed on the
Harrison Experimental Forest, Saucier , Miss., have been compared periodically
since 1936.

In contrast to the 3.3 years average life of the untreated control
posts, nine preservatives, after approximately 37 years, have had less
than 60 percent of their posts fail and indicate an average life of
well over 30 years.

Two groups of treated posts installed in 1949 have failed completely:
No. 2 distillate with an average life of 6.2 years and Wyoming residual
with an average life of 9.0 years. Preservatives performing better
in this installation include 12 groups with no failures after 27 years
arid 19 groups with over 10 percent failures, permitting estimated average
life values of 25 to 42 years.

Only one treated post installed in 1964 has failed.
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COMPARISON OF WOOD PRESERVATIVES
iN MISSiSSiPPi POST STUDY1

(1977 Progress Report)
By

H. L. DAVIDSON, Physical Science Technician
Forest Products Laboratory,2 Forest Service

U. S. Department of Agriculture

NTRODUCTION

During late 1936 and early 1937, the U.S. Forest Products Laboratory,
in cooperation with the Southern Forest Experiment Station and the then-
existing Bureau of Entomology and Plant Quarantine, started a service
test at the Harrison Experimental Forest, Saucier, Miss., on posts treated
with 24 wood preservatives. A report by WirkaT contained a description
of the preservatives and treatments used in the original installation
of posts in a line approximately 8 miles long. This repor -also described
the installation and presented the results of the test 3 years
of service.

Additional posts were added to this line during the years i938 and 1941.
A report by Blew” in 1947 described those additions and presented the
conditions of all posts in the 8—mile line after approximately 5—1/2
to 10 years of service.

During April and May 1949, the study was expanded to include posts treated
with 44 preservatives and untreated controls that were installed in a
plot on the Harrison Experimental Forest.

1 This note is a continuation of regular progress reports under
the same general title, issued 1950—1962 as Forest Products Laboratory
Report No. 1757 and since 1963 as USDA Forest Service Research Note
FPL—O1.

2 Maintained at Madison, Wis., in cooperation with the University
of Wisconsin.

~ Wirka, R. M. Comparison of Preservatives in Mississippi Fence-
Post StIldy. Proceedings of the American Wood—Preservers’ Association,
vol. 37, pp. 365—379. 1941.

“ Blew, J. 0. Comparison of Preservatives in Mississippi Fence-
Post Study After 10 Years of Service. Proceedings of the American Wood—
Preservers’ Association, vol. 43, pp. 26-41. 1947. 
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During December 1964, another plot installation was added to include
posts treated with 15 preservatives and untreated control posts of longleaf
pine. Various commercial companies cooperated in th is work by furnishing
the preservatives and by contributing to the cost of making the treatments
and of installing test posts.

Periodic progress reports issued since 1950 have described the conditions
of these posts.

This progress report deals mainly with the posts installed in plots
in 1949 and 1964.

POSTS

All of the posts used in this study were of roun d southern pine that
consisted mostly of sapwood. All posts were sound and showed no indication
of decay. Those treated for the 1949 and 1964 installations, however,
were carefully selected for freedom from infection by mold or stain
fungi. Those treated in 1941 by double—diffusion were cut and treated
while green, at the Harrison Experimental Forest. All other posts for
the 1936—1941 and 1949 installations were cut at McNeill, Miss., and
were shipped to the Laboratory for treatment. Most of the posts were
peeled, sprayed with stain—control chemical, and either air—dried before
shipment ( in th e case of the 1936 ins tallat ion) or shipped gr een and
kiln— or air—dried at the Laboratory (in the case of the 1949 installation).

The posts installed in the line from 1936 to 1941 were 7 feet in length
and from 2—1/2 to 7 inches in top diameter. Those installed in the
plot during 1949 were of long—leaf pine 6 feet in length and from 2.8
to 5.3 inches in top diameter. Many of them required repeeling , before
treatment, to remove inner bark. The different  diameter sizes were
distributed as uniformly as practicable to each of the treatments used
in the study.

The posts pressure—treated for the 1964 installation were of longleaf
pine cut near Brewton, Ala., machine peeled, and promptly kiln—dried
before shipment to the Laboratory, These posts were approximately 4 inches
in top diameter and 6 feet in length. The 1964 posts treated by double—
diffusion were also of longleaf pine, cut near Brewton, but shipped
without drying or peeling.

INSTALLATION OF POSTS

The posts, at the start of the test in late 1936, were set in a line
approximately 8 miles long on the Harrison Experimental Forest, Saucier ,
Miss. The posts were grouped into 100 uni ts, each of which included
one post of the different treatments selected at random, and , for the
most part, one untreated control post. It was possible to install only
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65 untreated posts when the treated posts were installed ; the remaining
33 were set during November and December 1938. The position of the
treated posts and of the untreated control post within each unit was
also randomized.

During 1941, two additional treatments were added to this line, with
one post from each treatment being installed in each of the 100 units.
The line Installation was originally designed so that about 70 percent
of the posts of each treatment were set on the drier , well—drained sites
of the area (pine hills or dry hardwood sites), 20 percent in moist
soil (pitcher—p lant areas or any area with fluctuating water table),
and 10 percent in swamp or standing water.5 A careful check during
several post inspections, which included both extremes of dry and wet
weather , indicated that the segregation according to dry, damp, and
wet sites varied slightly with the different treatments but was generally
about 65 percent , 18 percent, and 17 percent , respectively.

In the line, 100 posts were originally installed for each preservative
or treatment. The number of test posts has since been reduced by fire
loss and pilferage, or by other removals not occasioned by decay or
termite attack.

The posts in the two more recent installations on the Harrison Experimental
Forest were set in plots on a comparatively dry site during April , in
early May 1949, and during December 1964 (fig. 1). Twenty—five posts
were installed for each treatment , along with 25 untreated control posts.
These posts were installed in plots by the randomized block method ,
by which the plot was divided into 25 blocks, each containing one post
from each treatment and one untreated control post , selected at random.
The posts were set 3 feet apart in rows, and the rows were 3 feet apart
in the blocks.

The soil in the general area of Saucier, Miss., is reported to be a
Norfolk fine sandy loam. In the plot of posts installed during 1949,
the soil pH is 4.98 to 5.04. The average annual rainfall in the test
area is 60 inches and the growing season is 276 days.

Preservatives and Treatment

Preservatives used are shown in tables 1, 2, and 3. Table 1 includes
11 preservatives or treatments and also untreated control posts set
in the 8—mile line from 1936 to 1941.

~ Throughout the report these sites vii]. be referred to as “dry,”
“damp ,” and “wet,” although these terms are relative and apply only
to the Mississippi test area.

-3—

___ . . .~~..



Forty—four preservatives or treatments and untreated control posts are
included in table 2 for the posts set in the plot during 1949.

Fifteen preservatives, one applied by double diffusion and 14 by pressure
impregnation, were included with untreated control posts in the 1964
plot installation and are shown in table 3.

The posts in the 8—mile line (with the exception of the untreated control
posts and one group treated by double—diffusion) and the posts in the
1949 installation (with the exception of the untreated control posts)
were all treated by pressure impregnation . The oil preservatives were
applied by the Rueping empty—cell process, and the waterborne preservatives
were applied by the full—cell process.

Minimum, maximum, and average preservative retentions , and standard
deviations, are shown in tables 1 and 2. Average retentions of preservative
by weight and by assay are reported in table 3. The lower standard
deviations, which indicate greater uniformity of treatment in table
2, are attributed to the practice of discarding any post that showed
blue stain or mold growth. Borings taken from posts following each
pressure treatment showed for the most part either complete or nearly
complete sapwood penetration . The exception noted was the lignite coal-
tar creosote pressure treatment for the 1936 installation; a hi gh percentage
of these posts showed less than complete sapwood penetration .

RESULTS TO DATE

During any inspection each post was pushed with a force at which it
could usually be expected to break off if decay or termite attack had
progressed to a critical point . If the post broke off , the cause of
the failure was determined . If not , the post was considered serviceable.

Posts Installed From 1936 to 1941

The condition of the posts installed from 1936 to 1941 with less than
60 percent failure is shown in table 1 and discussed in the following
paragraphs according to preservatives and treatments used .

Acid copper chromate.——Ac id copper chromate (ACC) is prepared from copper
sulfate and sodium dichromate in an acid solution . Approximately 38
percent of the posts treated with this preservative have been removed
mostly because of decay. The estimated average life of the 77 test
posts is 42 years. The average retention of the removed posts was
0.46 pound per cubic foot (pcf) (oxide basis), the same retention as
the average of the total posts installed . The percentages of posts
removed were 46, 21, and 27 for dry , damp, and wet sites respectively.
Removals to date have been as follows:

Years after installation 1 3 4 5 9 12 16 19 20 21 22 24 28 33 37

Number (cumulative) removed 1 2 3 5 6 7 9 10 12 15 17 19 21 27 29
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Coal—tar creosote. ——Coal—tar creosote (Grade 1) was formerly American
Wood—Preservers ’ Association (AWPA) Standard 4 e—grade . Forty—six percent
of the posts treated with this preservative have failed , mostly because
of decay . The estimated average life of the posts is 41 years. Failed
posts had an average preservative retention similar to the 6 pcf average
of the installation. Forty—six percent of the posts were removed from
dry sites, 71 percent from damp sites, and 13 percent from wet sites.
Removals to date are as follows:

Years 13 15 17 18 19 20 21 22 23 24 25 27 28 30 33 37

Number 1 2 3 4 5 7 10 13 15 17 18 20 24 27 35 40

Coal—tar creosote 50 percent and used crankcase oil 50 percent.——Thirty—three percent of the posts treated with an average of 4.8 pcf of
50—50 solution of creosote and crankcase oil failed , mostly because of decay,
with an estimated average life of 44 years. Twenty—three posts have been
removed from dry areas, four from damp sites, and one from a wet site.
Removals to date are as follows:

Years 12 17 19 20 24 25 26 28 30 33 37

Number 1 5 6 7 10 11 12 13 15 19 28

Lignite coal—tar creosote.——Fifty—ei ght percent of the posts treated with
lignite coal—tar creosote have failed , principally because of decay
or combined decay and termite attack. The estimated average life of
the 96 posts is 38 years. The average retention of preservative for
the 56 posts removed was 3.9 pcf , considerably less than the 6.3 pcf
for the posts installed . Sixty—six percent of the posts installed in
dry areas have been removed ; 41 and 47 percent , respectively, have been
removed from the damp and wet sites. Removals to date are as follows:

Years 3 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Number 1 2 3 7 8 10 11 14 18 20 23 26 28 30 32 36

Years 21 22 24 26 27 28 30 33 37

Number 38 40 42 44 46 48 50 55 56

Pentachlorophenol 4.82 percent (by weight ) in used crankcase oil.——Ten posts
treated with this preservative were removed from dry and one from damp
areas during 37 years of service , 6 for decay and 5 for combined decay
and termite attack. These posts were treated with an average solution
retention of 5.6 pcf. Removals to date are as follows :

Years 17 30 33 37

Number 1 3 7 11
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Pentaclilorophienol 3.02 percent in used crankcase oil.——Twenty—eigh t percent
of the 80 posts treated with th i s  solution have been removed . All but
one were removed from dry sites. The estimated average l i f e  of the
test posts is 46 years. Tue average retention of preservative in tile

22 posts removed was 4.7 pcf , which is lower than that of 6.4 pcf for
the posts installed . Removals are as follows:

Years 8 13 19 24 25 26 27 28 30 33 37

Number 1 2 3 4 6 7 9 13 15 17 22

Tetraclllorophenol 2.9 percent in used crankcase oil.——F ifty—one percent tof the posts treated with 2.9 percent tetrachlorophenol in used crankcase
oil have failed because of decay or combined decay and termite attack.
Tu e estimated average life of the 86 posts in test is 39 years. The
44 posts removed had an average solution retention of 7.4 pcf ; that
for the installation was 7.1 pcf . These removed posts constituted b8 percent
of those installed in dry areas, 21 percent of those in damp sites , and
13 percen t of those in wet sites. Removals to date are as follows:

11 12 13 14 15 17 18 19 20 22 23 26 28 30 33 37

2 3 4 5 6 9 10 12 17 18 20 24 27 35 44

ac hi orop lienol 4.83 percent in used crankcase oii. ——For ty—ei ght  percen t
of tile posts treated with 4.83 percen t of tetrachlorophenol in used crankcase
oil have fa iled . Sixty—nine percent of those installed in dry sites,
12 percent from damp, and 7 percent from wet sites have fa iled because
of decay or decay and termite attack. The estimated average life of
the 89 posts in test is 40 years. Tile average solution retention of
the fa iled posts was 5.6 pcf . Removals to date are as follows:

Years 18 19 20 21 22 23 24 26 28 30 33 37

Number 2 3 4 6 8 10 13 14 15 19 33 43

~Jater—gas tar.——Approximately 39 percent of the posts treated with water—
gas tar have fa iled because of decay and combined decay and termi te
attack. The average life of the 84 test posts is estimated to be 42 years.
Forty—two percent of the posts installed in dry sites failed , thirty—six percent
of the posts failed in damp sites, and 35 percent in the wet sites.
The average preservative retent ion of the 33 failed posts was 4 . 7  pcf
as compared with the average of 6.3 pcf for the installation. Removals
to date are as follows:

Years 14 16 19 20 21 22 23 24 25 26 27 28 30 33 37

Number 1 2 4 6 7 8 9 10 ll 12 14 15 18 27 33

-7-

~ .



Zinc meta arsenite.——Zinc meta arsenite is prepared from arsenious acid ,
zinc oxide, and acetic acid . Fourteen posts of the 88 in test treated
wi th  an average retention of 0.44 pcf of this preservative have failed --
seven posts from dry sites, one from a damp site, and six from wet sites.
Removals to date are as follows:

Years 20 22 27 30 33 37

Number 1 2 3 4 12 14

Copper sulfate and sodium arsenate applied by double diffusion .——Eleven
posts treated with copper sulfate and sodium arsenate applied by double
d i f fus ion  have failed because of decay or comb ined decay and termite
attack after nearly 34 years of service. Nine were located in dry sites
and one each in damp a’~d wet sites. Removals to date have been as follows:

Years 12 16 18 20 26 29 33

Number 1 2 4 5 6 8 11

The posts in the 8—mile line that  have completely fai led or have had
more than 60 percent removals are b r i e f ly summarized as follows :

(1) Average life of 10 to 12 years (100 pct failure). Posts treated
with  6 .2 pounds per cubic foot of 5 percent beta—naphtho l  in organic
solvent: 0.92 pound per cubic foot of borax—boric acid (50—50) , or
0.34 pound per cubic foot of Osmoplastic at the groundline and on the
top end.

(2) Estimated life of 8 to 21 years. Pressure—treated with 10 percent
of coal—tar creosote and 90 percent of used crankcase oil; crankcase
oil alone; hardwood—tar creosote (No—D—K) ; phenyldichlorarsine (P.D.A.);
sodium dichromate; and sodium chromate.

(3) Estimated life of 25 to 40 years. Pressure—treated with chromated
zinc chloride; coal—tar ; fluor chrome arsenate phenol—type A (FCAP—A) ;
and zinc chloride; steeping in mercuric chloride; aiid full—length Osmose
(diffusion) treatment.

(4) Untreated control posts. The average life of the untreated control
posts set from late 1936 to December 1938 was 3.3 years. The posts
installed in well—drained comparatively dry soil had an average life
of 2.6 years, and failed mostly because of decay and termite attack.
‘I .ose installed in moist soil and in swamps or standing water had an
average life of 4 and 4.8 years, respectively, and failed mostly because
of decay. Some of the posts set in water remained serviceable for more
than 5 years and failed mainly because of top decay.



Condition of Posts Installed in 1949

General information on the composition of the preservatives used in
the pressure treatment of the posts installed in 1949 is given in table 2.
That table also shows the condition of the test posts at the December 1976
inspection.

All of the untreated control posts failed during approximately 3—1/2 years
of service. Their average life ‘.a~ 2.3 years. Failures were mostly
because of combined decay and termite attack. Removals were as follows :

Years after installation 1—1/2 2—1/2 3—1/2

Number (cumulative) removed 13 20 25

Two hundred—nineteen treated pos ts fa iled mos tly because of decay or
combined decay and termite attack af ter approx ima tely 27—1/2 years of service.
All of the posts treated with No. 2 (fuel oil) distillate petroleum
oil and Wyoming residual (used generally for blending with creosote)
have fa iled , wi th average life values of 6 .2 years and 9.0 years, respectively.
Tile number (cumulative) removed by year and tile preservative is given
in table 4 for the posts installed in 1949.

Condition of Posts Installed in 1964

Da ta in table 3 show all but one of the trea ted posts serviceable after 12 years.
The untreated control posts have failed because of decay or decay and
termite attack with an average life of 3.6 years.

-9-
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SUMMA TI ON OF RES ULTS

A summary of the information obtained during t~ie 39 years since the
beg inning of this study fo l lows :

(1) The fa ilures , to date , of t r ea ted  and u n t r e a t e d  posts (set 1936
to 1941) on tile basis of posts  inst  filed under tile th ree  s i te  condi t ions
occurred ear l ier  in the  dry  and damp areas than in swamps.

(2)  The untreated posts installed during L27 and 1~i3~ had an average
lif e of 3.3 years. Tile untreated posts set in well—drained , comparatively
dry soil failed because of combined decay and termite attack after an
average life of 2.6 years. Those set in damp soil (outside of swamps)
fa iled mos tly because of decay after an average life of 4.0 years. Lie
posts set in swamps also failed mostly because of decay and lasted an
average of 4.8 years. The untreated control posts set in 1949 in a
dry site had an average life of 2.3 years and those set in a similar
site in 1964 had an average life of 3.6 years.

(3) Treated posts installed in the 8—mile line have estimated average
l i fe  values of f rom 8 to over 50 years.

Posts treated with the following preservatives have estimated life values
of 8 to 21 years with the retentions used : 6.2 pounds per cub ic foot
of 5 percent beta—naphthol in organic solvent , 0.92 pound per cub ic
foot of borax—boric acid (50—50), Osmop lastic treated Wit i l  an average
of 0.34 pound per cubic foot (at the groundline and on the top end),
used crankcase oil , 10 percen t creosote and 90 percent used crankcase
oil, hardwood—tar creosote (No—D—K), pheny ldichlorarsine (P.D . A . ) ,  sodium
dichromate, and sodium chromate.

Average life values of 20 to 30 years are estimated for posts pressure
trea ted with chroma ted z inc chloride , coal tar , FCAP—A , and zinc chloride;
steep ing in mercuric chloride; and full—length Osmose (diffusion).

Posts treated with preservatives described in table 1 with estimated
average life values of over 50 years include : Pentachlorophenol in
used crankcase oil, zinc me ta arsena te , and copper s u l f a te plus sod ium
arsenate (double diffusion). All the preservatives described in table 1
have given estimated average life values ~f over 30 years.

(4) Of the treated pos ts ins talled in 1949 , all treated with No. 2
fuel oil and Wyoming residual petroleum have failed with average life
values of 6.2 and 9 years, respectively.

For the following , fa ilures have exceeded 10 percen t a~id average life
is estimated to be from 25 to 42 years :

-10-



Type Years

Anunoniacal copper arsenate 42
Copperized chromated zinc cilloride 29
Chromated zinc chloride, F.R. 39
Coal—tar creosote , s traight  run , low residue 37
Coal—tar creosote , straight run , medium residue 40
Coal—tar creosote , medium residue , low in f ract ion

from 235° to 270° C, crystals removed 40
Coal—tar  creosote , low temperature 40
Lignite coal—tar creosote 30
Oi l—tar  creosote (Gasco) 37
Softwood—tar creosote (Termiteol) 27
Coal— tar creosote (medium residue, low in tar acids
and naphthalene) 50 percent , and petroleum oil
(No. 2 distillate) 50 percent (by volume) 34

Lignite creosote—petroleum (50—50) 30
Copper naphthenate (0.5 pct)—petroleum 42
Pentachlorophenol (0.5 pct)—petroleum oil (No. 2

distil late) 42
Pentachiorop henol (0.5 pct)—petroleum oil

(Wyoming residual) 36
Hi ghl y aromatic (S .O .) petroleum oil 25
Aromatic , low residue ( S . W . )  petroleum oil 40
Hig hl y aromatic hi gh residue ( S . o . )  petroleum oil 26
No. 4 aromatic residual (Cal i forn ia)  petroleum oil 33

With the other preservatives used in treatment of the posts f or the 1949
installation , failures either have not occurred or are l ess than 10 percent,
so an estimate on average life canno t be given.

One treated post failed from the 1964 installation after 8 years of service.
The average life of the untreated controls was 3.6 years.

—11 —
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.4 I 1 1 4  
$ I I ‘5 • 4.

I 44 I 0. 444  0 0 0 0 0 ~~ o 0 so I I I 54 45. 44

II I .4 I r.. a. . 0 . 4  0’ .4 71 fl CM CM 
C. 14 0 U

3 4 4  I x  I .. . . . 3 . ’  U 0 C M f l .

0 1 I 0 (‘1 CM .~4 43f~~.4 U ‘C)

‘ 4 5 1  I 
.0 CC 01 f’C~~ C
U 0 ~

45 . C C . ‘5 .14 51 ‘5

C., III I 0 0 . ° .0

0 1 3 4 4  I .4 .4 . 3 3 44

0 4 4  5 4 . 4  I 4.4 14 0 0 0 I I 55 51 IC . 3 . 0

1 . 4 4  5 1 5 1 4  I 14 ‘0 ‘0 ‘0 4-1 I I U 0 4. . 4 3

II 14 1. II C I 4 ~ 4 3.4 .4 .4 3  ._I ‘-4 .-l ‘4.. 44 ‘5 CC

.4 4 4 4  0 1 1 44 I ~~~ 0 1 4  0   51 ‘.4 0 ( 1

0 4 1 3  I.. O- I 500 I/C O 144 O I A  a CC 4 4 . 4

1 4 5 1  
14 ‘4 - -

0 5 1  I I  
51 54

.4 04 — I II  
0 34 SC IC

.. tI C 1.4 I .0 r-. CC .7 CD 0 0 “~ C C . 7  CC /1 CM r. 45. 51 .C 4

~~ 0 51,4 51 I~. CC CC OS Os CC CC CC CC CC CO 3.1 03 54 1-1 54

0 0 51 1 5  
0 U 44 01 5)

0 0  0.  
0 I 44 1 3 4

0 1  
~ U

1 4 5 1  I 
‘0 44

• I 
‘0 U 45. 4

•15 I U U U (4 51

0 I . U U 4. U .~s ‘0 0 3

I 4-C CII 0. 0. II 45. ‘.14 ~~ i~ — 14 0. .4 “5 1

51 I SC U 4.5 45. CC “1 14 .-4 ~4 54 II

0 I ‘0 CC 0 44 “4 CM .4 CC ‘ 4 4  U 0 CC ‘C

‘4 0 I .0 15 51 CC 0 0. CC ..4 ‘0 CC 44 0 0 ~ . .0

O 0 I CM 4, 0 0 • ‘0 ‘0 .‘0 0 .“. ‘0 0 ~4 ‘ 4  14 0 14

‘ II I 04 4 00 fl -I (1 4 41 CM SC 40 4) ‘S II 45 U 41 51 .4 2’.

‘0 44 I —I U .1.1 45 15 51 44 CM 04 52 44. 44 IC 4 4 1 0 . ’

° 
.4 0 . 3 0 ~~~~~ U 0  •o 14 4.5 CC 1 4’ 5 C 3  ‘.4 U

4, 51 I .4 0’ 0 4 , 4 , 4 4 3 . 41 3 0 4 4  0 4 4  0 0  0 0  ‘4 (‘1 4 14 44 4 .

44 I ‘4 15 o 0 5 1 0 C C ’ 4 C ’ 4 ’ 4~~~~
’4

~~~~~~~~
’ 4 ’  ~~~‘5 44. 4’ l O u  4, ‘0 44 0

I 44 .0 O O C I 4 4 U S I  .4 (1 ‘.1 45 .4 *1 ‘.4 44 14 2-. 4- 4 . 5 4 5 4  .-~ -.4 3 ’ ’

51 I ‘ 1 >  U 0 0 5 4  I . 0 .... O n_ o . 0 _ o - 1 :~~
-4 0 1 1 t 0 m  a . 4 0  — 1.1 4 ( 4

4.4 51 CI I. 5 4 5 I 4 C C ’ 4 C C U  0. 4.. f lU  0. 4.4 5 1 1 . 0 0  44 0 C l ’ — II 0 44 CS 4’

• I — I S  . . _ U U O . 0 C O~~~~~ , O O ( ( 1 O O . 4 0 4 4 5 10 5 1 0 . U  o CC~~~~ ’1’

II 1.. I 14 5 1 7 . 0 U 4 *,._ O 1 . W m U C C m 1 3~~~~~0 1 3 C C t  .0 ~~~“ 4 W  51 51 4.4 s. ..

“I 0. 4 14 45 0. 0. I O 0 . 4 5 10 ’ 4 5 1 0 ’ 4 C 0 ’ 4 0 m 5 1 t 5 1  .4 • 0 W ~~~~~4 44 ‘4 41

.0 I 51 .0 0. 5 4 1 3 0 1 4  . . 5 1 5 4 , . . . 5 4 0 ,. 5 4 0 . 4 5 1U 5 4 1 . 5* I ’  54 . 4 .0 0 5 1  C-I CO CC ‘C . ,

I ‘5~~~ ~~~~3 . ~~~ 50~~~~ % - 1.1

51 ~~~~I 1 4 1  ~~~~C C C ’ 0 C C C 5 4 5 1 C C 5 1 5 1 C C 5 4 U  . 4 5 4  . 4 > 5 4 5 1

I ‘ 2 0  t C . . 1C . , . OC U . 0U 1 4 . 0 U U~~~~~
M k

~~~~~
1 4 4 4 U U  I. 1 3 0 0 . 1 4  . ‘C ’

0 1 . 4  ‘ 4 4, _’5 ’ 5 0 4 0 0 0 01 4 1 . , C l.. U U ...’ U 0 ’ ..’ U U O 0  51 .. Z 0. I

I 0 I) 0 0  . 1 5 1  II 51 54 ‘5 .4 0 0 44 0

I 0. < 4.4 41) .1 0. 0. 4’. I- 3(4 4, 42 ‘4 U 5 1 4 4
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Tabl. 2. - ’Cemdtti n. of e~ad tn~l .t p1.. ~~p.e4 at.i pa t ,  a ths UrnLa. ~~~.r1 n.l ~~‘5s’• !~~~~~~~~I 
a... sit .. ~~a.i 27—1/2 P.S.

of ..rv ic.. (All tr ..ta.C. by pe...sr. Ispr.~~.nlas. I. .C• mers i.44SCClh lCsi ~~rdo ~~rU a.2 Csy 144.)

Pr.l. n ,e.t io . CP05I.; ICsl .atins 45 p3.5’53.51511454 Ca.dttIa of pant. Dsoa~~.r 1*74 AvIrs
1 1, — ————————— — ——————— C I 1f•

4~~•t P0 3.51 01 C Nialas C MlaSa.t C anrsga St..- sSenie.— . tend C Total
I :pr . .e r— S S S C dar d S *1.1. C b.us.s. of— C rend C

C nat ~~. 1 I , davis— s C — C  I
I C S C (10. 5 CD.c*7CD.Cay . ts r— C
C I I C S C C tSr laitS.C

C C C C C 4 4 515.0 ; * 5

Ptl C PCI POt ; P0t Pct 2 p4 ,l 1N~~ —C P5t Tn
140 : C C C C C I C I S b S 3 . C C

AsmC fl iaCul 4,0~~ 5 l aesn f la te  (4674—P S I C 25 Cisry salt C 0.10 (0. 52) C 5.39 (0, 42) C 0,34 (0 .37 ) : 0.029 84 12 , — C — s 2 12 , 42
Bo lldsn sail 8 (Z r/ C  * CC 3 4144CC4 0 C r (4  C C 25 - .5.~ 4 3  ( . C C C ) :  .57 (.50) C .50 ( .4 4 ) : .035 I 100 C •— s —— I —— —• 1 — I ——

Illrn.lted sill4, 4 7 ’ C C a t r  (0OiI,Inl 0.11, : 2 5 : ... .5 CC - (.43) : .76 (.30) C .70 ( .4 6 ) : .079 I 46 C 4 C C —— I 1 C ——
C:C C lusa ted zinc ~ CC C : : C  Cdt , . CIp 7 r C ZIO: C I C : C C C C C C

C~ C 9 4 C C - - , . ‘CC 5 C .~~C - ‘CC C) C 25 - do 89 (.S3)~ 5 .06 ( . 54) : .98 (.59)~ .055 I 46 , 52 C — C —— C 13 1 52 C 29

C SC ,oaaled 0 Inc cO lo r ide . 70 (750 2 C C C - C C I S C I

+ ~ o C  , : ‘ ‘  C 2CC , , CC 
C O CC

I 
0 ( 9 C C . C I 24 . do... : 2 C C  C 3 , 59  C 3 . 2 5  C .254 C 65  I 17 s — . — . I? : 39

Coal— toe croosote n : C C C C C I S I C S C
CC r oi 0ht run , C O  revl d r C 29 C Clii C 4 .” C 7.5 5 9  .. .  803 I H:’ C 12 I 8 I — C S , 20 C ( C
Stroi SICt 1:::: , sediCI. resid ,se I 1) C... do ...C 4.2 C 7 .7 : ~.S : .899 1 64 : 8 C 8 —— 4 16 C 4 ’
St ra i( 6C C : C C C , C C ( g CI rt,idII. C ’ ,I4 C . . . d o . . . C 4 . 9  : 7 ,5 :6 .0 : .873~~ C I S C — C  4 1 — C l : 4 : — —
Mediue ~Cu ,.C~:4 . Zo o SO C. , .. C ” . C .5 - . . .  d. C 4 .’: : C .4 C 5.7 C .638 C 100 C —— C —— I —— C —— C —- : — —
Mc di i d e . Coo in f l . pC : I C C ,C 1(cC C 25 - .1,, . - . C  S. d C 1.1 C 6 .1  C .519 1 96 C 4 C —— I C 2 1 4

C$ed ioo resIdue , C.,u in Car acid , and C C C . C C C S C C I I 4
nap C Ctha le n e  C 25 - . . .  C 4,0 - C .6 C 6.0 C .701 1 100 C 1 — — S I —— I —

5.00 res idue , Zoo to tar Ic Ida and - C C . C C I C C I I C C

nSp IIthaZele ‘ 1’. . 2 .  .. . s 5 .3 : 1.9 C 6.0 - SIb -. ‘4/ — — C 8 C  C 2 1 8 C —
Hi gC: residue . Zoo in Car ac Ida and C C C C C 4 C C 1

naphrhaleoe C 25 C,. .do,,., 5.4 C 6,8 C 6.1 - . .49 100 1 —— C . I — C — —
Med Sn. residu e • C.,u in tract ion I m s  C C C C C . 4 C C I I I C

2 1 5 ’ to 220 ’ C: , crysrsla rosoved C 29 C.. .dO...C S.C C C ,  6.1 . 591 C 84 C 12 C 1 —• 1 4 C is 1 40
Hi gh re ul due , Cr ysI1)s Ce.oned C 25 :.. do... C 5.1 C 6. 6 C 6.0 C .528 C 96 C C 4 C I 1 4 C
Coo t .n p e rasu o m C 25 :...do... C 5. 5 : ‘ . 5  - S . C  C .401 C 04 1 12 C 4 I —— C 4 I 16 C 40

5.ug i i n C, . oe r t i o , I Z r e t o C t  I 25 ~.. do,,,: 5 . - : 9.9 6.3 .952 ’. 93 C 8 C —— I — C 2 1 C ——

Eonl) .h . coke ovo n .53  C.. .40... C 4 . 5 : .4 C 6.0 : .715 C 100 — — C —— C —— C —— C I — —
Coai—Io r oreol o te (Carbusota) - do ...: 5 . 2  5 . 9 - 6.0 SI) ’. 96 C 4 C —— I —— C 1 5 4 C

Li0’It e +01 1—tar cr04 ,004. C 25 d o . . . :  5 .1 : 6.8 : 6 . 3  . S C H  C 52 : 40 C 8 —— C 12 5 68 30
Oi l—t n t  rmso. otr  (Canco ) C 25 C.. .d o, . .  C 5, 1 C 6 , 8 - 5.9 C nIh 4 80 C 14 4 —— 1 5 C 20 1 37
Sotn5100 d —tsr c m e o s o t (  (Tor.ineOi( C 25 . . . .do . . . C  4 . 4 C O O  C ‘ . 2 C .565 C 32 C 44 C 24 C — I I ?  C 6 6 1  27

Crrc.olr nol u n ionw C C C C C C C S C C I C C
Eng lish , v e r t i c a l  r e t o r t  50 pct  and C C C C C : 1 C C I C I C

rok ~ oven 50 7 : C  (b y owl...) C 25 So lu t ion : 5.2 C 6.0 C 6.0 : .489 5 92 1 4 C 4 : —— C 2 1 8 C ——

Medi~~ rol idu s I boa 1, t a r ac id, and C I C C C C I 1 C I C C C
ns phcbulo ne) with 2 — 1 / 4  po t C C C C C C I I C S C C C
pen tachlor opheocl (by uel4ht) 1 25 . 2 0 .. ‘ C  5.1 C 6.9 C 6.0 C .594 1 100 C C I —— I —— S —— C

Coa l—ta r  c reosote  10 pet , and c o a l— cu r  C C C C C C I I I I C S C
30 pet (by volu ( 5 ‘24 C . .  .dO.. .  C 5. 2 1 6.9 C 6 1  ‘ .574 . 100 1 — C I I —— C — C ——

Co a l— C Sr c rs o eote  ( dlus rel id ne , in I C : C C C I I C  I I I C

to 1,3. an Id. and nap btba ien O ( 50 pct , - ‘ . C C 4 C C : 1 1 1 C C

and petro leum oil (74+. 2 d i.tI l lor.) s C C I I C I I 1 1 I C C

50 pot (by vol...) • ‘24 C.. do... C 5.2 1 6.8 s 5.9 C .468 1 71 s 21 1 8 5 s 10 C 20 C 84
Co al—t oe 0(50,0Cc (medium residue , low I C C 1 C C S I I 1 1 C

i n I.e acid s and n.phtha lens l 50 pet . C C C C C I I 5 I 5 1 C C
and p.trolea oil (Wyosin ~ re.tdual ( I C 1 1 C C 5 5 : 1 1 C S
)O pwO (by oole) 25 1...do...C 5.2 6.9 5 6,0 1 .497 : 92 . 8 .  — s  — s 2~~ 8 :  —

(Pa . 1 00 2)

ri, ~ 
s’ ( 1C’.’~ C’ -C ‘9
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Tabi. 2. —Co~ ditto ~ of remed lailmef plsa p.rletsl ~~.t s — CA. IanrL.as ~~~~ri me al Format. $uaodao7 NI... si tar shoot 27— 1/ 2 ,.eta
of s.~ vius. (.411 tm..i.. st. bi prsssuru n.r.~~.t1Os. Poet. wa r. th.t.1 1.d dun e, amoll ad 6I*y 1943.)--oos c laasd

Pree. nv.clv. Post.: I.tso t ion of pes..eostl. ~~ Caditt00 0f po.t. betaab.t
_

1974 CA n.v :,e

st a .t  lEOnt Of C NiAIfl C PIaZI... C AVetS$S s St.n— lSf lVIOI—C Rev.d C Tots l C

C Cprs8 ~ m— C 1 5 2 derd 1 .61. b.o.a.a of C reved C
natt y . I C IdsyIr S C C C

C I C S I I lion C CD.csy CDsOS7, Cl am— 1 C

C C C C C I I C S t s r— CtI t . ,C C

PcI 1 Pnf 7+8 Pot Pot Pot Pot fla” Pot Y r
‘bom C C C C I C C C  I Cb 4 0 C  C

C050.ot. .0 l ,n tas .C——co ntf ,u. d C 5 C C S C 1 C C C I
Coal— o ar 0050sot . ( dIau macid.. , low C I I C I I C C C S S S S

is tar acids and saplr rhalana } 30 pOt , C C C I C I C 4 C C C
and patrol., o i l (Wyoning r.aidaa l) C I C I C S C C I C C C
SO pot (by ool ame) ; f o r t i f i e d  w ith C S C C C 4 C C 1 5 1 S C
2— 1/2 pen psotaohlonop haag i (by C C 1 1 C 4 C C . S C C C

night of 0*1.1 solutio n) C 25 .4oiutlo5 C 5, 3 1 6.? 5 6.0 1 0,4 5 3 92 1 8 C  I  : 2 1 8 C ——
Li sol te co al—t s r or eos000 . SO pot mid C I C I I S C S C C C S C

+0.1—t ar 0080.00. (adS.. r..Idua , low : C C I I I C I C 4 C S C
I, tar acid. and oapfl t b&Io n.). 50 pet  C I 4 C S C C C 1
(b y on1 ) I 25 . ,.do , ‘.1 5.4 7 b,9 C 6,3  : .376 C 100 C —— C I — — C

— tign110 co a l—t o ) o rs o sO ts , 50 pot and C C I C I I C I C C C C
p.t rol a,mi oIl (Wyoni ng ms .idual) , C I C C C C I C C S C I I
SO Poe (by volmi e) C 2) C , , , d O , , , C  5.5 C 7.1 5 4.4 5 .640 C 52 I 34 C 12 S  C 12 1 48 5 20

011—tar crses ota (Coats ) with 2 POt C S C I I I C C C I I C C
pasta by osig ht : ~24 C . . . d O . . . C  5 .3 1 6.8 5 .8 1 .655 I 100 —— s  C  C  I —— C ——

Copp.m nsphthaun.. 0.5 pot oopp .r— t ol C C I S S I C S C I C C I
•qsie al.nt (by wo ight ) 1. p.tro l.us oil I 1 : 5 5 1 C C C C C C
(No. 4 .mo..t iu r..ldo.l) 1 25 . , .d o . . . I  5.2 C 6.9 5 6.0 s .340 : 88 8 C 4 I —— C 3 C 12 C 42

P.ntachloro pbsnol I I I I C C S : I C I C I C
pot (by wu t 1ht) in p.tmo laa oIl C I I I C S C I C I C I
(No. 2 d iatfllet .) 25 C . . .dn . . . :  5.1 1 7.0 1 6.3 I .531 C 88 I 4 : 4 1 4 C 3 C I? C 42

S pot (by ni ght) in pet ro la.s. oil I C I I S C 1 C C C 1 C
(No. 4 ar anati t r..idc.sl ) : I 25 . ..do.. . 1  5 . 3  S 7.0 5 5 .9  1 .682 100 5 —— C —— S  I  C ‘.‘ C ——

3 pot (by night) 10 pmi rol. oil 1 1 1 5 S C C I C I C C

(No . 4 amumet lo rasi daul) I 25 C . . . d e . . . C  5 .3  1 6.9 5 b ,O C .612 C 100 — — C —— S —— C —— C —— C — —

S p ot (by ws t ght ) in patrol. .. nil : I C C 1 2 C 1 C C C I C
(WyanIng m..id,al) C 25 I...dO ...I 4.5 1 7.4 C 6.0 5 .817 1 76 5 20 C 4 : —— : 6 C 24 1 36

Pntaohl oropb. nol , S po t 0, petroleum : C S I S I I I C S I C I
nil (No. 4 .ro.st lc rasidu el) . S I I C S I I I C S C 1 1

30 poll4 and copp er n.phtl,a.t., I C I S S S C I C C C C I
0 ,3 pot oop p.m~..tal .quivalsnt , 14’ C C I I S C C C C I I I
p.teoi.n oIl (90 . 4 ar ti o I C S I S I C I C C C C I
r.aidu.lf , 50 pen (b y no b.., ) 1 25 .. .de. . .~ 5.4 o 7. 0 C 6.2 4 .54 ) 100 —— I —— ‘ . ——

Patrol .,. OIIC I I 1 5 1 1 C I I I C C C

AtO..t ir . high res idus (1.44,) 5 25 COil 1 5.1 1 6,7 ; 6.1 1 .353 C 92 8 I —— : —— 5 2 C 0 1 ——

A meti e . low easid a. (0 .44 .) 1 25 C . . .d o . . .  C 5 .1  I 6.9 C 6.1 1 .557 5 84 1 4 1 12 1 —— 1 4 C lb 5 40
515617 oretlc (S,0.) ‘ 24 .. .d o . . .  1 5.1 6.9 1 6. 0 4 .484 : 25 : 43 C 12 1 —— C 18 C 75 C 25
818817 emet Ic . high rss id,. (S.O. S , ‘ 26 1.. ,do. ..1 5.1 , 6.9 S 6.1 1 .503 C 29 S 54 C 17 C —. I I? C 71 1 26
No. 2 d(.niilan . (N (d—IMLC.d Inst..) 1 25 : . . ,do . . . s  5.0 7.2 C 5.9 5 .650 1 —— 5 36 1 64 C —— 25 C 100 C 6.2
No. 6 areti, r.sldaul (C.iifurnia) 1 25 I. .  .ds. . . : 5.2 s 6 . 8 1 5,9 1 .648 C b8 5 28 C 4 I —— C 8 C 32 1 55
Wyoedog tsstdda i ; 25 I...4O.. .1 5.1 1 6.9 5 5 .8 C .691 1 — S 84 C 16 1 —— C 25 C 1051 4 9. 0

(45, ..an.d tontrol pants 1 23 C —— S — I —— I —— S —— S C 20 C 80 C —— , 25 C 100 C 2.5

anaation vaiu.e 5e parsseb.a.a based aS pmess rv .t iv. sn idas .

Anrfla life is shown wh sma .11 po .ts bees b.. . m.mev .d. Other oslo.. am. ont isata . takso (roe a o rtsli t y tu rn, em blue d ow test time ‘hen

60 pot of pasts bans failed . Whe ma p.mrsntsg. of pasts r.mend 1. 10 pv c nr La.. . no .atiat. 00 InragO 1Sf. 1. g iwn .

Pant .li.ioat.d ten. ous t , bit by ts .IIing Cr...

(Peg. 2 of 2)
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Tabl d 3. ’ ’.’LOnu  C L  CIvIl sCI 50 : 4 0 4  s d + f ~~n.2 t p u l l ?  ~~~~~~~ I C C) LCC IC , 1 d 5 r ) S I C r C  C:4p4_- r4 . .CIlInt.a l Foreat ~ Sao c ler~ Miss. • .a ttc r
ab ou t  12 ye.Jrs o~ oervice (pouth in stalled Deceosber 19M)

Pb3580rv ,itive :PoatS Kl?ton tlon of Condit iod of posts : Total :Averagm
its :preeervative (average ) : December 1976 : removed : Life

test : : 
By weight 1 : By :Service— : Removed beceuse of :

mesjlf2 : able : 
:Decay : Decay Termites:

and
I : : : :teo-eiteo :

PcI : PcI Pct : Pct : PcI. : PcI. :Num— : PcI. Yr
I : : :ber :

Ammonia cal cop per arsenate : : I : : :
(AWP A P5) : 25 : 0.52 (0.50) (0.52) : 100 : —— : —— : —— —— : —— I ——

Chromated copper arsenate—— : I : : : : : ‘. . ‘ :
Type I (Fed. Spec. TT—W—550) : 25 : .73 (.44) : (.50) : 100 : —— : —— : —— : —— : —— : ——

Type I modif ied (Wolmanac) : 25 : .70 (.43) (.54) : 100 : —— —— : —— : —— : —— I ——

Type II (Fed. Spec . TT—W—550) 25 .41 (.37) : (.44) : 100 : —— : —— I —— : —— : —— I ——

Tanal ith C 25 1 .71. (.44) : (.58) : 100 t —— —— —— —— I —— ——

Tenal lth NCA 25 : .65 (.48) (.64) 1 100 : —— I —— I —— : —— : —— I ——

Copper—8 ’-quinoliriolat. e, 1.0 pc t : : : I : I
(10 PC I. mol sab ilized Al.)PA P8) : 25 8.1 s .12 : 100 —— : —— I —— : —— —— ——

in heavy (AWPA P9) petroleum : : : (Copper—: : I : :
oil I : 8) 1 : I I :

Coppe r chioropheno l (1(P) (copper : : I : : I :
ox ide end chloroph enol in : : : I : : :
eamoniacel nol ution ) : 25 1 .35 (.37) : .57 : 96 : —— 1 4 : —— 1 1 4 : ——

Creosote 1 coal—tar (AUPA P1) : 25 : 8.3 : 8.6 : 100 : —— : — — I —— I —— I —— : ——

Fluor chrome arsenate phenol—— : : I : I I : I

type A (AWPA PS) : 25 : .66 (.40) (.41) 1 100 : —— : —— I —— I —— : —— I ——

Pentachlorophen ol , 5 pet in : : : I : : :
heavy (AWP A P9——Am Petrolina) : 25 : 7.9 : .43 : 100 : —— : —— : —— —— I —— ——
petr oleum oil (AWPA P8) 1 : (Penta) : : I I : :

Pentmchlorop henol~ 5 pet in : I : : : : I I
heavy (AWPA P9——Shell oil) : 25 : 8.4 : .48 1 100 : —— I —— — 1 — —  : —— I ——

pe troleum oil (AWPA P8) 1 1 (Penta) I I : 1

Penta chlorophenol , 5 pct and : : : I : I
Sheliwax , 10 pc t in heavy : I : I I I : I I
(AWPA P9——Shell oil) petr oleum : 25 8.1 : .43 100 1 —— : —— : —— I —— : —— I ——

oil (AWPA PS) : : : (Penta) I I I I I

Petrole um oil , heavy (AW PA P9—— : : I I I
Am Petrol faa) : 25 8.4 : —— : 100 1 —— : —— I —— I —— : — : ——

Copper sulfate end sodium : : I : : I I : 4

chromate—sodium arsenate : 25 : —— 5 (~ 47) : 100 : —— —— : —— —— —— : ——
(double—diffusion treatment) : : : (.27) : 8

Untreated 1 25 —— : —— I —— 1 16 : 84 : —— : 25 : 100 3.6

I Re tention value. in parentheses are based on preservative ox ide ..

2 Composite .ample of 3/8—In. —d immeter plugs from outer inch of 10 extra post . treated in same ch arges with test
posts .

Averag e determined lroe anelymis of composite sample rrom sections of 5 sample posts not installed.
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Tab 10 4.- .Yjpyj, f,jattcL!_(!/(~ 
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This publication reports research involving pesticides. It does not contain
recommendations for  t i te i r  use , nor does it imply that the uses discussed
here have been reg i s te red .  All uses of pesticides must be registered by
appropriate State and/or Federal agencies before they can be recommended .

CAUTION : Pestic ides can be injurious to humans , domes tic animals , desirable
plants , and f i sh  or o the r  w i l d l i f e — — i f  they  are not handled or applied
properly . Use all pes t ic ides  se lec t ive ly and c a r e fu l ly. Follow recommended
pract ices  for  the  disposal of surplus pestic ides and pesticide containers.

Ment ion of a chemical in this repcct  does not const itute  a recommendation;
only those chemicals reg istered by the  U.S. Environmental Protection Agency
may be recommended , and then only fo r  uses as prescribed in the regis t ra t ion——
and in the manner and at the concentrat ion prescribed , The list of
registered chemicals varies from time to time ; prospective users, therefore,
should get current information on registration status from Environmental
Protection Agency , Washington , D•C.

Crankcase oils may contain chlorinated naphthalenes, which have been reported
to contribute to “X—disease” (hyperkeratosis) in cattle . These oils are
therefore not recommended for preservative treatment of wood with which cattle
may come in contact. 
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