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ABSTRACT

.. A combined preliminary and comprehensive survey ~as condu~ted

- at the International Paper, Wiggins, Mississippi Wood treat­

ment plant as partfal fulfillment of obligations to NIOSH

under Contract No. 210-78-0060, "Industrial Hygiene Assess­

ment of New Agents fIlii. The field survey was done on

August 26 - 27, 1980, both to provide familiarization with

current and past methods, and document and quantify routine

exposure risk to the treatment chemicals in use. This plant

was selected as representative of a large southern wood

treating facility with a diversity of pressure treatment

systems including the Koppers Company Cellon PCP process.

Employee training, work practices, and general occupational

educational efforts were reveiwed along with data on process

methods and exposure experience.

Personal monitoring was done during the critical exposure

periods of concern for those job cater90ries where routine

exposure may occur. The results- of the air sampling indicate

low airborne concentrations of both PCP and Creosote. The

two PCP treatment methods did not result in significantly

different concentration le~~ls, ~ven though the time interval

for loading and unloading the Cellon Cylinder was ,generally

longer because of tram car wheel lubrication problems.'

i i
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Creosote airborne levels were low and correlation between

the Coal Tar Pitch Volatiles (CTPV) gravimetric method and

follow-up analysis by Ultra-violet absorption was poor.

Only the second analysis method yielded data consistent

with field observations and previous e~perience. A compar~

ison of the NIOSH PCP sampling method versus the DOW pro­

cedure done by area sampling showed levels below the limit

of detection by the NIOSH impinger technique. ' £oth

methods indicate low air c~ncentrations downwind of the

treatment cylinders.

1 i i
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INTRODUCTION

Stewart-Todd Associates, Inc, under NIOSH Contract No. 210­

,i'~: .78-0060, "Industrial Hygiene Assessment of New Agents III",

conducted a comprehensive field survey of the International

Paper Company, Wiggins, Mississippi, wood treatment plant

on August 26 and 27, 1980. This plant processes poles,

posts, piling, and to a lesser extent, dimension lumber

by three pressure treatment processes.

It was selected as representative of a large souther treat-

ment facility with multiple treatment chemicals and processes

and specifically, because it uses PCP in the Cellon Process

licensed by the Koppers Company. The purpose of the initial

phase of the survey was to provide familiarization with

current and past process methods and known ~r potential

exposure experience as a function of task or job description.

The comprehensive survey sampling strategy was pre-determined

but modified to sit conditions and exp~rience. The information

1



D~SCRIPTION OF THE FACILITY

"The wood treatment plant at Wiggins, Mississippi is wholly

owned by International Paper' Company. The treatment

facilities were constructed in 1970 on the present site of

just over sixty (60) acres of land. In addition to the

administrative offices and treatment building, there is

a quality controllaborato~y, foreman's offices, and drying

kilns. Most of the remaining equipment, tanks and cylinders

are outside the general wood treatment area. The conven­

tional PCP and creosote pressure cylinders are adjacent to

the treatment plant control room along with their bulk mixing

and storage tanks .. The Cellon PCP process equipment is

separate from the other cylinders.

Most of the sixty acres are utilized for limit~d preparation

of wood to be treated, kiln or air drying, and storage of

untreated wood. A majority of the plant work force is

involved with raw material and finish product transfer and

do not have direct exposure to the treatment chemicals. In

the wood treating area, there is one basic control room for

all three cylinders ~nd processes. The same operators, train

crews, and support personnel handle wood for treatment.

2
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The pressure cylinders, storage and mixing tanks, bulk

.chemical unloading and water treatment facilities are all

out-of-doors adjacent to or ~earby the treating plant control
. .

c building. All three treatment cylinders are eight feet

in diameter and have hydraulically operated doors. The PCP

oil treatment and creosote cylinders adjacent to each other

are both ninety-three feet in length. The cylinder dedicated

to the PCP Cellon process is 144 feet long. It is separated

by a distance of 245 feet from the other two. Adjacent to

the cylinder are its tanks for butan~, penta solvent and

nitrogen. Conventional tram cars are used to move the wood

in and out of the pressure cylinders. Locomotives on

switching tracks are used to move the loaded tram cars

with assistance from other vehicles as needed.

DESCRIPTION OF WORK FORCE

The plant presently has eighty-three full-time employees.

Summer help consists of a few college students as production

demands permit. There are sixty-nine employees in the wood

,production and treating process areas: Included in the above

are four foremen, one lab technician, and three pole selectors.

The remainder of the plant:~ork force are administrative or

work in other areas.

3
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The hourly employees are represented by the United Paper

Workers International Union. With the exception of· the

wood treating ~rea, most of the plant employees ~ork on a

single shift, five days per week. There is one treatment

-operator, a trainman and his helper on each shift, who have

daily potential direct exposure to both treatment chemicals

during the loading or~ unloading of cylinders. Other personnel

operating equipment, who occasionally assist in unloading

and/or when transferring treated wood for shipment, have less

frequent exposure to airborne or contacted material. Other

tasks where exposure may occur, but less frequently. include

pump maintenance or leak correction and cylinder entry to

remove sludge and/or tram cars with broken cables. etc. The

latter are unique situations where the cylinders must be

cooled down to permit entry. The remainder of the production

force does not work directly with the wood preservatives.

There are no females currently in the yard crew. working

directly with the preservations.

DESCRIPTION OF PROCESS

Raw logs are selected from company owned timber or purchased

is pole stock for utilities or piling. ,Peeling is followed

usually by stacking for 'limtted time periods and kiln
,I

drying to the required m6isture content for tr~ating purposes.

4



MG~t of the timber is southern soft woods, including' long

leaf, slash and loblolly pines. Dimension lumber is '

treated to a limited extent on request. Poles and pilings

are predominantly forty-five feet or less in le~gth. Most

pole and piling wood is stored for limited time periods prior

topee1.ng and drying except during the colder winter months.

All wood for treatment is pre-dried to the desired moisture

content since bou1tqnizing and other elevated temperature

processing methods are not utilized.

Limited steaming of green charges is occasionally done to

condition poles and piles so that the wood will accept the

preservative. The PCP and the creosote processes are done

at lSOoand 200 0 F, respectively and 180 pounds of pressure

for good penetration.

Higher concentrations of PCP, up to ten percent in No.2

aiesel oil, are utilized. This reduces quantity of oil

solvent needed to carry the treatment chemical into the

wood. PCP in flak~d form, iS,supplies from two sources in

bulk truck loads. It is mechanically conveyed to a storage

~ite~ then to an elevated bin for feed to oil mix tanks as needed.

5
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All oil PCP treated poles are given a final vacuum

treatment after draining the cylinder to remove PCP oil

solution from the wood surface.

The creosote treating, primartly of piling, is done on

a nine hour cycle. The material is received from several

sources by tank truck and used directly without dilution or

addition~. Residual creosotes on poles and piling is mini­

mized by a final vacuum treatment after draining the chemical

from the pressure cylinder.

The Cellon Process,which is licensed from the Koppers

Company, was installed with their guidance in a separate

but adjacent area. This cylinder is primarily used to

treat light standards or utility poles where a cleaner

surface is desired. In contract to the typical PCP oil

process, a propriety solvent mixture is used in place of

P-9 or diesel oil. The treatment application of 5% PCP

1s done at 150°F and 1250 - 130 pounds pressure. The

treatment cycle time is typically 10ngeT than conventional

PCP oil processing.

6
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DESCRIPTION OF PAST 'EXPOSURES

This treatment plant, though relatively new, ~as been

,-surveyed in more recent years by either regional or

. corporate staff. There is no staff or equipment on site

for industrial hygiene surveys because of the plant size.

Previous industrial hygt~ne survey work has included

monitoring for PCP, creosote, total hydrocarbons, diiso­

propyl ether, and benzene and .toluenefrom diesel oil.

Wipe tests have also been done to determine treatment

chemical residues on the wood. Analytical and other

consulting support was provided by Clayton Associates of

Southfield, Michigan on a request basts. The insurance

~arriers have also been utilized for safety training and

guidance. Process assistance for the Cellon treatment

is provided by the Koppers Company. There has not been

any OSHA or state industrial hygiene surveys conducted at

the plant. The company data as dicussed, generally indicated

low average exposure to both treatment chemicals. Medical

experience reported in the past two years has been limited

to a splinter, back, an injury during drilling .

. .~-
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Essentially, processing methods, work practices, and

~o~trols to minimize employee exposures to the t~eatment

. ~. ,;, ..

, • ..J>: .•• ~"., .. . . • . " . • .

'c~em1cals, haverematned unchanged s1~ce the early1970's.
. .
. '

Subjectively, the operators indicate temporary respiratory

irritation w~fle workfng downwind of the open cylinder

doors or recharging with wood for treatment.

DESCRIPTION OF MEDICAL, INDUSTRIAL ~YGIENE AND SAFET~ PROGRAMS

The plant currently has a. limited formalized medical program.

A local general practitioner. conducts pre-employment

examinations which include back ~-rays, hearing and visual

acuity te~ts, in addition to general health status. Pulmonary

function and specific blood or urinalysis tests are not done

either initially or on a periodic basis. The physician also

responds to emergency calls if needed. There is a ·full-time

nurse at the plant during the day shift and first-aid

trained foremen at the treatment plant during the evening

and night shift.

8
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On site safety supervision is provided by the head~f

employee relations .who works _with the plant safety_~__

'.:\

~.committee. Training sessions for employees are conducted
:,.::.:

~ith support fro~ the ma~agement~dvisory committee. The

~last lost-time accident tn the plant occurred in March, 1978.

~ard hats ar~ required throughout the entire plant .. Gloves

and ~oggles are provided in the treatment plant for use when

opening doors, loading cylinders, and when working on pumps,

etc., where exposure and/or contact might occur .. Disposable

protective clothing is provided for cylinder entry when

desludging or retrieving w60d or tram cars. Half-face

3-M Company organic and particulate respirators are used

when entering cylinders or cleaning up spills and other

infrequent tasks of short duration,

Most plant employees use the lunchroom facilities or eat

nutside away from the treating area. Some eating is done

in the treatment building by the operators because the'

continuous processing requir.es ~ome direct control. The

treating room is considered by the company to "be protected

from outside fumes. There are shower faci11ties in the plant,

.' t '. but no designated change room .

-~

9
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PLANT SURVEY METHODS
0'

An initial familiarization with process and equipment locations
-'_ '~.t.,"

-and treatment cycles was donefo11ow1ng pre1imin~rj ~iscussions

-1,·';',andquer1es of the plant management and others. A description

of the process flow and equipment, along with details on

any new additions, work practices and exposure experi~nce were

provided by plant supervi'sors and staff on site. Information

on the Cellon process was presented by the representative

from Koppers Company.

The initial sampling strategy was outlined to permit parallel

sampling by corporate personnel if so desired. A combination

Of short- and long-term personal monitoring of the treatment

plant operator and the trafn switchman who assists, was done

to quantify peak and average exposures to both creosote and

PCP. Since PCP treatment predominat~s, all of the long-term

sampling of four to eight hours duration was limited to this

material. Creosote exposures were only sampled during the

opening and refilling of the si~gle pr~ssure cylinder. Dupli­

cate area samples were taken app~oximately fifty to sixty

feet downwind of the oil PCP cylinder-to provide an index of
,
general airborne levels in the treatment area and compare the NIOSH

, 0
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impinger and Dow silica gel s.ampling methods. Bulk samples

of the treatment materials were taken for use as analytical

-.. '>standards.

'~

All air sampling was done with Bendix BOX Model 41 pumps

pre- and post-cal ibrated with a Model 302 Universal Cali­

brator. Air flows of approximately 0.5 - 0.8 liters per

minute, were utilized for PCP and 2 liters per minute for

creosote. Sample analysis was done by LFE laboratories,

Richmond, California. They are certified by NIOSH-AIHA

and participate in the continuing proficiency testing program

(PAT). In addition, they are experienced in air sample

analysis of all the wood treatment materials.

Th~ sampling train for the NIOSH PCP impinger method included

an AA 0.8 micron ~re-filter in a 3-piece cassette connected

in series with a midget bubbler containing 15 ml of ethylene

glycol. A second empty bubbler was utilized as a trap to

'protect the sampling pump from solvent splash-over or conden-

sation.At the completion of sampling. the AA filter was

removed from the cassette and 'added to the bubbler to preclude
;

sublimation of the PCP,. The sample was analyzed by the

~IOSH S-297 method which entt~ls high pressure liquid chroma-

11



tographic sep~ration followed by a UV absorption to quantify

~oncentration. The lower limit of ~etection by this method

-fs 5 micrograms per sample.

Personal breathing zone (BZ) sa~pling for PCP was done with

large silica gel tubes (520/260) for analysis by a modifica­

tion of the Dow method. The silica gel tubes and fiberglass

plugs were desorbed with methylene chloride derivitized and

analyzed by gas chromatography using a flame ionization

detector. The lower limit of detection by this method is

0;01 ~g of PCP per sample.

Airborne creosote was collected on 0.8 micron silver membrane

filters in three-piece cassettes covered with aluminum foil

to preclude degradation of the high. molecular weight

aromatics by direct sunlight. Creosote samples were initially

extracted and gravimetrically analyzed for Cyclohexane

solubles or coal tar.pitch volatiles (CTPV) by the NIOSH P &

CAM 217 method. Duplicate 1 ml aliquots of the 5 ml of

solvent extract were analyzed for 'total creosote by ultra­

.:violet (UV) absorption at 252 nanometers on a Beckman DU

~Spectrophotometer. A bulk sample of the creosote from the
'.. ....
~plant was used in prep~ringthe UV absorption calibration

curves. The lower limits of analytical .detection b~ the two

'. 12
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methods are 5 ~g per aliquot for the NIOSH gravimetr~c'

'determination and 0.2 pg by UV absorptirin method."

.~ -', .

RESULTS AND DISCUSSION

A total of 12 personal and 2 area samples were tak~n for

PCP at both the PCP oil ,and cellon processes. Four personal

short-term breathing zone samples were taken for creosote

while unloading and refilling the cylinder. The results

are summarized below; detailed data is appended.

PCP Air Concentrations - pg/m 3

PCP-oil PCP Cellon Both Processes
long & short- short-term long-term
term sampling sampling sampling

Treater 22.8 42 min. 12 .6 64 min. 10 . 1 462 min.
5\'Ii tchman 16. 7 43 ,m in. 72.3 64 min. 18.6 373 m; n "

Treater 1 9 .5 255 min. 142 . 1 54 min.
Switchman 19.3 278 min. 197.2 54 min.

Treater 12 .6 34 min.
Switchman 25.9 34 min.

13
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Area Sampling 50-60 feet
.Downwind of Oil/PCP ~g/m3

'cylinder

Dow Method

NIOSH Method

7.0

<17.5

362 min.

362 min.

Creosote Air Concentrations
in mg/m 3

NIOSH Gravimetric Method UV Absorption Method

Treater (22 min.)

Switchman (25 min.)

Treater (57 min.)

Switchman (57 min.)

0.110

0.352

0.227 ­

0.045

..-

14
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The data from monitoring both short-term peak and average

exposures to PCP indicates that levels are well below the

current occupational limtts of 500 Ug/ m3 . ~he high~st

exposures occurred during one of the Cellon process opening

-and re~charging cycles, which generally takes longer because

of tram car wheel lubrication problems which occur as a

result of the solvents in use. In this instance, however,

the peak exposure was less than f~rty percent of the current

time-weighted average standard and about thirteen percent

less of the short-term exposure limits. Since this cylinder

has a long cycle and is in less frequent use, we anticipate

it will affect total average exposures, but it probably would

not more than double the average eight-hour exposure during

any single shift.

In general, it appears that average PCP exposures over the

full shift would rang"e fro~ 10 - 25 ug/m 3 except in unique

spill situations and/or when cylinder entry is done for

cleaning and repairs, or while retrieving tram cars or treated

wood. Other potential sources of expos~re occur when replacing

door gaskets damaged by poles projecting from tram cars. This

type exposure can be essentially eliminated by usin~ door

mounted gaskets instead of the cylinder gasket type .
.",.

15



Thi creosote data which is limited to periods of cylinder
. ", '~',. '

.. oQ..en i n9 9enera 11 y shows s i gni f i can t 1y differe nt res u1t s

by the two analytical methods. The gravimetric method

indicates two of four exposures of concern while the UV

absorption data shows far lower airborne concentrations.

Previous work by two inderendent laboratories indicate a

poo~ correlation between these two methods when given

prepared standards for analysis. Satisfactory linear results

were only obtained using the UV mQLhod of quantifying Creosote.

Previous field work with the CTPV gravimetl'ic method indicates

wide variability at or below the current occupational limits

of 0.2 mg/m 3 . The reliability is even more questionable when

sampling for intermittent non-continuous exposures. The UV

data, however, is acceptable becJuse of the greater analytical

sensitivity and linearity at or below the OSHA limit of 0.2

mg/m 3 • Summarily, the limited short term exposure data does

not s u99est e xce s s ; vee xpo sur e f r.o 111 the mor e r 0 uti net ask s

with creosote. Again, pump leak repairs, spill cleanup or

cylinder entry might dramatically affect exposure risk but if
.;. I ,

respirators are used, then these infrequent events should not

affect the overall exposures wtfich appear to be well :below

current OSHA limits.

16
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RECOMMENDATIONS

While airborne exposures were all well within the current

recommended limits, the sustained exposure period due to

tram wh~el lubrication at the Cellon process could be

shortened to further reduce this source of airborne exposure.

Additionally, precluding the occasional door gasket damage

at the other two cylinders,as already discussed, would

further reduce exposures. The monitoring data does not

reflect potential exposure from skin contact. 'While

employee personal hygiene generally appears good, a

change room and the use of coveralls, or similar work uniforms,

with on site change facilities, is recommended to minimize

skin contact and adsorption from soiled clothing. It is

also preferable to clean PCP and creosote soiled clothing

at commerical laundries, rather than at home, where further

skin contact or non-occupational exposure to wives, might

occur.

."'
17
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