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group which ‘includes all agents used in wood
preserving. This facility was selected on
the criteria set forth in the Study Proposal
based on information gathered in Phase |.
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ABSTRACT

A pfellminary survey of the Cascade éole Company, Tacoms,
Washington was done as partial fulfiliment of obligations to

N{OSH under contract No. 2!0-78~0060, "lndusffial HYgiene
Assessment of New Agen+§ - thb." The field site visit of May 30,
1980 provided familiarization with current and past process methods
and control procedures ufﬁlfzed to reduce exposure to wood
preserVafTon chemicals. Employee training, work practices, as

well as.generél occupational éduca+lonalleffor+s vwere evaluated

along with any historical data on the plant processes and past

experience from working wlth the treatment chemicals.

All alf sampling for cobper an&,érsenic from the ACA treatment
process gave non-detectable results even though a water vapor
plume was visible during cylinder opening. Tﬁe limited air
samp]fng for creosote at the top of the door during cylinder
opening and on the freshly treated bundles of wood gave results
wvhich differed by the two methods Qf analysis, on the same samples.
Whife the values obtained are.high, they do not reflect actual
emp loyee exposures since personnel are not s*afioned at these
locattons. Pentachlorophenol levels moni%ored dﬁring cylinder
‘opén!ng and on freshly treated wood showed concentrations below
current occupational limits with both the impinger and silica gel

sampling fechniébes.



Copper, chrome and arseﬁlc analyéfs of wibe samples from dry
treated lumber showed some surface salts present but to a greater
extent on the ACA versus the CCA treated wood. These data
suggest only possible skin contamlination problems if the freshly

treated wood is handled directly without gloves.
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INTRODUCTION

Stewart-Todd Associates, lnc. in conjunction with the National
.lns+l+u+e of Occupational Safe+y and Health, under Contract

No. 210-78-0060, "Industrial Hygiene Assessment of New Agents -
1t1," conducted a preliminary industrial hygiene survey at the
Cascade Pole Company, Tacoma, Washington on May 30, 1980; The
plant processes and treats fence pos+s,-guard ratl posts,
poles, and dimensional lumber. It was selected as representing
a large diversified Western wood.freafing facility which uses
Creosote, Penfachlorophenbl (PCP), Chrom;+ed Copper Arsenate
.(CCA), and the Ammoniacal Copper Arsenate (ACA) processing

mé+hods.

The purpose of the preliminary survey 1Is Té‘gain familiarity with
current and past process methods and potential or known exposure
céndlflons; evaluate air.sampling mefhods,:and to determine the
need for cémprehenslve field tnvestigations to evaluate long¥+erm'
heaffh effecfs associated with CCA, ACA, PCP.or creosote wood
treatment. The fnforma+ion obtalned +hrough'fhls.research effort”
may be utilized in technical reports on the wood pre;er§a+ive

‘Industry.



DESCRIPTION OF THE FACILITY

The Cascade Pole company plant at the port of Tacoma,
wéshrngfon is a division of McFarland Cascade, headduarfered
In “Sandpoint, ldaho. The facility was built on the present
site in 1973 and began treatment in [974. Previously from
1937 to 1973 the plant operated on other property in the
Tacoma area. It has a variety of wood processing and treating
buildings, laboratory énd administrative offices (total 14)
6n_46 acres. A majority of the property contains the raw
material and finished product sforage. Primary products of
the treating plant are dimenston lumber for guard rails,
decks, bridges,.e+c. and utility poles and pilings. Most

of the.plant site and work force are ufi!fzed in processing
raw logs or dimenston lumber for air or kiln drying. Most,
but not all the processed lumber Is then treated before ship-

men%.

tn the wood treating érea, there are +w§ basic process
bulldings used for a contro!l room; sforage”of chemicals and
equipment; and preparation and blending of ACA solution.
Storage tanks for all four treatment chemicals are adjacent

to the process building and treatment cylinders. All four



cylinders are 8 feet in diameter and are outdoors. Cylinder
A, nearest the central room, Is 40 feet in length and 1s used
for CCA (Kopper's licencee). B cylinder Is 95 feet long

and 1s used for 5% PCP in P-9 Type A 0il. The Creosote

cylinder (C) 1Is 95 feet in length. The last cylinder (D) is
105 feet long and is used fdr ACA tfreatment. Cylinder D has

a hydraulically gperafed door, the remaining three currently
are manually opened with an air wrench. The tram cars
;arrying wood for treatment can be moved to any of the four
cylinders by a motor driven platform immediately in front of
the cylinders. Loading and'unloading can be done sequentially
with this system in relatively short time without moving tram
cars any significant distance. AdjaEénT +b the freatment
ﬁuilding, there is a hydraulically 6perafed'bu++ dip tank for
utllity poles. Heated PCP oil from bulk storage Iis used for
treatment. This equipment does not operafe_freduenfly.and

may be moved to another plant site for better utilization. The
tank is approximately 20 x 20 with a treatment depth Qf 8 feet

and can handle up to 150 poles 60 feet in length.



DESCRIPTION OF WORKFORCE

The plant employs [I5 personnel, a majority of which are not In
the wood treating areas. The hourly employees are represented
by the Internationa! Union of Operating Engineers. The group
.includes 96 in fhe‘proqucfion areas, |5 administrative personnel,
and 4 wood supervisofs. The ﬁlanf, for the moéf part, works a
srdgle shift, 5 days per week. The treatment facility operates
three 8-hour shifts, typically 5 days per week. There are 6
féeafing plant operators (2 per shift), 6 pettibone and two
fork-1ift operators in addifion to 2-~4 yafd crew who have

pofenflél expdsure to most, if not all, the wood treatment

materials.

The remainder of fhe'broduc+lon workforce is engaged in peeling
raw logs, cutting and sTockibg dimension lumber, incising,
framing, and transportation of raw materials. There are a limited
number of females in the yard crew and qualify.confro1'laborafory

In addition to administrative secretaries.



- DESCRIPTION OF PROCESS

Raw logs are purchased or recelved from McFarland Cascade timber
lots for peeling and processing into poles, piling, or dimension
lumber. Finished lumber and railroad ties are also received for
Treatment Surface Only ('fSO) proceséing either directly from the |
customer or purchased by Cascade Pole. The raw logs are pre-
domlnant!ly Douglas fir with some Wes+ern Hemlock, PondéroQa and
Lodge Pole Pine and Western Cedar. Limited quantities of hard-
woods such as Red Oak are processed for ties, supports, etc.
Selecfed logs are ufifized for pilings and utility poles and vary
+ from 30 to 135 feet in length. Most, however, are less than 95
feet long If wood Trééf?ng is needed. Less suifablé timber Is
used for dimension lumber and a considerable amount comes from

the open market or directly from clients.

Lumber, both dimension and poles, recelve- limited air drying In
the yard. Those requiring extensive moisfuré'removal prior to
treating, such as CCA, are kiln dried. Bdulféniz!ng is doﬁe in
the creosote and PCP cylinders to remove excess moisture from

the wood pribr to pressure treatment. Wood treated with ACA is

elther kiln dried or steam processed prior to pressure treatment



witn the warm solution. Creosote ana PCP treated wood is air
dired prior to snipment. ACA and CCA treated wood is washed
down or steamed, followed by air or kiln drying before feaving

the yard.

CCA-type C, as a 50% concentrate, is purchased from Kopper's

| Compény in‘taﬁk truck 10ads and diluted for use in a 100,000
gallon work tank. Mosf wood treafed by this method is primarily
dimension lumber. It is dried, incised and treated for 4-5 nours

under pressure at ambient temperature.

ACA is mixed on stie as needed. Copper Oxide (30 gallon drums)
is added to afseni; acid in a mix tank. An aqua ammonia

solution is then pumped in to complete tﬁe reaction. This is
-done in-a smalI‘separaie building behind the cylinder treatment
tank.farm. Wood té‘be:treated 1s either dried or pre-steamed
.in the cylinder prior to preésure treating.v The ACA treated wood
is cleaned via a NH3 bath in tne cylinder. A f1na| surface
yacuum and wash is applied at the end of the approximaté]y 24
hour cycle tolfemove excess armonia and salts prior to opening
the cylinder. This process is licensed trom the J:H; Baxter

Company of California. In addition to treating dimension lumber,



piling is occastonally ftreated with ACA, dried, and then
treated with creosote to inhibit marine piling borers common

to southern California and the Gulf of Mexico areas.

PCP-oil treatment is done on incised poles and dimension lumber.
Since these are commonly high in moisture content, full length
incising is done along with boultonizing prior to the pressure
application. In contrast to most other preSsuré and non-

pressure treaters, the ?CP treatment solution is

54 in order to minimize oil utilization. The PCP is purchased

Tﬁ 2000# blocks from Reichhold Chemicals, stored in the buildings
and dissolved in oil in The.cylinder as needed to maintain a stock
of working solution for both the cylinder and the butt pole
treating tank.

Creosote is supplied by képpers from California in tank +frucks.

It Is used for dimension lumber +rea+fng 1n aadition to

pilings and utility poles. Since most of the wood treated py this methad is hiah
" in moisture and requires boultonizing, the typical cycle time is

nearly 24 hours per load. n contrast to some operations observed, this

,woo'd leaves the cylinder nearly dry indicatina either effective vacuum

- or post steaming to remove excess creosote. "



DESCRIPTION OF PAST EXPOSURES

This plant, which is relatively new;-has not had any previous
Industrial Hygiene surveys. Safety guidance is provf&ed by the
Corporate Safety Director, Rick Overbeok from the Sandpoint,
Idaho headquarters. The state of Washington OSHA group has
conducted safety inspections In the past but no air sampling

was done. EPA data on air and water discharge sources was
-submitted and the Mitre Corp conducted EPA field work on arsenic
af.fhe plant. No insurance carrier reports were available on
ﬂealTh fisk areas of materials. - At the previous plant location
1937 - 1974, FCAP and some fire refardanf treating was also done.
fhe planf:manageménf does not Indicate any hea!fh or Eomplainf
problems-assocliated with exposure +6 Treéfmen+ chemicals except
when opening fﬂe ACA cylinder édor and in the mixing area where
ammonia vapor Iévels can:be excessive and irﬁifaTIng. Some
Pettibone operators indipafe eye and upper respiratory irritation
wheh handling freéhly treated PCP, creosote and ACA wood, if wind

-

conditions are unfavorable and flow from the treated bundles

toward the cab.



DESCRIPTION OF MEDICAL, INDUSTRIAL HYGIENE AND SAFETY PROGRAMS

The plant currently does not have a'formalized medical surveil-
lance program. Some noise-exposed employees, however, receive
audiometric exams from a mobile van as frequently as every six
months. Pre—employmeh+ exams are done but are non-specific for
. given job descriptions. No other periodic medical tests are

done presently.

The pole yard supervisors have frequent meetings with represen-
tatives from different operating areas In the yard'fo discuss
safe+y<§roblems and experience, and cdnduct Investigations.

Formal minutes afe kept of monthly safety meetings. New employees
are +raihed by their supervisors on safefy and protective equip-
ment aspects o% their job. fhey ére suéervised for at least a
monfh or more before doing certain specificaf!y hazardous tasks
alone. There are written procedures for dolng some tasks which
involve health or safe?y haia?ds. Thé wokaforce isArelafively
stable and most new employees iﬁ the ftreatment plant ére trans-

ferred from other areas or operations.

There Is a mandatory hard hat policy for the entire yard. Safety
. glass or face éhle[ds are prbvided and required for specific

areas or job tasks such as cylinder door opening, etc. Half-face



dual cartridge respirators are provided for use by the treatment
plant operator when mixing ACA, opening cylinder doors, or other
Anon-écheduled tasks where they might be needed. Nulsance dust
masks are also available for copper handfing, etc. Rubber gloves
-and coveralls are provided for the operafofs and are laundered

by the company. Scéff'packs are avallable for tank cleaning or
pressure vesse! entry for sludge removal or'fo disiodge tram

cars or lumber.

Nearly all employees use the lunchroom, which has vending
machines, tables, lavatory fééilifies and lockers; It is
adjacent +o the administration Suflding and away from all process
areas. Treatment plahfsoperafors typically Take Théir tunch
'bféak_fn'fhe control room since freafm;nf Ts-a éonfinuéus

proéess requfrlng direct supervision and control. Wash-up
facilitles are also available.In the treatment plénf and breaks
are taken in the control room which is clean buf does not have

posltive pressure ventilation.
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INSPECTION OF THE PLANT

An Industria! hygiene walk-through survey of the freatment
facility was conducted foliowling preliminary discussions with
plant personnel. Charles Stoddard and Les lLoning provided
the basic descripffon'of the freatment equipment and procesé
flow. Personal profécflve gear was examined aiong with a
reQIew of employee work practices and personal hygiene. Air
mqniforing was conducted when opening the ACA, Creosote, and
PCP cylinders. The CCA pressure vessel was not opened during
“the day of the survey. Wipe samples of ACA and CCA residual

salts on dried frgafed wood were also féken.

Area sampling was doné on top of the cyfinder door to obtain

a maximum esTimaTe'of vapors released ddring this phase of the
cycle and EollecT sufficient material to permit comparison of
alternate sampling and analyfical methods. No visible emissions
occur when opening the CCA cylinder door since-if is a water
solution at ambient temperature. Tﬁe other Taferials, however,
prdduce visible plumes which are most significant near +hé top
6f the cylinder face. These are not, however, occupied areas
during cylinder unloading and the measurements do not reflect
actual employee exposures. Wipe samples were taken from dried
ACA and CCA dimension luﬁber to determine the presence of
restdual salts and evaluate the possible effects on sgjn contam-
“ination {f gloves were not utillzed by personnel handllng-fhé
treated wood. |
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.DESCRIPTION OF SURVEY METHODS

The recommended NIOSH impinger sampling and analytical procedure
$-297, and a sillica gel adsorption method were used fér
collecting airborne PCP. Bendix BDX-4l air sampling pumps,

pre- and post-calibrated with a Qniversal Pump Calibrator,

" Mode!l 302, were oper?fed at %low rates of approximafély 0.75
liters per minute (LPM) for the NIOSH method and 0;65--0;70

LPM for the silica gel tube.

" The sampling train for the NIOSH procedure ihcluded a pre-
filfer_éf Q.8 micron Ml{lipore Type AA fflTef, supported by a
stalnless steel screen in a three-piece cassette, and connected
in éeries with a midgé+ bubbler containing iSIm!s. of ethylene
glycp!. This was followed by a second empty midget bubbler
acting as a trap fto protect the sampling pump from solvent
splaShover'ér condensation. When the sampling perlod was
completed, the filter was removed from Thg-casse+fe and added
to the bubbler of efhyléné glycol In order to prevent sublimation
of -any of the collected PCP. The samples we;e analyzed‘by a
high pressure llquid.thomafograph with an ultraviolet detector.
The lower limit of PCP detection by this method is 5 mfcrograms

per sample.

12



éCP collected on large size silica gel tubes (260/520 mg) was
desorbed with methylene chloride and analyzed using gas
chromatography and a flame lonization detector. The lower limit
of detection by this analytical method is 0.01 micrograms PCP

per sample.

The NIOSH sampling and analytical method P & CAM 217 was utilized
for evaluating airborne levels of creosote. Samples were taken
with the Bendix BDX-41 alr sampling pumps at air flow rates of
1.2 - 1.7 liters pef minute. The sampling train included a
glass fiber, Type A prefilter followed by a 0.8 micron silver
membrane filter with a cellulose back-up pad in a 37 mm 3-piece
closed-face cassette. The samples were analyzed by cyclohexane
extraction, evaporation and gravimetric determination of a one-
milliliter aliquot of the residue. Duplicate .1 ml aliquots of
the extract were also used for ultraviolet analyslis at 252 nm on
alBeckﬁan DU Spectrophotometer. A bulk‘sample of creosote was
used 16 prepare a standard calibration curve for the UV method.
The limit of detection by the gravimettric method is 5 micrograms

and 0.2 microgram for the UV analysis.

The ACA treatment process was evaluated wusing the NIOSH P & CAM
{173 air sampling method for copper and $-309 for arsenic.
Arsenic and copper were collected on a 0.8 micron (u) Millipore

AA fllter with a cellulose back-up pad in a 37 mm 3-piece closed-
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face cassette on an alr flow rate of 1.6. - 1.8 liters per minute.
The samples were analyzed by Atomic Absorption Spectroscopy.
The lower limit of detection for copper was 2.0 microgram and

for arsenic, 0.3 microgram. Ammonia was not monitored.

ANALYSIS AND DISCUSSION
The atr samples collected for the ACA treatment process did
not show any detectable arsenic or copper concentrations.
This indicates that there are negligible air emissions of frace

metal contaminants during cylinder opening.

_ The creoséfe samples Tndicated measureab!e_quanfiffes of cyclo-
hexane extractable hy&rocarbons by bofh.The gravimetric and UV
analysis procedures.. There was, howevef,'no corre}afion between
the methods. The air concentrations were high, in comparison
with OSHA's coal tar pitch volatile limit of 0.2»mg/m3 but they
are not representative of aéfual employee‘expésure_lévels dufing

normal treatment operations.
Pentachlorophenol concentrations monitored 8uring cyllnder‘opening.

and on the freshly treated wood were below current occupational

limits by both sampling/analytical methods. Due to a difference

14



in analytical sensitivity, the results by the two procedures
varied by a factor of at least Two.' Wipe samples of treated
and air dried ACA and CCA poles and posts were taken with 0.8
micron Millipore AA filters. Copper and arsenic were analyzed
as previousiy described. The NIOSH P & CAM #173 method was
also used for chromiqh. The limit of detection for chromium

~was 0.1 microgram.

RESULTS
The air samples collected during opening of the ACA cylinder
(D) and on top of the treated wood In the yard areé were below
the limits of analyfléal detectlion. Based on the sample air
volumes, this corresponds to copper levélé of less than 90.9
and 2 ug/m3 and arsenic concentrations of less than 3.6 and

0.3 ug/m3 respectively.

Creosote samples collected at C cylinder door opening and.on top
of-fhe treated wood 'in the yard area showed air concentrations

of 3.94 and 2.12 mg/m3 by the gravimetric pfocedure and 0.66 and
9.71 mg/m3 by the UV analysis method, respectively. The results

by the two anaiyf!cal methods are significantly different.
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Sets of pentachloropheno! alr samples were also taken at B
cylinder door opening and on top of the treated wood in the
yard area. The samples cof!ecfed by the NIOSH impinger method
were all below the limits of analytical detection. Bésed on
the alr sample volumes, this corresponds to levels of less

than 0.22 and 0.02'mg/m3, respectively. The silica gel samples

showed air concentrations of 0.39 and 0.05 mg/m3.

The wipe samples taken from the freshly treated CCA and ACA

bundles of material showed trace metal levels as follows:

CCA tfreatment copper 19 - ug
' chromium 37 ug
arsenic 29 ug
ACA treatment copper 100 - 240 wug
" arsenic 55 - 150 g

The‘analysis of the wipe samples from the freshly freated, air-
dried lumber showed that there were some surface salts present.
There were greater quantities of trace metals p}esen+ on the
‘ACA treated wood in comparison with the £CA . material. This
data suggésfs only possible skin contamination problems if the

freshly treated wood 1s handled directly without gloves.
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