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ABSTRACT 

A comprehensive survey of the Cascade Pole Company, Tacoma, Washington 

wood treatment plant was done as a partial fu1lfi11mentof obligations 

to the National Institute for Occupational Safety and Health under 

Contract No. 210-78-0060., "Industrial Hygiene Assessment of New Agents -

III". The field site survey was conducted on July 23-25, 1980 to 

quantify exposures and evaluate potential health risk under typical 

operating conditions. Personal breathing zone sampling was done to 

define exposures during specific tasks or by job category. Supp1e-

mental area sampling was also done when appropriate' to determine 

downwind air concentrations where other employees were working. Work 

practices·, and· engineering methods which might affect. occupational 

exposure were investigated. 

Personal and area sampling indicates that all expos ures exc'ept one 

were well within the current occupational limits for creosote (CTPV), 

pentachlorophenol, copper, chrome, and arsenic. One sample had 

excessive arsenic but its reliability is questionable since the other 

components of the CCA mixture- copper and chromate, were below the . , 

limits of analytical detection. Copper, chrome, and arsenic analysis of 

wipe samples for ACA or CCA treated wood showed some surface salts 

present. These data suggest possible skin contamination problems :Lethe 

freshly treated wood is handled directly without gloves. Work practices 

and. other aspects affecting potential exposure by these routes are 

discussed. 
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INTRODUCTION 

Stewart-Todd Associates, Inc. in conjunction with the National 

Institute of Occupatiorial Safety and Health, under Contract 

No. 210-78-0060, "Industrial Hygiene Assessment of New Agents -

III", conducted a comprehensive industrial hygiene survey at the 

Cascade Pole Company, Tacoma, Washington on July 23-25, 1980. The 

plant processes ~nd treats fence parts, guard rails, posts, poles, 

and dimensional lumber. It was selected as representing a large 

diversified Western wood treating facility which uses Creosote, 

Pentachlorophenol (PCP), Chromated Copper Arsenate (eCA), and. the 

Ammoniacal Copper Arsenate (ACA) processing methods. The purpose 

of .the comprehensive survey was to document·and evaluate employee 

exposures and factors affecting them asa function of process methods, 

materials used, work practices, and controls. 
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DESCRIPTION OF THE FACIL.ITY 

The Cascade Pole Company plant at the port of Tacoma, Washington 

is a division of McFarland Cascade, headquartered in Sandpoint, Idaho. 

The facility was built on the present site in 1973 and began treatment 

in 1974. Previously from 1937 to 1973 the. plant operated on other 

property ~n the Tacoma area. It has a variety of wood processing 

and treating buildings, laboratory ,and administrati.ve office which 

total 14 on 46 acres. A majority of the property is utilized for the 

processing of logs and untreated lumber and finished product storage. 

The primary products of the treating plant are dimension lumber for 

guard rails, posts, decks, bridges, etc. and utility P?les and pilings. 

Most of the plant site and work force are utilized in processing raw 

logs or dimension lumber for air or kiln dry'ing. A majority bu.t not all 

the processed wood is then treated before shipment. 

In the wood treating area, there are two adjacent process buildings used 

for a control room; storage of chemicals and equipment; and preparation 

and blending of ACA. treating s.olution. Chemical.storage and mix tanks 

for all four treatment systems are adjacent to the process building and 

pressure cylinders. All four cylinders are 8 feet in diameter and 

outdoors in entirety. Cylinder A, nearest the control room, is 40 feet 

in length and is used exclusively for CCA (Kopper's licencee). B 

cylinder 95 feet in length is used for PCP (5%) in P-9 type A oil. 

The Creosote cylinder (C) is also 95 feet in length. The last cy!inder 

(D) is 105 feet long and is used only for ACA treatment. 
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Cylinder D has a hydraulically operated door, the remaining three 

curre,ntlyare manually sealed and opened with an air wrench. The 

tram cars with 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 tmloading can be done sequentially with this 

system in relatively short time without moving tram cars any signi-

ficant distance. Adjacent to the treatment building, there is a 

hydraulically operated butt dip tank for utility poles. Heated 

PCP oil from bulk storage is used for treatment. This equipment 

presently does not operate frequently and may be moved to another 

plant site for better utilization. The tank is approximately 

20 x 20 with a' treatment depth. of 8 feet and can;handle up. to. 150 

poles 60 feet in length at a time. It is loaded when horizontal with 

Pettibone vehicles. 
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DESCRIPTION OF WORKFORCE 

The plant currently has 115 employees, amaj ority of ~lhich are not in 

the wood treating areas. The hourly employees are represented by the 

International Union of Operating Engineers. The plant has 96 

personnel in the production areas, 15 in ~dministration, and 4 

supervisors in the wood processing areas. The employees, for the most 

,part, work a single 8 hour shift,S days per week. The treatment 

facility, however, operates three 8-hour shifts, typically 5 days per 

week. There are 6 treating plant operators (2 per shift), 6 pettibone 

and two fork-lift operators in addition to 2-4 yard crew who have some 

potential e}.l'osure to most, if not all, the wood treatment materials. 

The remainder of the production workforce is engaged in peeling raw 

logs, cutting and stacking dimension lumber, incising, framing, and 

. transportation of raw materials. There are a limited number of females 

in the yard crew and quality control laboratory in addition to 

administrative secretaries • 
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DESCRIPTION OF PROCESS 

Raw logs are purchased or. received from McFarland Cascade timber 

lots for peeling and processing into poles, pili~g or dimension 

lumber. Finished lumber and railroad ties are also received for 

TSO processing (Treatment Surface Only) either directly from the 

customer'orpurchased by Cascage Pole. The raw logs are pre­

dominantly Douglas fir with some Western Hemlock, Ponderosa and 

Lodge Pole Pine and western Cedar. Limited quantities of hard­

woods such as Red Oak are processed for ties, supports, etc. 

Selected logs are utilized for pilings and utility poles and vary 

from 30 to 135 feet in length. l'fost, however, are less· than 95 

feet long if wood treating is needed. Less suitable timber, is 

used for dimension lumber and a considerable amount comes from 

the open market or directly from clients. 

Lumber, .both dim~nsion and poles, receive limited air drying in 

the yard. Those requiring extensive moisture removal prior to treat­

ing, with mixtures such as CCA, are kiln dried. Bou1tonizing or 

stem pretreatment is done in the creosote and PCP cylinders to remove 

excess moisture from the wood prior to pressure penetration. Wood 

treated with ACA is either kiln dried or steam processed prior to pressure 

treatment with the warm solution. Creosote and PCP treated wood is air 

dried prior to shipment. ACA and CCA treated wpod is air dried 

or kiln dried before leaving the yard. 
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CA-type C, as a 50% concentrate, is purchased from Kqpper's Company 

in tank truck loads and diluted for use in a 100,000 .gallon work 

tank. Wood treated by this method is primarily dimension lumber. 

It is dried, incised and treated for 4-5 hours .under pressure at 

ambient temperature. 

ACA is batch mixed on site as needed. Copper Oxide received in 

(30 gallon drums) is added to arsenic acid in a mix tank. Anaqua 

ammonia solution is then pumped in to complete the reaction. This 

is don-e in a small separate building at the rear of the cylinder 

treatment tank farm·. Wood .to ,be treated is either dried or pre-

steamed in the cylinder prior to pressure treating. A final vacuum 

and surface wash is applied at the end of the approximately 23 hour 

cycle to remove excess ammonia and salts prior to opening the cylinder. 

This process is licensed from the J.H. Baxter Company of California.-

. In addition to treating dimensio'n lumber, piling is occasionally 

treated with ACA, dried, and then treated with creoso'te to inhibit 

'marine piling borers common to Southern California and the Gulf of 

Mexico. 

PCP-oil treatment is done on incised poles and dimension lumber. 

Since these are commonly high in moisture content, full length 

incising is done aiong ~ith boultonizing prior to the presstire 

appli'cati6h. 
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The PCP is purchased in 200011 blocks from Reichhold Chemicals, 

stored in the treatment building and dissolv~d in ''oil _in ,the 

cylinder as needed to maintain a stock of working solution for 

both the cylind~r and the~utt pole treating tank. 

Creosote is supplied by Koppers from California in tank trucks. 

It is used for structural timber treating in addition to marine 

pilings and ~tilit~ poles. Since most of the wood treated by this 

method is high in moisture which requires boultonizing, the 

typical cycle time is nearly 24 hours per load. In contrast 

to some operations observed, this wood leaves the cylinder nearly 

dry indicating either more effective,vacuum removal or post' 

steaming to remove excess treating solution. 
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DESCRIPTION OF PAST EXPOSURES 

This plant, which is relatively new, has not had any previous 

Industrial Hygiene surveys. Safety guidance is provided by the 

Corporate Safety Director, Rick Overbeck from the Sandpoint, Idaho 

headquarters. The _state of Washington OSHA.group has conducted 

safety.inspections in the past but no air sampling perse was done. 

EPA data on air and water discharge sources was submitted and the 

Mitre Corp conducted field work for EPA on arsenicals used at the 

plant. No insurance carrier reports were available on health risk 

acessment on materials. At the previous plant location 1937 - 1974, 

FCAP and some fire retardant treating was also done. The plant 

management does not indicate any health or complaint problems . . 

associated with exposure to treatment chemicals except when.opening 

the ACA cylinder door and in t-hemixing are~ where ammonia vapor levels 

 can be temporarily excessive and irritating. Some Pettibone operators 

indicate ey~ and upper respiratory irritation when handling freshly 

treated PCP, creosote and ACA wood, if wind conditions are unfavorable 

.and flow from the treated bundles toward the cab. 
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DESCRIPTION OF MEDICAL, INDUSTRIAL HYGIENE AND SAFETY PROGRAMS 

The plant currently does not have 'a formalized medical surveillance 

program. Some noise-exposed employees, however, receive audiometric 

exams from a mobile van as frequently as every six months. Pre-

employment exams q~e -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 representatives 

from different operating areas in the yard to discuss safety and ex-

perience problems, and conduct investigations. Formal minutes are 

kept of monthly safety meetings. New employees are trained by their 

supervi~o~s on safety and protective equipmJritaspects of their job. 
, 

They are supervised for at least a month or_ more before doihgcertain 

specifically hazardous tasks alone. There are written procedures f'or 

performing some tasks which involve health or safety hazards. The 

work force is relatively stable and most new employees in the treat-

mentplant are transferred from other areas or operations. 

There is a mandatory hard hat policy for the entire yard. Safety 

glass or face shields are<~rovided 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 

operators when mixing ACA, opening cylinder doors, or other non-

scheduled tasks such as leaks ~herethey might be needed. Nuisance 

dust masks are also available for copper oxide drum dumping" etc. 

Rubber and other gloves and coveralls are provided for the operators 

and are laundered by the company. 
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Scott packs are available for tank clcaniIl;g,pr~ssure vessel entry 

for sludge removal, or to dislodge tram cars or lumber. 

Nearly all employees use the lunchroom, which has vending machines, 

tables, lavatory facilities and lockers. It ~s adjacent to the 

administration building and away from all .process areas. Treatment 

plant operators, however, typ~ca1ly take their lunch break in the 

control room since treatment is a continuous process requiring 

direct supervision and control. Wash-up facilities are also 

available in the treatment plant and breaks are taken in the control 

room which is clean but does not have positive pressure ventilation. 

" INSPECTION OF THE PLANT 

A preliminary industrial hygiene surVey of this tre~tment facility 

was conducted Hay 30, 1980. Charles Stoddard and'Les Lanning provided 

the basic description of the treatment equipment and process at that 

time. During the present comprehensive study, Les Lanning answered 

supplimentary queries on process details and operating practices. 

Personal air sampling was done during cy-linder door opening; removal 

of treated wood; unloading of tram cars;, and the restacking and banding 

of the treated materials. Treatment operators as well as yard laborers 

were monitored for their exposures to the preservative chemicals during 

these critical tasks. 
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Area sampling was also done at downwind locations where other 

employees were working, i.e., framing area and contro~ room. 

An area sample was also taken in the PCP block storage area to 

determine if airborne PCP, resulting from the subl.imation of 

the solid material, could be detected. 

Wipe/touch samples were taken on ACA treated wood while wet 

and when semi-dry and on CCA treated material before and aftei 

flushing with water. This was done for the purpose of determin-

ing. the presence of residual salts and evaluating the possible 

effe~ts on skin contamination and or absorption if gloves were 

not utilized by personnel handling the wet treated wood. 

MONITORING PROCED'URE.S 

Integrated breathing zone and area sampl~ng was done using 

Bendix BDX-41 air sampling pumps pre-and post calibrated with 

a Universal Pump Calibrator, Model 302, and the appropriate 

collection device. 

PCP :was collected at 0.5 to 0.7 liters per minute. on large.size 

silic~ gel tubes (260/520 mg). according to the Dow Chemical 

procedure. Samples were des orbed with methylene chloride derivati~ed 

and analyzed using gas chromatography with a flame ionization 

'detector. The lower limit of detection by this analytical method­

is 0.002 micrograms of PCP pe~ sample. 
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The NIOSH sampling and analytical method P & CAM 2~7 was utilized. 

for evaluating airborne levels of creosote. Samples were taken 

at air_flow rates of 1.7-2.1 liters per minute. The sampling 

train included a 0.8 micron silver membrane fil ter ,wi th ,a 

cellulose back-up pad in a 37~m 3-pdece closed-face cassette. 

The samples were an~lyzed by cyclbh~xa~e extraction, evapdr~ticin 

and gravimetric determination of a one-milliliter aliquot of the 

residue. Duplicate I ml aliquots of the extract were also used 

for ultraviolet analysis at 252 ~m on a Beckman DU Spectropho~o­

meter. A bulk'sample of creosote was used to prepare a standard 

calibration curve for the UV method. The lower l~mit of detection 

by the gravimetric procedure 1-S 5- micrograms and 0.,2 microgram for 

the follow'up UV analysis method. 

The ACf:., and CCA tl;'eat';lllent p!oces$.es were' evaluated using the NIOSH 

P & CAM U173 air sa:mpli~g metho'd for cop.per and chromium and S-309 

for arsenic. The samples were collected on a 0.8 micron (u) 

Millipore AA filters with a cellulose back.-up pad in a 37 mm 

3-piece closed-face cassettes at an air flow rate of 1.8-2.0 lit~rs 

per 'minute. The samples were analyzed by Atomic ,Absorption (AA) 

Spectroscopy. The lower limit of detection for copper was 2.0 

m:i.crogram; chromium, 1.0 microgram; and arsenic, 0.3 microgram. 

Ammonia from the ACA process was evaluated by grab sampling with 

short-term Draeger dector tubes. Wipe/touch samples from the ACA 

and CCA treated wood were collected with What.an filter papers 

and trace metals were analyze4 as described above by AA. 
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DATA REVIEW 

Personal breathing zone samples were taken on treatment 

operators;and yard laborers handling the freshly treated 

materials over a three-day, three-shift peiiod. Airborne 

exposures to pentachlorophenol, creosote, chromium, arsenic, 

copper, and ammonia were eval~ated for the duration of critical 

tasks. The detaile-d monitoring is ap:pended but summarized for 

review as follows: 

Creosote 1 Treatment 

YCird laborer unloading tram cars' 
of tr~ated material (280 min.) 

yard laborer unloading tram cars 
of treated material (230 min.) 

tr~atment operator, opening 
cy.1inder and discharging (66 .. min.) 

treatment helper, assisting 
cylinder opening and discharge 
(55 min.) 

yard laborer, unloading tram cars 
of treated material (250 min.) 

yard laborer unloading tram cars 
of treated material (247 min.) 

GRAV. UV 
(ug/m3~ 

159.0 8.4 

< 12.9 < 0.5 

1343.3 111.9 

< 49.0 83.3 

< 9.7 < 0.4 

< 9.6 < 0 • .4 

Pentach10ropheno1 2 Tr£atment 

tre~tment helper, assisting 
cylinder opening & d~scharging 
(20 min.') . 

treatment operator, cylinder 
opening & discharging (20 min.) 

yard laborer, unloading tram cars 
of treated material (207 min.) 

74.9 

132.9 

5.1 

1 P .' I 3 CT V exposure limit currently applied to creosote is 200 pg m . 

2Current Occupational Exposure Limit 

13
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yird laborer, unfoading tiam cars 
of treated material (207 min.) 

, ".. -

treatment helper, assisting cylinder 
opening & discharging (19 min). 

treatment operator, cylinder opening 
and discharging (23 min.) 

CCA 3 Tre a tIllen t· 

treatment helper, cylinder opening 
& discharging (18 min.) . 

treatment operator, cylind~r opening 
and discharging (18 min.) 

treatment operator, cylinder opening 
and discharging (72 min.) Series of 
4 cylinder openings. 

treatment helper cylinder opening 
and discharging (80 min.). Series 
of 3 cylinder openings. 

ACA4 Treatment 

treatment operator, cylinder opening 
arid. discharging (29 min.) 

tr~atment helper, cylinder opening 
and discharging (27 min.) 

treatment operator, cylinder opening 
anddisthargini' (25 min.) 

treatment helper, cylinder opening 
and discharging- (26 min~) 

<55.6 

<62.5 

<13.6. 

69.2 

u:g ltIl 3 .' 

14.5 

71. 3 

15.1 

.ch.romLum 
(ug/m 3 ) 

<27 .. 8 

<31. 2 

<6 .. 8 

6.3 

arsenic 

<8.3 

<9.4 

4.5 

arsenic copper 
(ug/m 3 ) 

<5.2 <34.5 

<5.8 <38.5 

<6.0 <40.0 

<6.0 <40.0 

lCurrent Occupational exposure limits: copper mist/dust 1000 ~g/m3, 
chromi~ acid 100 pg/m 3 , ar~enic~ 500 pgjm 3 . 

4 Cur r en t 0 c cup a t ion ale x p 0 SOu reI i mit s : cop per m i s t 1 0 a a p g 1m 3, , 
arsenic 500 pg/m3 . 
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The air ~o~~torin~ showed creosote exposures by the CU.V. metho~) 

va rying from <0.4 ug /m 3 to 111.9 ug 1m 3 • The hi gher cO,ncent r.a.tJons 

o c cur red 0 nth e t rea t men t p 1 ant per s o.n n e 1 d uri n g c y lin d e r 

openini. These levels are low in comp.ar~son with OSHA's current 

coai tar pitch volatile limit of 0.2 mgJm3 . There wa& no correL­

ation between the gravimetric and UV analytical methods data as 

anticipated. 

Pentachlorophenol levels ranged from 5.1 to 132.9 ug/m3. Again 

the higher exposures occurred on the treatment plant personnel 

during cylinder opening. The-permissible exposure ·limit for PCP 

is 500 ug/m 3 and all personal exposures were 27% or less of this 

standard. 

Treatment, plant personnel exposures to airborn~ tra~e metals 

~uring cylinder opening for the ACA and, CCAprocess were below 

the limits of analytical detection in all samples but two. 

One sample was taken on the treatment operator during a serie-s 

of four eeA cylinder openings. No chro.ium or copper was detected 

but the arsenic level was exceptionally high. This can not be 

adequatedly ~xplained because with the high level of arsenic, 

some copper or chromium would have also beene~pected. The 0 the:r 

sample was taken on the treatment helper during a series of three 

cylinder openings. No chromium was present but there were low 

levels of arsenic and copper, i.e., less than 1% and 7% of-the 

respective standards. 
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~rea sampling was done at locatLons downwind of the treatment 

area to document potential exposures to othe~ yard or super-

visory personnel working or passing through these·a~eas. The 

results are summarized as follows: 

area s amp I·e a t window. ins ide 
treatment control room. (356 min.) 

area sample at window inside 
treatment control room (258 ~in.) 

ar~a sample ~t framing operation 
adjacent the treatment plant (197 min.) 

Creo.sote (ug/m 3 ) 

grav. u.v. 

< 6.8 < 0.3 

162.7 < 0.4 

Pentachlorophenol 
(ug/m 3 ) 

1.2 

Area airborne creosote levels using the UV method were below 

the limits of detection, i.e., less than 0.4 ug/m 3 .. Again the 

gravimetric and U.V. data showed no cor~elation. Pentachloro-

phenol was detected at the framing operation but concentrations 

were very low - < 1% of the OSHA limit. The odor of each of these 

components was detected in the respective areas during the 

sampling periods. 

An area sample tak~h in the PCP block storage area in a separate 

room of the treatment building showed an airborne concentration 

of 11.4 ug/m3. This level (2% of permissible limit) is not 

significant in terms of employee exposures since nO one is 

typically working in this room. However, it does indicate that 

sublimation (vaporization ofa solid). and ther·efore.:a limited 

amount of material loss is occurring. 
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Grab samples were taken for ammonia during ACA cylinder door 

opening. The airborne level at the door where ~h~ remployee 

was wearing a dual cartridge respirator approved for ammonia 

fumes and, therefore, should not have had any measureab1e 

exposure. Another sample taken two feet downwind of the 

treated material after it was removed from.the cylinder also 

showed 250 ppm. No one was, however, workib~ ~t that location. 

The yard crew responsible for unloading the tram cars may 

occassiona1ly be exposed to high levels of ammonia for short 

periods of time depending on the time interval between discharge 

and unloading. These employees, however, routinely take a~-

vantage of wind direction to minimize their exposures. 

The wipe/~ouch samples from CCA ~nd AC~ tr~at~~ btindle~ of 

material showed trace metal levels as fo.L~ows: 

micrograms 

freshly. treated semi-d·ry 

ACA t rea tm·en t arsenic 53 15 0.94 0.76 64 
copper 38 9.8 3.3 3.4 110 

rinsed dry rinsed wet 

CCA treatment arsenic 41 7.1 64 ·280 
copper 13 5.9 55 2.90 
chromium65 21 65 .300 

The analyses indicate that there are some surface salts present. 

The difference in the metal concentrations for the CCA treated 

and rinsed materials can probably b~ attributed to the extent of 

rinsing that was done. 
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The results. for the ACA treatment are, in ge·neral,-s.i-milar 'for 

the freshly treated and semi-dry material. Th is .da-ta sugge s t s 

only possible skin contamination probl~ms if the freshly treated 

wood is handled directly without gloves. 

ANALYSIS AND DIS'CUSSION 

The personal and area monitoring results indicate that employee 

exposures to all the treatmentchemical~ are well within 

current OSHA and ACGIH (TLV) limits. The short-term exposures 

evaluated duiing critical taiks such as cylinder opening were 

higher as anticipated but again, well within recommended limits. 

Ammonia grab sampling showed high short-"-U~i\n'peak c'on'centrations 

but the affected employees were wearing re·spiratory protection~ 

It is su~gested that the laborers responsible for unloading the 

treate~ materials could also occassionally have some high short-

term peak exposures to ammonia. Personnel observed during the 

various tasks generally are able to take some advantage of wind 

direction to help minim~ze exposures. The treatment operators 

utilize respiratory protection when this is not feasible. Two 

hydraulically operated cylinder doors are on site to replace two 

of the remaining 3 manually operated ones. These when installed 

will help reduce both exposure time and proximity during door 

openings when airborn contam~nants are at maximu~concentration. 

The treatment operators wear coveralls~ gloves, and h~rdhats 

dur~ngirl of their tasks. The yard laborers have hardhats, 

gloves, and the typ~cal work clothing. 

18 
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have a greater potential for skin and/or clothing contamination­

during the unloading of the tram cars and soiled clothing was 

obs~rved, it is recommended that they also be provided c~veralls 

which they should be required to be left in their locker at the 

end of the day before leaving the yar4. The frequency of change 

will be determined by visual inspecti~n forcontamiriat~oh. 
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