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ABSTRACT

A preliminary survey of the tell Lumber and Pole Cumrnn~,

~e~ Brighton, ~inncsota, wood tr~3tmcnt pl~nt w~s dune as a

ps~tl.1 fulfillment of ~\llgatio~s to the N~t1nnal Tnstitut~

for Oc c u p a t t o na l S.fety anti Heillth u n de r Contl"oJct ~·c. 210-7B-'JC60.

"I:ldustrial Hygiene Asseso;l'I\!nt of New Agents - II!." ihe fiel':

site visit of June 27, 1979 prOVided famili~ri~atjon wit~

current and past pole processin h methods, ~aterials, and

controls utilized to reduce exposure. Employee traini~g and

work practices, as well as general oc~upational education~l

efforts were evaluated along with any historical data and

ex~erience from .afety and bealth monitorin~. Ranae findina genera~

air samplinR wa. conducted during regular operations at aites of

potential expoaure in order to evaluate different air .ampling

.~tbod., define analytir.al li.itationa and obtain a ranRe of

exposure levels during critical ahart-term tasks. The PCP air

.onitoring re.ulta varied from 0.13-0.36 .g/m 3 by the NIOSH

procedure and vere 0.27-1.33 ~~!m3 rar the silica g~l ~~thvd.

Due to the liMited data obtained, the differences between the methods

cannot be adequately explained.
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INTllODU eTION

Stewart-Todd Associatel. Incorporated. in conj un e t ion \lith t h ...

National Institute for OccupntionOll Safety anrl ile.lLlh. un d e r

Contract ~o. 210-78-0060. "Industrial Hygiene Assessment of

New Agents - III." conducted a preliminary industrial hygiene

survey at Bell Lumber and Pole Company. New Brighton. Minnesota.

June 27, 1979. This plant seasons. prepares and treats utility

poles with Pentachlorophenol (PCP)U5in~ a non-presAure thermal

process. The plant was selected from the group of non-pres~ure

treaters as being repre~entative of a midwest~rn proce~sing

facility which uses the b•• ic Penta 011 thermal lm~er.ion system.

The purpose of the preliminary .urvey is to sain familiarity

with proce'l aethod•• potential or known expolure condition••

aDd te.t •••pliog .ethod. and deter.ine the need for compre­

henlive field inve.tigations to evaluate long-t.rm health

.ffectl a.lociated with thi. type of wood treat.ent •• thod.

The infor~.tion obtained throu~h this research ~ffort ~ill

be utilized in technical reports on the wood preservative

industry.

DESCRIPTION OF THE FACILITY

Bell Lumber and Pole New Brighton plant began processing poles

and lum~er on a 21~ acre stie in 1920. The plant initially
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ua.d creosote for buct-tr.atiDI poles. 10 the 1940'., cwo

horizontal f~ll-len&th lmmer.iOn t3nks, 82 and 89 ft. in leng:h.

v~re built for additional capacity and PCP treatment was started.

Auotb.r full-l.nsth i ••• ra1on tenk. 12 x 12 x 102 ft. va. fabri­

cated in the 1950'. and 1s pre.ently the primary tank being us.d

for treating. The older horizontal tank. (32 ft. and 89 ft.) are

u.ed for sludge stor.~. and occasional tre.(ment (about 2 r1m.»

per year) respectivelv. Creoaote treating was discontinued in the

early 1960's aud the PCP oil system is the only pres~rvation m!thod

currently used.

Poles arc received primarily from other company facilities in

Canada. Vestern Red Cedar is tbe pr~doml~ate vood created (90~

of the pole.), but W•• tern Larcb. Douglas Fir. and Pine are also

used depending on market factors and th. custoger's requirements.

All of the vood tre.tins, botb past and current, is done outdoors.

The plant treats approximately 15.000 pole. per y.ar. They have a

reclamatiOD proaram in wbicb u.ed Cedar pole. are returned to

tbe plant by ut111tl.s for retreatment and further use.

D£SCRIPTION OF WORKFORCE

A total of twenty-seven (27) are employed in the New Brighton

plant, fifteen (15) if these work in the yard on pole preparation

and treatment. Throughout the past twenty years, mechanization

has reduced the yard crew size by two or threefold. A limited

shutdown may occur during severe winter weather. Pole production

is done on a Single shift, five days per week. Most of the yard

crew are engaged in pole storage, movement, peeling, incising
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fr••lna. dTl11ing. {nspectlon. and fin~l band cleanup with dTaw

knives to remove residual bark and rot areas prior to treatment.

Treating 1. dane five d.!~ ~er week on essentially two shifts.

There are t~ree treater operators, one on night shift and two

during tbe day. The ni_ht .an may work lODger than 8-hours. if

need.d to complete his ta.ks. etc. They are responsible for

maintaining treatment solution levels in the tanks. controlling

length of treatment cycle. operating boilers and minor mainten­

ance. Other yard personnel assist in filling and unloadin& poles

from the treatment tanks.

All the hourly employees are members of the International Wood­

workers of American (Local No. 4-150). No women are currently

employed 1n the yard crew, nOT have any wo~ked there in the ?alt.

DESCRIPTION OF PROCESS

Pol•• , peeled and partially .ea.oned, are received by rail ear.

They are Iraded and .tored in pile. to continue air-dryins.

prior to tbe final peelins. tact,inl, drilling and fra~1ng. which

1. followed by the pr•••rvative treat••nt. MOlt poles are taken

fro. the .tora~e ar •• and processed t~ ~eet • specific custoner'.

order. Only a limited number are treated for storage in site and

sale on the open market. However, the plant does maintain a

treated pole ~tor.8e yard for local utilities.

Poles. after being re-peeled for more uniform taper and removal"

of excess bark and sapwood, are incised, 4 ft. below and 2 ft.
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above •• t1••te~ I~ouad 1e••1. Caiaa a~. cut 1a the poles to

be used for cross ara. and hole. are deflled to the utility

customer'. apecificatioDa. Fin~l Vi5U~1 inspection and cl~~nup

with d~aw knives are done to remove rot areas and residual b~rk,

prio~ to treataeat.

The treatment tAnk 1. loaded ~lth poles late in the day shift.

Cross ~ea~s used tu keep the poles immersed, are ?ut in pla~~

followed by the tank .teel cov~rs. Hot PCP-oil (190-115° r.)

is introduced to completely ~ov.r the pole~ and this tre.tme~:

phase continues for 6-9 hours. Initially, steam is emittea as

~ater vap~r from the sapwood is boiled cut. This result. f~ a

partial cell vacuum enhancing the pent ration of the col~ all

PCP treatment. The hot oilis replaced with cold oil at appioxi­

mately 125 0 F. for the remainder of the night. The .olution in

the tank is pumped out to storage by the de? treating engineer.

Occa.ionally, poles 10"aer than 102 ft. are t~eated, and this

require~ two d&y~; i .•. , one day for .aeh end i.meTaed.

Pol •• are 1n.pee~ed a. they are removed from the treatment tank

and checked for quality control to deteralne PCP penetration anG

concentration prior to relea.e for shipment or storage on site.

The inspections and borings are done by an independent agent,

Adams Engineering Compar.y and by utility company repres3ntatives.

Tney ca~ be done @ither in the tank or after removal, dependi~g

on how qUickly the poles are being shipped from the yard.
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PCP 1A purcha.ed fToa Reichhold Chemical in 1000 and 2000 lb.

blocks. The plant has also util1z~d the Dow EC-7. in block

form. and still has some on hand. The oil carrier is supplied

hy Ashland Oil and is a P-9 Rr~de (Aprroxt.~t.l~ Mn. 3 Diesel

Oil) with. boiling ranse of 380-695 0 F. It 1. less than ~"

sulfur and somewhat ~roa.tic in npr~aranc~. It should be

relatively free of 4-5 ring polynuclears which initially distill

at 700 0 F.

DESCRIPTION OF PAST EXPOSURES

Accidents and illnesses have been primarily traumatic injuries

frc~ poles or equipment; cut., bruises, etc. They have no

in~ications of health effects from treatment chemical~ except

for the typical skin phot~s.nsitiz.tion reacti~n from creo.ote

treating. during the y.ars when they used that process method.

Sound level measurements of the' plant areas and equipment have

been dODe by their compensation carrier, American Mutual

Insurance Company. H.aring protection 1. utilized at .ome work

stations and equipment. Some sound attenuation hAS been done

to reduce exposure in v.hicl •• and at .ome operator Itations.

DESCRIPTION OF MEDICAL. INDUSTRIAL HYGIENE. AND SAFETY PROGRAMS

Presently. the plant has no formalized medical program. Pre­

employment examinations are not done because most applicants are

relativel:" young men and the employee turnover Tate is lo~.

Employees who remain more than a few years tend to stay until

retirement. A fe~ additional workers. typically college stuuer.ts.
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are hl~ed In the au••er ••••Qn to ftll in for v.c~tions. etc.

There is not a plant physician on retainer and the emergency

room facilities, five minutes from the plant. as Unity Hospital

are used.

No airborne sampling for treatment materials has been conducted

to date, either through the insurance carrier or regulatory

agencies. state. or federal. The plant did. however. have an

OSHA inspection in 1974 or 1975.

Ventilation is used for dust and chip collection in the chipping

facility. Vood chips are collected and sold to a dealer who

trucks them away. No other ventilation f~r exhaust control

purpose. or cooling .re used in the yard areas.

The pl.nt h •• a joint ••nagement-unlon a.fety cc:slttee which

discu•• es potential pToblems and establishes plant policy.

Foraerly. it met once per month, but at the preJe~t ti.e .eetina'

.re acheduled a. the Deed i. identified. All production peraoDnel

.u.t attend tbes. a.etiDls.

The plant requires hardbat. in the ,.rd area .nd .ocour.,e. the

use of safety shoes or boots by paying part of tbe costs for

such equipment each year. Eye protection is encouraged but not

mandated. Protective plastic shields have been installed in

some operations, to minimize the potential for injury from flying

chips or wood shaVings. The plant does not stock or use respirators

at the present time since most of the facility is outdoors and
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few .1~nlflc.nt .ex,o.ure. are antici,ated by the manageaent and

work force.

N.w e.ployee. receive inforaa: traininR on aafety hazards for

their 10b or .re. and further employee ed~cational efforts are

through the joint union-aanagement .eeting. The company is

acttve in the ninnesota Safety Council and baR record. of

accident frequency but not s~verlty.

A lunch room is provided away from the treatment plant in the

general pole processing area. Employees are encouraged to

waahup before lunch and when l~avinl the plant. Street clothing

1s worn on the job and protective equipmeot such as gloves and

g08glea are available. The use at .ucn equipment i8 generally

optional. If clothing become solle~ with treat.ent materials,

e.ployeea are encouraged to change. Tbere are DO emergency showers

or. eye va.b facilitie. at the treatment building in the event of

a .plaah or spill because past experience ba. not indicated the

ue.d.

IN~PECTION OF THE PLANT

An industrial hygiene walk-through survey of the treatment and

pole preparation yard was conducted following the preliminary

discussions with plant personnel. Mr. Tom Doten. Plant Manager.

provided the basic description of the process equipment, areas

and flow pattern. Personal protective gear and supplies were

evaluated along with a review of plant work practices and

persondl hygiene.
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Area air .a.plinR va. conducted durinl the treatment cycle.

Th~ plant had modified t~eir operatln~ .chedule in ur~~r to run

the treatment process during the day shift so air sampling

could be done. Tva .ir .a.p1inK aethods vere beinR eo.~.red and

therefore, relatively hlRh air concentration. of PCP were desired

1~ order to collect sufficient m~teri~l within t~e sh~rt qamplin~

period. Two sets of samples were taken on the lid of the treating

tank adjacent to the opcn1nR use~ by the operata, to observe the

level of PCP oil solution. They represent Doten~ial ~axi~um

peak e~~osure5 when the op.r3tor is In this are~. o~~ set of

samples was taken in the pump room which is located bela_ ~round

level at the end of the treatment t3nk. The operator 5penc5 a

relatively short period of time in this area, but the room is

a warm, semi-confined space, and has only minimal natural

ventilation. A .~all leak could quickly create a condition r;

significant exposure in this area.

DESCRIPTION OF SURVEY METHODS

The recom.ended NIOSH impinKer .a.plid8 and aDa1ytical procedure

S-297, and a eilica leI adsorption aethod were used for collecting

airborne PCP. lendix BDX-41, KSA Model S. and BendiX, C-115

air sampling pumps, pre- and post-calibrated with a Universal

Pump Calibrator. Model 302, were operated at flow rates

apprOXimately 1.5 liters per minute (LPM) for the NIOSH method

and 0.5 LPM for the silica gel tube.
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The .ampling train for the NIOSH procedure included a pre­

filter of O.B ~icron Millipore type AA ffltpr, supported by

a stainless steel screen in a three-piece cassette, and

connected In .erte. vith a .tdlet bubbler containtng 15 ~ls.

of ethylene ,lyeol. Thi. vas folloved by ~ second .mpty .. id~et

bubbler aeting as a trap to protect the sa~plin~ Pu~? from

solvent splashover or condensation. When the sampling period

was completed, the filter was removed from the cassette and

added to the bubbler of ethylene glycol in order to prevent

sublimation of any of the collected PCP. The samples were

analyzed by a high pressure liquid chromatograph with an ultra­

violet detector. The lower limit of PCP detection by this

method is 12.5 micro~rams per sample.

PCP collected on large 81ze silica gel tubes (260/520M~) was

d ••orbed with metll rLene chlorid~ and analyzed u.ing Ra. chroma­

tography and a flame ionization detector. The lover limit ~f

detection by this analytical method 15 20 .icroRrams PCP ?er

••mple. For two of the .ampling trains a prefilter (~lllipore

0.8 micron) was added in order to determine if there vas any

31rborne particulate ?CP. At the end of the .amplin~ period,

the filter was removed from the cassette, submerged in a jar

containing ethylene glycol and later analyzed by the NIOSH

method.
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RESULTS

The air samples collected on top of the treating tank during

the initial phases of treatment in the morning showed airborne

PCP concentrations of 0.36 milligrams per cubic meter (mg/m3)

by the NIOSH method and 1.33 mg/m 3 using the ~ilica gel tube.

The PCP levels in the second set of samples taken at the same

location during the afternoon were 0.13 mg/m3 for the NIOSH

procedure and less than 0.27 mR/m) for t~e silica gel tubes.

The .ample. collected in the pump roo. were 0.34 ~~/m3 by the

NIOSH meth~d and less than 0.)4 mg/m) fOT the silica K~l tuba.

ANALYSIS AND DISCUSSTO~

The monitoring relults represent poter-tial peak exposures for the

treater o~erator durinR the treat_ent cycle on the day of the

aurvey. PCP levels for the fir.t aet of aa.ples collected at

the treatioR taok vere a1gniflcantly different by the two

sampling procedures. The other sets of aa.ples also varied. but

to a l •••er degree. Since the aillca gel data for the later

samples was below the limits of analytical detection, a valid

comparison of the two methods is not possible. The differences

cannot be adequately explained with the limited data collected.

The silica gel/prefilter sample taken in the morning at the

treating taok iudicated that approximately 90% of the PCP was

collected on the filter. This suggests that either the=e is a
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significant portion of particulate PCP present or at the low

air sampling rate (one-third of the NIOSH air sampling rate).

the vapor phase PCP is bein~ absorbed on the filter. The other

silica gel/prefilter sample showed PCP levels below the limits

of detection for both the silica gel tube and prefilter. There­

fore no further conclusions can be drawn concerning the presence

of particulate PCP.

According to the analytical results. airborne levels of PCP

over the treating tank decreased during the afternoon sampling

period. This. however. may have been affected by wind direction

since these were "area" samples taken at only one location.
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BELL LUMBER AND POLE
Mew Brighton" Minnesota

APPENDIX A Survey Date: 6/27
ANALYTICAL RESULTS - PRELIMINARY WALK THROUGH

NIOSH CONTRACT NO. 210-78-0060

;AMPlE DESCRIPTION
PUMP'

SAMPLE'
SAMPLING

TIME (min)
Flnw RA T£
TOTAL A!R

VOlur1E
CO/1PON(NT CI1NC(liTR:,TION

~~ tid .. )

Area Sampl~ - Taken 011

top of .t r .... till;: r a u k
adjacent til ltd "1"'01111>
durinR addition "f hot
oil and trcatm~nl ('v~lp

Cll~-n

IMP
Prefilter
BELL-Ol

9:20a-12:25p
18') 1I1n.

1.49 L1>t-I
1 i I (. r s

0.276 ",J

P.-n I dl"h'" r"phE-Il,,1 100 0.36

Area S.mplc - In plimp
roa. (below g r o u u.l
lev.ll) Op"rator P.')"5
down her~ ~c~~sjnndl)y

BDX-82
Prefilter
BELL-02
Silica gel

MSA-II
IMP
Prefilter
8ELL-04

9:20a-12:25p
185 lIin.

9:25a-12:21p
182 lIin.

0.53
0.098

1.52
0.277

LJ>H
10)

I.PH
m1

r l' n t a c l , 0 r lJ p II P n01

Total

"~nl a c u Lo r o p ue n o I

I 15

15 . M
ljO.t!

93

I. ) 3

0.34

BDY-116
Prefilter
BELL-03
Silica gel

9:25a-12:21p
182 min.

0.'51 LPH*
0.096 m)

Pent a c h 1o r o p he no l

TOlnl

< 12. 5

< 20./1
" ~S·· <0. J4

Are a S a II pIc - S ;j OIl,'

location Ils llf:I.I.-fll
;Ind 02. Dun Itf,

treat.ent c y c l ..

MSA-I!
IMP
Prefilter
BELL-05

12:21p-2:52p
145 .tn.

1. 'il
O. :'20

1 PN
III 1

I> '0tl I ,j C h 1 ,", r o I' II "1101 29 o. 13

BD-82 12:57p-2:53p
No prefilter 116 .In.
BELL-Oft
Silica gel

0.64. LP~l

0.074 ml
,"",ll .1,',1 or.J~h"I1111 < 20 < • 27

*A hole in pulsation damper was discovered during post-calibration. Total air volume sampled may
-~-


