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ABSTRACT

B

A praliminary survey nf the Roppers Company, Inc., Florence,

'Sou:h Carolina wood tréatnent plant wag dome as partial ful-

fillnan: of obligationa to the Na:ional Insci:ute for OcCupa-

P

ticual Safe:y and Bealth under Contract No.' 210~ 78-0060,

"Iadustrial Eygiene Asaespmenc of New Agents - III.™ The f1e1d~'(

. odte visit of July 25, 1979 provided faniliariza:ioﬁ with

.',cutrent and pnst process methods and c'ntrols utilized to reduce

oc:upational hazarda._ !mployee classifica:ions and, 6 accident

 prsven:1on program vgre ravieved and evaluated nlong vith

L historial data and e:pariance from air ncnitoring. Range-"’

J‘ﬂtzfinding air sanpling was conduc:ed during tegular opetations

to sscertain airborne levels of 511 cha treatment :hemicals.
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INTRODUCTION 4

”Sﬁavlfé—Toda‘Associates; Incorporated, in conjunction itk the 3

National Institute for Occupational Safety and Health, undor o ) g

C Contract No. 210-78-0060, "Industrial Hygiene Assessment of Rew : i

o . ““I%Agents - III " conduc:ed s ureliminary industrial hygiene survey ?
qutt the Kopperu Conpany, ?lcrence, Scu:h Carolina wood treatment ;'

‘plan: ca July 25, 1979. Thia plant purchasea and proceases mixed. g

. 7

hsrdvood and pines for :rea:ment and sale as polea, railtoad ties, f

. !ence pos:s nnd dinena:l.on lumbets, us:l.ng the two -jor primry
presuure treatment prncesses _ lt ‘was salected as bemg representa- o E

"ii.tive of a larga divarsi!iad Sou:heaa:arn ﬂnitao Stl:el pressure' I . :

13
LA
8

>*;:raat1ng facilitv.',

R

, The purpose of the preliminary survey is to gain familiarity with i
process ne:ﬁbds‘and potentiallor ‘known expooure'conditions; ' i
. ovcluate test caupling me:hads- snd determine the nead for compre-
‘1zg§enlive finld 1nvas:iget£ons to evaluats Iong-term health effects
3asaociated with Pentachlorophenol, Creoaote. and CCA (chromated
copper arseanate). The information obtained through this tesearch
',cffort w111 be utilized 1n technical reporcs oa the wood preserva-'
v - eive 1ndustr7. ,. | R
o @ %
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i:ﬁESCRIPTiONPOF‘THE FACILITY

~Tne Flerence plant eas huilt An 1946 on’.a 174 acre site. Pressure
,:treating nethods have alnays been used at. this facility PCP and -

: cheosote treatnent was done in four nanually opened cy’znders._‘

;- These ineluded one PCP, 8"x 50' aud threae creosote, one, 8 r 60"

: 357, In £ proximately 1954, Koppers Company, Inc.. .
‘acquired the fa:ility and have made changes and additions to the

‘J‘ : 9 -an 8' : 185' PCP cylinder with hydraulzcally "
_operated door and bridge rails was instailed., In 1973 ‘fire re- -
.:ﬁtardant treating eyiinder (6' x 65') with hydraulic bridge rails
fand door‘was instllled in 8 separate area of the piant. During 1978

‘the CCA treating plant -ae built on the site using an 8" x 135""
eylinder with a. hydrnu}xc door nnd hridge rails. Since 1954 tvo ;
‘of the originei treating cylinders were modified -ith hydraulic :
*doore and bridge rails.? - ' ' : :

-The originat three,creesete cylxnders and ‘one’ PCP cylinder are""'
ﬂlocated,in the originai treating buiidzng " The PCP cylinder that
,'ee edded:in 1958 is edjncent.: These five eyiindere nre renoteiy
eperated fron on air-conditioned control roon.ﬁ'The ch and CCA
fnnits nre separated by censiderebie distance uith their own yard
'storoge erens and eperating persennel

These tuo:operations have‘;

The plant employs, at the preeent time, appreximately Jdﬂpeople

JIZS of whom" are production workers and 16 are administrntive ‘;; -
. Wood trestment is conducted, typieally on three shifts, seven '
‘.daye per neeh. There are for’ treetment operators, one per ‘shifze,

},Wei;’ iA the PCP and- creoiote treatzng piunt, end one in the ‘NEX and. e

=]
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cCA facility,'which only operntee on the dey shift.‘ Thejenviron-; -
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mental 3system operators are responsible to‘oporote and maintain
all of the oquioment used in the environmental systems. The
“locomotive. operatorS and some of the yard crew assist in lecading
| and unloadxng charges from the treat1ng cylinders. All other
parsonnel in the plant are 1nvolved ir wood preparation; i. 8., .
' saving. peeling, boring, etc. and/or raw material storage and
shxpnentv
The creosote ana PCP treatment operators’' tasks include making
up “and heating the PCP-0il Solﬁtion; transferring PCF or- creosote
,from ths storage tank to pressure cylinders; checking pressure
_ganges and tonperaturo treating cycle conditions; draxnxng the
~eylinders and pulling vacuun, and opening the cylinder doors at
the completion of the cycle. ‘Minor loaks‘and‘punp repairs or
. adjustments are done in addition to assisting in loading and
withdrawal of tram o“is from the cylinders Plant-wide maintenapce

porsonnol are responsxble for major repair work on cy11nders,
: 111nes, punps, etc.

}All the plant employecs are members of the Intornatxonal Wood
Workers of America, Local 5-77.

. 7 _ DESCRIPTION oF PROCESS _ S .
”lPoIes.‘posts, railroad ties or dimension lumbeér are treated
 either for open ‘market sales ar as specified by customers.
lUtility poles commonly are treated by all three preservatives,
- with 60 percent of the poles givon PCP treatment. Fence posts
usually receive the creosote pressure trestaent The Grade I
' »creosote solution, supplxed by the Koppers Conpany, is used for
.'both of these products. Mixed hardwoods are used for railroad
\':;es They are air-dried up to one year and pressure treated B
"nithla 80/40 crqéthg&oal tsrﬂuix.‘ Tfeatnont cyclos-for these ‘
~products vary f:om 5-20 hours, with longest time pdriods for large
pgies‘of,ha:dwoodi.e There is Iinitod processing for specxalized
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~ us5es Such as subuay supports and bridge txmbers uh1ch recezve‘
&jcreosote trioryl phosphate for preservat1on and flame retard LACY .

Nl

rnimensxon lumber 15 dtrod to suitable m01sture.content and typlcally

Ly Al ey S Pl e RCERA VB 21 Loy B Do L

:recoives either PCP oil or CCA pressure treatmont.. This, in ' most
bceses, takes shortor time periods of 5-8 hours vith lerge timbers
~and polee requxring up to a. 20-hour cycle. CCA cycles typlcally

;are 4- 6 hours for posts and dinension lunbez,“_" :

A B wb s L T

PCP which is received as I 000 acd 2 000 lb blocks, is lede
tup in 'y P- 9 oil in . centrolly heated tank and punped to storageL
CCA . concentrate (SO‘) is rece1ved 4in tank trucks from Koppers
‘Colpony 1n Atlanto and diluted to 2& for use ot the plant s
' Grade f creosote ‘and’ creoeote/cool tor are received 'mixed as.
roqnested, for‘the'previously iﬂdicsted -ood product treetnents l

s LA e 2

ftional 111ness related‘to ony of the treatuent chenicals except
ufor typicol pnotosensitizetion resutting fron creosote contact
exposurer L R Tk
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South Carolina plant.: Industrial Hygiene monitoring has been _ P

Co , o o ‘ . o T
‘performed by the company since 1976-77. As stated above, some ]

. )
" . of this infornation»hes been utilized in the EPA RPAR response.

i

|

Mr. J.'l. Evans, the Safety and Health Supervisor for the Florence

v k3

wood treatinglplant, conduet; formal aonthly plantwide safety ‘ K

neetings.'Questions or problems concerning safety or industrial

nygxene are discussed. Weeily safety meetings are also held _
vzthxn sach department and from these each production supervisor : )

v ) provides e-written report.
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Pre eaployment medical exam;nations are conducted on employees,

Fet bt nlam bmn

SRR pot, ne perzod;cal pnyszcal are conducted No phys;cxan or

11ceneed nurse is Ioceted at the plant There are ‘two employees;Jrf‘?é‘

,» trained in first aid who are responsible for providing any

PP VP

elergency treatnent on site.

1
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All enployees are. requxred to -ear a hard hat and safety shees
,Treating operators and helpers are supplied with eye protect;on,

zloves,rboots, disposable coveralls, and sl:cker suits for use as

needed. Scott Air- packs are provided for cylinder entry and car-

4
it i e B D 2N g o S e e A e

- tridge respirators are Utlliled when handling Pente blocks

]

Almost half of the employees.use work uniforms whilé the remainder - =l b

a N : . ) ) ‘ . f,

, ﬁbrlng'kork-clothing from hone. Those utilizing the uniforms also' )

use a comnercial launder:ng servide The Plant has showers and L ees Lot oty

Sone enpzoyees shower before leavxng the

2a

change«roon fac;lities
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vplanf premzses at tho end of the shift but if aﬁﬁears tdvbe

- et '“,’ ,‘
' h

: a matter of prefcrence.ﬁ In most cases, tha employees do change’

,,,“.

_t‘ﬁ}'from street clo:h:ng to work cloth;ng at the begznn;ng of the

1lnsvzcrron os THE PLANT : -iﬁgf'
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‘An indusfrtal,hy;;ene walk-through survey'of the treatment facxlxty

©

was conducted following prelininary discu351ons with plunt

s .
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" deer opeﬁing ;herefgﬁe‘ﬁreater operator stands at the #onrrol
;  phnelé» Because of mechanical problemé with eylinder drainage,
Sy the time tﬁe docr was opened, ﬁhe charge had cooled to
. approximately 145° E._ Some steam and fume emiséions\were.
'wahqéevér;:é;ill visible., Area saﬁplég wvere taken om bundles of
‘both PCP and creosoté treated wvood after 1# was removed from

fhe'cylindets.

Traating qperdtars‘ané‘ygrd crevw aggistiog in the unlocading
,opefation uoed‘giéve§ te winimize akin contact with the treat-
‘ﬁant chenicals!“ﬁa reapira:ory prute:tiﬁn‘WQS‘uFilizéd.‘: .
o . n‘xs‘cvﬁl_xrr‘zonl or snﬁvz‘ylnzraon‘s | |
lrf“‘The>NtOSH‘§aﬁilipg-and‘aﬁalytical nefhbd ?.& CAM 2i7 vasg u:ilized“'>
: ‘ f;r_athunting ;irbornn lavela qf creosote. Bandix BDI-bllair
‘sampling pumpe, pre- and post~cdlibrated with a qugeraal Pump
: Calibrator, Model 302, were opqrafﬁd’at‘flowlrstes ofli.5¥2,b
'vlﬂii:e;élﬁer_niquéel(LPH).‘ fhe sampling :rain‘inciQdéd a glaes
§ iibéf,:fypevA.‘ﬁrgfi;tef and a 0.8 micron silver'aﬁnbrane filter
vwi:h;d callulogse back-up pad ia a 37 onm, J-piec§ cloged-face
Icgss@tté, In chq Iab?rata;y. the‘filgefs were anlayzed by a e
:‘cycléhexa;a sa;hle; exfraéiiou. a;aporggion. gnd sravime:ric
ﬁe:efﬁina:iﬁn of rhe res;dﬁe.feo |

A silica gel adsorption tube and a’ godium hyd;oxgde,impinger
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f:aken side by stde 1n order co evaluaté and conpare bogh

1wfoaﬁpling and analy:ical nethodg.: Bendix BDx-ﬁl and HSA Model §

a

Hpunps, calzbrated as described above,'were operated at flow

_of upprozimately 0 S LPH Ear the silica 3e1 tube and

—'Q}I 7 2 5 LPH for che inplnger method.‘

>‘*ﬁ-Tne inpinger method 1nc1uded a nidget bubbler containtng 15 ‘ml.

faf sodiun hydroxida solution falloved By a ae:and empty hubbler

- ovcr or candensation.,‘rhe sanples vere nnalyzed accordin; to

3"the uetbod of Crluner and_?raell uuins gas chrouatography and

"Pcf‘callacttd on-larg! si:a silica sel tubes (260/520 mg) was‘

deoorqu vith 10! methanol 1n diethyl e:her. deriva:ized end

VVIHCIYICd hy 3aa chronatogrlphy uaing a fllﬂ' 1oni:ltioa d-tector. - >
/Q:O 8 nicron Hillipore AA pre!iltars 1n three-piece cassettaa were

ualsc ndd-ﬁ‘to determinalif there vas any airhnrna patticulate

%‘nofhanol die:hyi e:her soiutiou, the oamplo vas deriva:ized'

in - : 5

ogrnphy{ﬁlrhe lover lini: of

‘:and then analy:ad by gau chron R

"Gao Chromntographic Analysia of PCP 1n Hunan Urine by Furnatiou
] 4 Alkyl Ethers" M. Cranmer, and J. ?pael, Li 2 Sciences, S

v
oot
e,

e g Reae s A = e i TR T s S




FT:'hilllgriﬁs'per cubic neter (ng/n3) by the 1np1nger method and SR

o RBSULTS

The craosote aamples collec:ed 1n the rrearmenr building and

on the bundle of treated wood showed spurious resulcs. The

‘blank filter used in :he analysis indicated high levels of

extractahle arumatic hydrocarhons. The area aample containe&

- 0.9 ag ané lmé ag'cyclohexane extractable, respectively.

#hereaé, the blank had 1.2 mg. No valid air concentrations can

be caIculated. o L ) ' o '

Thg aet r! PCP air sanples collected at the cylinder door while

"the éhhrge-wau being unloaded ahowed PCP concentrations of O 01

© 0. 04 mg/m3 by the ailica gel/prefilter mechod. " PCP lavels on

rap of rhe buudles o’ treated wood were 0,11 mg/m3 by the impinger

mtthod and c.12 ng/u3 by the comblned silica 3el/pref11tsr methad

.

' ANALYSIS AND DISCUSSION

i

. Following a review of the erroneous crsosoteldata; analytlcal:

laboratory procedures‘were invesctigated., A number of inconsist- "

encies in the :echniquos uned compared vlth those recommended

in thc NIOSH metﬁad 'wera found A Sozhlet extraction was utilized

.1nstead of ultrasound- the 3 milliliter solubla portion was

‘evaporahed to dryness instead of al millillter fraction' and a’

LY
<

‘vial was used' fur the 3rav1metr1c de:ermination 1nstead of a :eflan

‘s , < - B
‘,bv_ 1. : g . LE e % .,“

St

Y eup. ALl of these nodifica:iana resulced ta poor Cﬂﬁl?fical

':g'uonaitivity and therefore.’lnaccurate and invalid data.

i
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- Area Ssmple - Taside . - - BDX-10& ...

. adjacent; transfer & f
. vacuun cteoaote pumnsuﬁﬁ"

"KQPPERS COMPANY-"
lypgenqe South Clrollna

TOTAL AIR

SAWPLE_ DESCRIPTION

CONCENTRATION -

o

,ﬁt VOL”NF u'f‘f

Creo-ota

treatment building, (Conl Tar Pitcb Volatllaq)

" KOP-005

- 0.9 qg,ﬁ

.. from #4 creosote ‘cylinder. ‘.. -, -

Area Sl-ple - on 35" 3-;fﬁbi¥60Ff':
poles following removal ¥ KOP-020,

Cr.oaote 1;?221 '
‘(Cﬂll Tar Pttch Volntilag)

3:659—7:55p1,
250 nln. 3

! ‘\')"

Cldmg o

‘Blank Fileer - i ROP-021% i Creosste’

1.2 ng

" panel; machanical pro~ - sllica gel

Sner M
" had cooled to 145° P. .. KOP-008 - 32 min. ~ .. 0.053.@3 ' Peatachlorophenol

Aréa Sanpl. - at lS PR 'BDX-IDI
penta cylinder adjacent " . KOP-006 =~

dogr opening wvhere oper-: . Erafilter7"gi;"
ator gtonda at control - KoP-007 - -

s ﬁentachlordphénol};{;lé

Iz;Peqxqéhlorophenﬁlf;; ;l'
blems with cylinder ‘
draining and charge . - #1 MSA 3:009-3:329

by the time door wae . Impinger
opened.: . . . L. (NaOH)}. .-

al

3_0.; ug

0.24 g
- fO;".pB

0.3 g

{O.DA?mslmbﬁ

. 0.01 wg/ud . e

" Blank Prefilter . .. . -  KOP-OI2

- . Pentachlorophenol.

0.1 ug

;_ lléhﬁ silica gel .o ) KOP-OIJf,ié;yfwlfa;3.3,; ',7;firﬁ"; - jr?’,Puniachloibﬁhahol°

0.0 g

Blink NaOH = L . KOP-OI&VH':; f-i’ﬂ R ""‘1»¢:h'y, VAPéntnchloroPhenbl
Twpinger Solution ' R S L . .

0.02 ug

4 -
B
- o
il o . . © o - ~
°
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SAMPLE DESCRIPTION

 PUMHPS
. SAMPLE#

- Lot . P O A
B L B
¥ >

" Area Sample - on PCP

treated bundle of wood:
~ following removal from
. #5 cvlinder

_ BDX-83
KOP-010 -
_prefilter

. KoP-011
silica gel

BDX-66 -
. KOP-009%
Impingar
(NaOH) -

S APPENDIX A - . ' ‘

AII MONITORING nzsuth - Burvey Data: 7I23[79
FLOW RATE

V‘TOTAL A;a

SAMPLING -

TINE (min) COMPONENT .. CONCENTRATION

3:lﬁp~4:40§ ‘ -Péhtgchlo;ophenol

Pentichlorophenq} - E i B
©0.12 mg/ad ;!

3:13p-6:9091v Pentachlorophenol

e







