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Generic Scenario: Application or Waterborne Wood Preser,,atives Using Pressure Treaanenl 

Almost 600 millioo cubic feet of wood an: treated with presa,ntives in !be United Stares each year. Almost 
7$* of the wood (400 millioa cubic feet) is tt,:a1Cld with wucrtx>mc prc,svali.va. wbicb n used ID ma.poles. 
pilin1, fen= poslS, lumber. timber, and plywood. Less than 25\1 of the wood is aa.ted with oilbome 
prcsavalives �bas penUICh.loropbellol (PCP) a.ad =oso<e. The.mosi common waierborne p,esermives are 
chtomal.ed copper arsen.a.te (CCA), ammoniacal coppct anewc (ACA), &ad IIIDIIIOll.iaca coppe:r-zinc:•anen&1e 
(ACZA), wblcb are derived from 11111D01Uum anenic pencoxide, sodium aneulll. or sodium pyn>arXIIIIC and 
ocher inecal salli (C:1-�"e!iromimn, copper. and zinc) (I]. Ane11ic: trioxide ii coa� ID ar,emc: acid to produc,: 
these anen:ical wood paa .-.civu. All anenic aiolidf-comumed in Ille Uailed S- is imponed. and the 
�• indullly � 70'Jo of mil import [2]. 1be cunaa U.S dem•ed '« CCA ia 150 millioo pound, 
(ofecuve iupedlcsll • olUde con1a1t). The U.S. productioo ii about 16' milliocl poundL CCA is provided za, 
by maollfacmren u a 50 or 609' concenm. 

· The Occupational Safety end Health Administtali011 (OSHA) ha cste&lisbed standards limitins wo«ter exposure
u, inorpnic arsenic (see Table I), and the U.S. Enviroamentai Proc=tioo � (U.S. EPA) baa limd
inorpnic arscn.ic u a bazanloos air polluwu. The EPA al.so ha lisud proc:eu -· proceu l'C$iduals.
�ve drippu11, end spent prescrvuive ·u bazardoos. EPA auidelinea reauJaie the""' of anenical.
prcsavatives and stonnwar.er runoff and provide standanls foe a-eaanent plant dcaip. opcralioo, inspection. an4
closure (3].
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Table l. PEL&. REL&, and TLVs fo«" Aa, Cr(VI), Cu, and NH, 

OSHA PELl(I) NIOSB� ACGIH TI..Vsc<> 

(mc,'1113) (mitir) (ms/11131 

0.010 c-" 0.002 ScCO

C 0.1, DW 0.001 0.05 
. 0.1 0.1 0.1 

27 18 18 

(�il 35 ppm) (25 ppm) (25 ppm) 

27 27 

(ST 35 ppm) (ST 35 ppm) 

The Ocx:aparional Safety �d Health Adminisindoo (OSHA) permissible exposure limjts (PELsJ .,.. 
time-weatm,d avenge (TWA) conccntntions that must not be exceeded dwing any 8-ht worlcslu � of • 
40-br woclc•cdc. · . 
The National Insti!Ute for Occupational Safety and Hcallh (NIOSH}-rtcommendal exposure lim,u 
(RELs) are TWA concentnlions for up 10 a 10-ht wotlcday during a 40-hr wO<kweelc. 
The Ameri= Conference of Governmental lndusai.al Hyg:icni$1S (ACGIH) Threshold Limil Values 
(11, Vs) are 8-bt TWA conccntnlions. 
Ceiling conceoindon. 
The ceiling value il messrd LS • 15-mln TWA exposure. 
Suspect can:iooac,n. 
Occupational cazcinogcn. 
I ppm a 0.71 mg/m). 
Shon-cerm exposure limiL 
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.\.fore than J.00 pfJnts 1n :.he L'nHtd S,atcs trelt wood wnh arsc:n1cJ\ preser--Jc,.·es {3}. of wh;ch .about lOO �o l SO

are large ue�cers with on annual producuon of more Chan 40 ci11lion board :t or wood ( 1.000 board ieec IS 

equivalen< 10 abouc 57 ft'), abouc 150 co 180 are medium tre·i::� with an ,: ual production of 20 .co 40 million 
board feeL ond 120 tO 150 are small o-eacers with an annual :•J<:luction of . •er than 20 board feeL Large 
=n generally operae 5 day,lweek in I shift with 12 to IS workers/shift. Medium trea1el1 operate S

days/week in 1 shift with 8 co 12 workers/shift. Small auiers operate S days/week in I shift with 4 10 8 
worun/shift. 

Wood c:ao be pre,erved usin1 either pressUR-ttUli.n1 proceues aps>lied in a a-eaanent cylinder - the preferred 
comm=ial approach - Of non-pres.sunHreaiiJl1 pl'OCeSSt'3 CCA is tbe IIIOSl COl!llllOII wlle:bome preservative 
used (3]. CCA is shipl)ed by dedicated tank.en IX> tl'CIUDenl plants as a 50 Of � coocen=. r:ran.sferred to 
concentrue Wiles. and later dilu=:I with water &.Dd 1r1n1femd to worit t&llks in a co..centrati011 of I to 2% fOC' 
u.se ·in a-ea.ting wood {2]. Tho nonnaJ pceser,adve retentioa in wood is 0.4 lb (active ingredient Of oxide 
content)lft'. Tho rete11ti011 for some sround contaet and marine applications can be u hi&h u 0.6 and 2.5 lb/ft'. 
rcspectlvely. 

Typically, siacks of lumber to be treated an, forklifted from tbc wood sttKa&c C"C& to the treatment area. There 
the wood is loaded ont.0 a tn.111 and pulled on rails in<o the o-eaanetu cylinder, &.!Id tbe cylinder door is closed. 
TIie cleaned and/or conditioned wood is vacuumed in the treaanenl cylinder IO remove &ir from the wood cells co 
pennit maximum reu:ntion of the creating solution. Preoervadve is thea fed iatO tbc cylinder through piping from 
the work tank with hydrostatic or pneumatic pres.sure applied until the �•• penneaies cbe wood. The 
wood is again vocuumed to remove exces.s preservative. which is rerurned to the won: tank foe reuse. After the 
intended preservative retention has been ochicved, wood is pulled from the creaanent cylinder. anal� foe 
chemical retentiOI\, an<f placed on drip pads until drippin1 has ceased. The treated wood is then transferred to 
drying sbeds or pl� in an open yard [3,4]. A. typical flow diagnm of �I operations is pr,:senced in 
Figure I. 
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Wa.stes Gen,nited Crom Wood-Treatinc Proc,sses 

Treaanen< processes that use ..,,,er-soluble preservatives disdwge little or no wastewater because liquid wasie is 
reused to mm fresh wooong sorution. For «ample, solution dripping onlO drip pad>. washdown water and 
rainwater. :ind rinsewar.er for equipment and 1001 cleanina all now to • collection sWJ>p and are tnnsfem:d to the 
dilution water tank (3]. Tani< farms are �igncd to e<>ntain spilled or leakina preser,uive. wb.ich also is 
recurned to worlt Wlks for reuse. Mott of the h&zardoos wast.e geoena:d by wood-naliDS pla.na ccasists of 
soil. sawdust. or wood chips. These wuces a,e dried. drwnmcd. and tu= tO hazlrdoua w- lmdlUls for 
disposal. Worker exposure and environmcnllll contamillllllon � bowcva-, occur as• result of accidental 
releases dwina delivocy, !tOnP, and mwna of preservative and durin1 wood awmeat and Jt.Onp. �eases 
can be i.11 the foml of vapors. aerosola. dust. drill', spills, and stcnnWlba' nmotf. 

To �vent exposure durin1 delivocy, eneniic:.ils usually fl unloaded from Wllu:rs on a drip pad 01' in a confined 
area. !ndumy-swidard quick couplers are available to prevent releue durinc ausfer of the chemieal to the 
conceotrate tank. To ,niairnize <tie po(endal for oixideotal release wheo dillltinc the c:ooc:entramd cbemical. 
preservllive is transferred from c:oncentn!C tallb to won. ta.ala and from wont tallb to the au.anent cylinder 
through an enclosed syst1:m of pipes. To mitipa, die ef'fec!s of lcaJr.s and spilla. suns,, and auxina tanks 
usually are kept in an isolated. centnliud localion. on concrete floon, with lininp and draina&e systems to 
conwn the cbemieal and return it lO the woric Wlks. 

Acn:>501s a.nd vapon released from work Wllc.s. c:oncentnle tanks. and treaanellt cylinders are a greaier threat 10 
the eiivironment and to wmer health than are lcalr.s and spills. Also, dUll col1ect.ed oa drip padJ can become 
&itbome. �ntin1 a hazard to woric.en. O!ernical• can be trwfand beyond the COOlrOlled area by movement 
of worms 01' equipment. WotUn may be expoled to cbemicals when clani.a1 up spills and leaks, washing 
dowu sump pits and drip pads. or pacb.aina conwninmd waste for di,pwl Stom1wtter NDOff and seepage 
can c:auae g:roond c:o<>ttrnination ln the O?CO � yard. 

Enclosed treaaneru buildinp and closed mixing systema redll08 worm exposure and the possibility of 
conmmiNting the environment. as docs coverin1 the iream! wood in the sun,e yard. AuLOOWing the aea.anen1 
procew:s (usina automatic lumber-handling syscems. compub:r-controUcd lllWIII sysu:ms. and remote 
moni!Oring) reduc= the possibility of exposing wotUn to chemical$ and of transfaring cbemicals outside 
conll'Ollai areM. 

PMN chc:mic::al.s may be used u repllla:ments for. or additioaal comp0IICIIIS in. the wood p,esr:rvative chemicals 
currently used in the proc:esa. In this aeneric scenario. the PMN cbelrucal i.s used either as an additive t0 a 
cu=t wau::borno wood preservative or as a onc-<:bcmieal new preservati-.e. 

En'riromllaltal I I · r (tOW lb/year at a single wood treatment facility) 

Solid Wastes: Solid wastes ·containing the PMN chcmial arise from soil. sawdu.sl. and wood chips conwrunated 
with the wood preservative u a result of the tTCatment process. ill a rypieal treamle!II facility, one 10 lWO 55-gal 
dtums of solid wasces are aenerated every 90 days. These solid wa.stes are dried. drummed. and disposed of a1 

hazardous or nonhazardous waste landfills. depending on the charlctl:rutics of the wast.el. Tbe PMN chemical 
may be one of the residual chemieals in these rolid wasces. Tbe extent to which the solid'wastcS I.le 
contaminated with the PMN chemical w,11 depend on whether the cbemieal is volatile or inorpnic. as well .s the 
process by which the wastes became contaminated with the wood treaanent chemieal. Tbe amount of PMN 
chemical released as solid waste can be estimated from mea.surcments of PMN conte<>I in samples of solid waste 
from an acwa.l operatlon. U such cwa are not available. cwa on the typical concentr.Uion of cwrently used 
cbemical(s) in solid wastes may be used. The 3mount of PMN releaso:1 can then be estimated from a ratto of 
mau fractions of the various chemicals in the wood p=rvative as: 
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c_ ,lbilb) • SW (lb/yr) • �p,..,./M, = lb/yr

where C, is lhc typical. concentration of chemical i in solid waste from lhc facility. SW is !he annual solid wasie 
ourput from the facility. and MPMI< 

and M; :ire the mll.Sl fractions in lhe wood preservative chemic:tl of the PMN 
chemical and chemical i, respectively. This approach assumes that the PMN and reference chemicals are similar 
in volaulity, reactivity, etc. 

Air Emissions: Air emissions of a PMN chemical component in the wood pres«vacive could arise from tn11Sfer 
of concentrate from shipment tankers t0 concentrate wiles; workina and brcathinr losses from concentrate tanks. 
work Wllu, and creaanent cylinders: leaks from valves, conneccon. and other plumbina used in the facility's 
flow lines; contaminated dusts and solid wastes st0red at the facility; trcatal wood collected at the drip pad for 
dryinr; and chemical drips and spills in lhe lrC&lfflCnt areas and on the drip pads. Most air emusions are 
expecied to arise from venting and breathina los,a from the various tanla 111<1 �cm cylinders. 

The extent of air emissioo.s of� PMN chemical depends greatly on iu -volatility. Inorganic cbemic:lls currcntJy 
used in waterborne wood preservatives have a low volatility. For a generic wood treaanent facility and a PMN 
of unknown chemical characteristics (e.g .• volaliUty), ic is difficult IO esumate die potential extent for air
emiS$ions. For a volatile PMN, air emissions can be calculated usina emission fac:torS developed by U.S. 
EPNOAQPS (AP-42 and other related publications). 

Alcemativcly, PMN air emissions may be estimated from a ratio of mass fractiOIIS of the PMN chemical 10 the 
cl)emicals currentJy used in wood preservatives. Information coll� from oae wood trcannent facility (6] 
indieales that arsenic concencntions in vent emwions from treannent cylinders typically = les.s than I to 2 
µg/ml. Based on chis information, a 7' x 100' cylinder th.at has a maximum wood capacity of 1706 fr and can 
creat 6587 charges per year wu calculated tO vent 0.00208 IO 0.00416 lb;'yr arsenic emissions from cylioden. 
Using the same data. worlc Wilt venting loss.cs of arsenic (I 8' dia. x 12' higb) from blowback opention.s 
(refillins of the taro: when the cylinder i3 emptied} are estimated at 0.00088 IX> 0.00176 lb;'yr. These data could 
be used with appropriate mo factors LO estimate cmiuions of a PMN chemical from dlese sources. 

The possibility of dusts containing me PMN chemicals becomina airl>orne also Medi to be addres$cd_ U.S. EP,._ 
and iu contraetors have developed empiric.al equations LO estimare me extent of these cmissio!IS under a variety 
of conditions [7]. 

� Liquid containin1 lhc PMN chemical could arise from drips. lealcs. and spills of the waterborne wood 
prescrvuive during and after treamleo· :fowever. all wood treaanent facilities = designed with a self. 
concai.ned system for liquids to colle:: .;d reuse run-<>ff and .spills. In addition, dried-up wood pre:scrva1ive from 
L�e drip pad and � areas is rinsed orf and returned co lhc work tanlr. for reuse. Under these facility 
characteristics. PMN releases 10 wat.c:. will be negligible. 

Work.er Expomn 

Woricci- ex� to the PMN chemical in the wood preservative potentially could occur from both inhalation and 
dermal routes. The extent of woricer exposure to the PMN chemical depends on the design of individual 
treaanent pla.a.11 1111d the exre,it of au10marion in each facility. Accurate quantification of lhe v21'ious routes for 
potential worm exposure is difficult for a generic cream,ent planL However. as,asmcnt of woricci- exposure 10 
arsenic currently used in wood trea1menc pfants is a regulatory requirement Dala from Cllm!Dt monitonng 
programs thcteforc may be used 10 analyte potential woricer exposure to the PMN chemical. 

Inhalation (mg/dav): Inhalation of the PMN chemical is expected IO be an impocunt route of worlcCT exposure to 
lhe PMN chemical. [nhalation of the air emissions is expected. and relea.ses co the alt from normal worlun1 
operations are expecied to be more significant lhan accidental spills or leaks. If the PMN cbemic:tl is volatile. 
lhc emission ra1t:S from concentrate tanks. work tanks. and a-caancnt cylinders could be used LO estimate woriter 
exposure. However, lhe most :,,ccurate way of C$timatina worur exposure would be LO use measurement data 

Q from personnel exposure monitoring. 



Cum:n1ly. OSH.A rules s1ate that =nical wood treatment plants snall require ,11 employees po1enually expo><d 
to .urbome inorganic .nenic to wear respir:uors. AJtcmatively. the plant mtat implement a Pennissible Exposure 
Limit (PEL) monitoring program. Many wood treaanent planu have chosen to conduct monitoring programs to 
relieve their employ.a of the burden of wearing respiraton. Measurement dau from these monitoring progr;uru 
could be used to estimate worker exposure to the PMN chemical. provided tha1 the PMN chemical is inoraan1c 
in nature and reasonably similar in chemisll')' to arsenic. 

Woriter exposure tO the PMN chemical in a wood treatme111 facility could then be estimated as follows. 
Assuming that the won: involved is (on avena� medium ducy ui c.enns of level of physical activity required. an
inh.ala.<ion rate of 1.25 m1/hr can be assumed (CEB. 1991). Further. if c,.,,,._ ,.. d the measured time-weighted
avenge (TWA) inorganic arsenic exposure conunauioo of a woriter o- a rypical 8-hr sb.ift. the inhalation 
exposure of a won:er during an operating day tO PMN chemical in the wood preservative may be esrimat.ed u: 

CPEL,.. (µg/m1) • l .2.S m1/hr • MPM!IM,.. • H (hr) • n mi/day

where CP1!1..,.. "'0.010 µi/m1. and Ml'Mll and M,.. are the mass fractions of the PMN chemical and inoraanic 
arsenic in the wood preservative (tbe Janer referrina to when the measurements were made), and H is the number 
of houn per shift the exposed won:er is �nt at the facility. 

Dermal Exposure (mg/day}: Denna! exposure can arise from durina wood �ative =fer. spill and liquid 
management, and handling of trealAOd lumber. Bex:ata" cum:nt wood presetvative chcmical.t are c:orrosi ve, 
worken are required to use gloves, rubber aprons, and rubber boots at all times. A.S!umina that the wood 
prcsuvative solution containing the PMN chemical will contioue to be a,m,sive, CEB (1991} guidelines can be 
u.:..:i to characterize dermal exposure.

Direct contaet with the PMN chemical is expected to be negligible bcause of the use of pro(ex:tive equipment. 
In qualitative termS. dermal exposure of workcn at the wood treamlCllt facility may be best cbancteriu:d u 
incidental coni.:t (CEB. 1991) from the conuict of protective clodlin1 witb me PMN in me wood preservative 
solution. 

Other Powidal Conc::erm 

Release of the PMN chemical to the environment also will occur u a result of the re1e11tioa of wood preservative 
in the treated wood. The implicarlon., of this release may need to be addressed foe me PMN chemical. 
Typically, 0.4 to 0.6 lb of wood �ve is retained per rt3 of auied wood. The extent of PMN chemical 
retention can be estimated from the weight percent (on a dry solids basil) of PMN in the wood preservative. 
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