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Generic Scenario: Application of Waterborne Wood Preservatives Using Pressure Treatment

Bacikground

Almost 600 millioa cubic feet of wood are Teated with presarwatives in the United States each year. Almost
75% of the wood (400 millios cubic feet) is qealed with vaigtome pressrvaiver, which are used to Test poles.
piling, fence poss: lumber. timber, and plywood. Less than 25% of the wood is Teated with oilborne
presexvatives such as pentachloropbenol (PCP) and creosoie. The most commot vagerbame preservarives are
chromated coppa anenats (CCA), ammoniacal copper arsenate (ACA), and ammaniacal copper-zinc-usenale
(ACZA), which ars derived from emmoaium anenic peatoxide, sodium greenate, or sodium pyraarsena® and
other metal salts (e.g.. chromium, copper. and zinc) {1). Arsenic trioxide is converted o arsenic acid 0 produce
these ansenical wood presavatives. All ansenic trionidé woaumed in the United States is imported. and the
voud-gresarviag inshmry uses 70% of this impart (2). The cuvent U.S, demaad for CCA is 150 millioo pounds

(of active ingredient ss oxide content). Tbe U.S. Mmuabanlﬁmnmpmm CCA is grovided as a
by manufacumes as a 50 oc 60% concestams.

" The Occupationa) Safety and Health Adminiscation (OSHA) has established standards limiting worker exposure
W norgank anenic (see Tabie 1), and the U.S. Enviroumennl Prtection Agency (U.S. EPA) has listed
ipoTganic arsenic as a hazardous air pollutant. The EPA also has listed process wastzwatrs, process residuals.
preservarive dripping, and spent preservanve as hazardows, EPA guidelipes regulate the use of arsenical
preservatives and stormwater runoff and provide standards for qeaancot plam design, operafion, inspection. and
closure (3).

Table 1. PELs, RELs, and TLVs4 for As, C(VI), Cu, and NH,

—
OSHA PELs™ NIOSH RELs™ ACGIH TLVs'¢
(mg/m®) (mg/a) (mg/m*
As 0.010 C9 0.002 SctP
Cr(VY) C 0.1 Ca® 0.001 0.05
Cu 0.1 0.1 0.2
NH,® 27 18 18
(ST 35 ppm) (25 ppm) (25 ppm)
27 27
(ST 35 ppm) (ST 35 ppm)
—— Ty

@ The Ocrpenianal Safety and Health Administration (OSHA) parmissible exposure limits (PELs) are
time-weighted average (TWA) concentrations that must not be exceeded during any 8-hr workstuft of
40-hr workweek. -

® The National Insutute for Occupational Safety and Health (NIOSH)-recommended exposure hmm

(RELs) are TWA concentations for up to a 10-hr workday during a 40-hr workweek.

The American Conference of Governmental Indusaial Hygienists (ACGI}{) Threshold Limit Values

(TLVs) are 8-hr TWA concentrations.

Ceiling conceatration.

The ceiling value is assessed as a 15-min TWA exposure.

n Suspect carcinogen.

Occupatonal carcinogen.

1 ppm = 0.71 mg/m’.

Short-term exposure limit.

(©
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More than 400 plants in the United States reat wood with arsemcal preservauses {3). of which about (00 to 130
are large meatess with an annual producuon of more than 40 million board  :t of wood (1.000 board Zeet 1s
equivalent to abaut 57 fe*), about 120 to 180 are medium te1-2rs with an 1- ual production of 20 to 40 mitlion
board feet. and 120 0 150 are smajl treaters with an annual >-2duction of . ver than 20 board feet Large
treaters generally operate S dayyweek in | shift with 12 to |5 workers/shift. Medium aqzaters operate $
days/week in | shift with 8 to0 12 workers/shift. Small Teaten operate § days/week in 1 shift with 4 to 8
workery/shift.

Wood-Treating Processes

Wood can be preserved using either pressure-aeaning processes applied in a qeament cylindet - the preferred
commercial approach - of non-pressure-treating processes. CCA is the most commoa walerborne preservaave
used (3]. CCA is shipped by dedicated tankers t Teamment plants as a SO or 60% coocencase. mansferred 10
concentrate tanks, and later diluted with water and Cansferred 10 work tanks in a concentranon of 1 10 2% for
uss in treaning wood [2]. The normal preservative retentoa in wood is 0.4 [b (active ingredient or oxide
content¥f. The retendon for some ground contact and marine applicanoes can be as high as 0.6 and 2.5 I/ér.
respexuvely.

Typically, stacks of lumber to be aeated are forkliftad from the wood storage ares (o the meamment area. There
the wood is loaded onto a am and pulled on rails inw the oeameat cylinder. and the cylinder door is closed.
The cleaned and/or conditioned wood is vacuutied in the Teamment cylinder to remove air from the wood ceils 10
permit maximum retention of the meating solution. Preservative is then fed into the cylinder through piping fom
the work tank with hydrostadc or pneumatic pressure applied until the pretervative pameatss the wood. The
wood is again vacuumed (o remove excess preservadve, which is rerumed to the work tank for reuse. After the
intended preservative retention has been achieved, wood is pulled from the oeannent cylinder. anslyzed for
chemical retendon, and placed on drip pads undl dripping has ceased. The geated wood is then mansferred 0
drying sheds or placed in an open yard [3.4]. A typical flow diagram of wood-geaning operadons is presented in
Figure |.

Receiving 5= Storsge =  TREing > Sucking

== = = - - - = e - - - -n an an e e

-
-

| |
| Loading o Forxiifing |
| ::::u ng Rali Tram 10 Loading < Storsge < Ratanding
| by Foridift Ares |
l |
I I
I !F l -_—"r ew wp ey e am o l
| | >
{ | unicading * Dryingon | | Orying
| by Foruily Ovip Pad | in Sheds Shipping
[ { Storage [ ]
B e el = | in Open
Yard
- dEh G GER 4QIL aEn GED e i
| Qpcnﬁom Performed | > im
in the Trasunent Plant J ok

Figure 1. Flow diagram of wood-tresting operations at a typical plant.
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\Vastes Generated {rom Wood-Treating Processes

Treagment processes that use water-soluble preservatives discharge little or no wastewater because liquid wasce is
reused to make (resh working sofution. For example. solution dripping onto drip pads. washdown water and
rainwater, and rinsewater for equipment and tool cleaning all flow (o a collection sump and are transfesred (© the
dilugon water tank (3). Tank farms are designed (o contain spilled or leaking preservagve, which also is
recuroed to work tnks for reuse. Most of the hazardous waste geasrazd by wand-aeating pland coasists of
soil, sawdust. or wood chips. Thess wastes are dried, drutuned. and taken to hazmdous waste landfills for
disposal. Worker exposure and environmental contamination can, however, occur a3 & result of accidenal
releases during delivery, stocage. and mixing of preservadve and curing wood treamment and storage. Releases
can be in the form of vapors, aomole, dust drips. spills, and stormwazer runoff.

To prevent exposure during delivery, chemicals usually are unloaded from tankers on a drip pad or in a confined
arez.  (ndustry-sandard quick couplers are available (0 prevent release during mansfer of ths chemical to the
conceotrate tank. To minimize the potential for axidental release whes diluting the coocenuared chemical,
preservative is ansfared from concenaatz tanks t wock tanks and from work tanks to the geamment cylinder
through an enclosed system of pipes. To mitigate the effecs of leaks and spills, storage and mixing tanks
ususlly are kept in an isolated. centralized location, on concree floors, with linings and drainage systems
contain the chemical and recurn it to the work tanks.

Worker Exposures

Aerosols and vapors released from work tanks, concentrate tanks. and creammeat cylindery are a greater threat w0
the eavironment and to worker health than are leaks and spills. Also, dust collected on drip pads can become
airboroa, presentng a harard o workers. Chemicals can be oansferred beyond the conmotled area by movement
of workess or equipment. Workers may be exposed to chernicals when cleaning up spills and leaks, washing
down sump pits and drip pads, or packaging conmminated waste for dispossl Stormwater runoff and seepage
can cause ground coataminatioa in the opea storage yard

Enclosed geamnent buildings and closed mixing systems reduce worker exposure and the possibility of
conmminating the enviroament, as does covering the ceard wood in the stxage yard Automasing the oeamment
procas (using automanc lumber-handling systems, computerconmoiled mixing systems. and remote
monitoring) reduces the possibility of exposing workers to chemicals and of transfaring chemicals outside
conuolled areas.

Waste Generation, Environmental Relesses, and Exposure-Level Calculations

PMN cbemicals may be used 23 replacements for. or addidoaal ampoments in, the wood preazrvadve chemicals
currently used in the prac=xa. In this generic scenario, the PMN cbemical is used either 2s an additive 0 a
current walerborse wood preservanve or as a one<cbemical new praxarvadve.

Enviroamental Rk 3 (total Ib/year at a single wood treatment (acility)

Solid Wastes: Salid wastes containing the PMN chemical arise from soil, sawdust. and wood chips conaminated
with the wood presarvadive as a result of the Teatment process. [n a typical ceaaneut facility, one © two 55-gal
drums of solid wastes are gencrated every 90 days. These solid wastes are dried, drummed. and disposed of a¢
hazardous or nonhazardous waste landfills. depending on the characwrisics of the wastes. The PMN chemical
may be one of the residual chemicals in these solid wastes. The extent o which the solid wastes are
conaminated with the PMN chemical will depend on whether the chemical is volatle or inorganic. as well as the
process by which the wastes became contaminated with the wood geamnent chemical. The amount of PMN
chemical released as solid waste can be estimated from measurements of PMN content in samples of solid waste
from an actual operation. If such data are not available. data on the typical concenzanon of currendy used
chemicai(s) in solid wastes may be used. The amount of PMN released can then be esumated from a ratio of
mass fractions of the various chemicals in the wood preservative as:
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C \ibib) ¢ SW (lbiyr) * Mpype™, = 10T

where C, is the typical concentration of chemical ¢ in solid waste from the facility, SW is the annual solid waste
ourput from the facility. and Mps, 2nd M; are the mass fractions in the wood preservative chemical of the PMN

chemical and chemical i, respectively. This approach assumes that the PMN and reference chemicals are similar
tn volaulity, reactivity, etc.

Air Emissions: Air emissions of a PMN chemical component in the wood preservative could arise from gansfer
of concentrate from shipment tankers w0 concenmate anks; wordng and breathing losses from concentrate tanks.
work tanks, and geatment cylinden: leaks from valves, connectors, and other plumbing used in the facility's
flow lines; contaminated dusts and solid wastes stored ar the facility; qeatad wood collected at the drip pad for
drying; and chemical drips and spills in the gzamment areas and on the drip pads. Most air emissions are
expected to arise from venting and breattung losses from the various tanks and oeamnent cylinders.

The extent of air emissions of a PMN chemical depends greatly on its voladlify. [porganic cbemicals currently
used in waterbome wood preservauves have a low volatlity. For a generic wood trzatment facility and a PMN
of unknown chemical characteristics (e.g.. voladlity), it is difficult to esimate the potential extent foc air
emissions. For a volatile PMN, air emissions can be calculated using emission factors developed by U.S.
EPA/OAQPS (AP-42 and other reiated publications).

Alternarively, PMN air emissions may be esdmated from a ratio of mass fracooas of the PMN chemical to the
chemicals currendy used in wood preservatives. [nformaton collected ffrom ooe wood treament facility (6]
indicates that arsenic concenirations in vent emissions from aeatbnest cylinders typically are less than 1 to 2
ug/m’. Based on this informadon. 2 7 x 100’ cylinder that has a maximum wood capacity of 1706 f® and can
@eat 6587 charges per year was calculated to vent 0.00208 to 0.00416 Ib/yr arsenic emissions from cylipders
Using the same data. work tank venting losses of arsenic (18’ dia. x 22’ high) from blowback operations
(refilling of the tank when the cylinder is empded) are esdmeted at 0.00088 to 0.00176 Ib/yr. These data could
be used with apgroprate rado factors 0 esumate emissions of a PMN chemical from these souaess.

‘The possibility of duss containing the PMN chemicais becoming airborne also needs to be addreasad. U.S. EPA

and its conactors have developed empirical equations to estimats the extent of these emissions undes a vanety
of conditions (7].

Water: Liquid containing the PMN chemical could arise from drips, leaks, and spills of the waterbome wood
preservative during and after Teagnenr {owever. all wood eamment facilities are designed with a self-
conained system for liquids to collec: .:d reuse run-off and spills. In addition. dried-up wood preservative from
the drip pad and other areas is rinsed o¢f and returned to the work tank for reuse. Under theee facility
characterisocs, PMN releases to water . will be negligible.

Worker Expasnire

Worker exposure 10 the PMN chemical in the wood preservative powenaally could ocour from both inhalauon and
dermal routes. The extent of worker exposure to the PMN chemical depends on the design of individual
aeamment plants and the extent of automnation in each facility. Accurate quantificanion of the various routes for
potential workey exposure is difficult for a generic treatment plant. However. assessment of worker exposure to
arsenic currently used in wood treatment plants is a regulatory requirement. Data from current monitonng
programs therefore may be used 10 analyze potenual worker exposure to the PMN chemical.

Inhaladon (mg/dav): [nhalation of the PMN chemical is expected to be an important route of worker exposure (0
the PMN chemical. Inhalation of the air emissions is expected. and releases to the air from normal working
operations are expected 10 be more significant than accidental spills or leaks. [f the PMN chemical is volagle.
the emission rates from concentrate tanks. work tanks. and oeagment cylinders could be used o estimate worker
exposure. However, the most accurate way of esumating worker exposure would be to use measurement data
from personnel exposure monitoring.
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Currenily. OSHA rules state :nat arsenical wood wreatment ptants snail require all empioyees potentally exposed
t0 airborne inOrganiC arseniC 10 wear respirators. Alternauvely, the plant must implement 2 Pentnissidble Exposure
Limict (PEL) monstoring program. Many wood treaunent plants have chosen t0 conduct monitonng programs to
relieve their employees of the burden of wearing respirators. Measurement data from these monitoring programs
could be used (o estimate worker exposure to the PMN chemical, provided that the PMN chemical is inorganic
in nature and reasonably similar in chemistry (o arsenic.

Worker exposure t0 the PMN chemics) in a wood mzacment facility could then be estimated as follows.
Assuming that the work involved is (on average) medium dury in terms of level of physical actvity required. an
inhaladon rate of 1.25 m'/hr can be assumed (CEB, 1991). Further, if Crwa_ a, i the measured time-weighted
average (TWA) inorganic arsenic exposure concenmration of a worker over a typical 8-hr shift. the inhalation
exposure of a worker during an operadng day to PMN chemical in the wood preservalive may be esumated as:

Crer as (g/m?) ® 1.25 m'fhr * Mpo/M,, * H (hr) = 72 mg/day

where Com_ o, = 0.010 pg/m’. and Myyoy and M, are the mass fractions of the PMN chemical and inorganic
arsenic in the wood preservative (tbe latter referring to when the meanmements were made), and H is the number
of hours per shift the exposed worker is present at the facility.

Dermal Exposure (mg/day): Oermal exposure can arise from during wood prexervarive traasfer. spill and liquid
management, and handling of oeated lumber. Because current wood greservative chemicals are corrosive,

workers are required to use gloves, rubber aprons. and rubber boots at all dmes. Assuming that the wood
preservatve solution containiag the PMN chemical will condnue to be corrosive, CEB (1991) guidelines can be
used to charactenze dermal exposure.

Direct contact with the PMN chemical is expected to be negligible bazuse of the use of protective equipmeat.
In qualitadve terms. dermal exposure of workers at the wood geampent facilicy may be best characterized as
incidental conuct (CEB. 1991) from the contact of protective clothing with the PMN in the wood preservadve
solunon.

Other Potentia) Concerns

Release of the PMN chemical to the environment also will occur as a result of the retention of wood preservatve
in the wreated wood. The implicanions of this release may need to be addressed for the PMN chemical.
Typically, 0.4 10 0.6 Ib of wood prexervative is retained per £ of qeated wood. The extent of PMN chemical
retention can be estimated from the weight pexcent (on a dry solids basis) of PMN in the wood preservauve.
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