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DISCLAIMER

This document presents the results of an engineering evaiuation of
emission sources from creosote wood treatment operations. Specifically,
the document discusses the history of the wood preserving industry, tae
vari{ous techniques used to preserve wood, and the air emissions asscciatad
with the Boulton process. The EPA does not represant that this decument
comprehensively sets forth ail of the procedures usad in wood treatment
operations, or that it describes applicable legal requirements which vary
among the States. :

Mention of trade names or commercial products does nct comstitute
endorsement or recommendation for use.
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PREFACE

The wood treatment engineering assistance project was funded by EPA's
Contral Tachnoiogy Center (CTC). The CTC was established by EPA's O+fice
of Research and Development (ORD) and Office of Air Quality Planning and
Standards (QAQPS) to provide tachnical assistance tc State and iocal air
polliution control agencies. Three levels of assistance can be accessed
through the CTC., First, a CTC HOTLINE has been estaplished to provide
telephone assistance on matters relating to air poilution control
technology. Second, more in-depth engineering assistance can be provided
when appropriate. Third, the CTC can provide technical guidance through
publication of technical guidance documents, deveiopment of personal
computer software, and presentation of workshops on controi techriology
matters.

The engineering assistance projects, such as this one, focus cn
tooics of national or regional interast that are identifie¢ through

* contact with State and local agencies. In this case, the CTC was

contacted by the Virginia Air Pollution Control Board with a request for
information about odor (and potential air toxics) control at creosote wood
treatment facilities. Specifically, the agency requested available
information on controls designed to limit emissions during the time the
treated wood is withdrawn from the retort and is ccoled cutdoors. As a
rasylt, the EPA's Emission Standards Division (ESD) contracted with the
Midwest Research Imstitute (MRI) to conduct an engineering evaluation of
the woad preserving process. This report presents the results of that
evaluation. The report discusses the history of the woed preserving
industry, the various techniques used to preserve wood, and the air
emissions associated with the Boulton process.
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1.0 INTRODUCTIGN

Wood preservation is the pressure or thermal impregnation of
chemizals into wood to a depth that will provide effective long-term
resistance to attack oy fungi, insects, and marine borers. By extending
the service life of available timber, wood preservation reduces the
harvest of already stressed forestry resources, reduces operating costs in
industries such as utilities and railroads, and ensures safe working
conditions where timbers are used as support stryctures.

The three preservatives prsdominantly used in the U.5. for wood
preservation are pentachlorophenol; creosote; and agqueous formulations of
arsenic, copper, chromium or ammonia. _

The wood preservation process deposits or fixes these chemicals in
the wood, and the toxic naturs of the chemicals effectivaly prevents the
attack of 1iving crganisms on the wood. Because the chemicals are also
toxic to varying degrees to humans and aquatic organisms, their use in
industry must be carefully controiled. This document will discuss each of
the preservatives and the various processes used to treat a variety of
wood products cnncentra£1ng on the use of c¢reosote for the treatment of
crossties. Of particular concern will be the emission sources associated
with the release of odor and air toxics and the technologies currently in
use to control them. '
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2.0 THE WOOD PRESERVIMG INDUSTRY--PAST AND PRESENT

2.1 HISTORICAL SKETCH

The need to nrotect wood fi-om various forms of decay has been
recognized since ancient times. The use cf chemical praservatives te¢
perform this function did not come intc widespread use in this country
until the early 1900's. At that time, the expansion of railroad systems
througnout the country created a need for i durabie, weather-rasistent
matarial from which railroad ties could be made. Wood treatment with
creosota, an aily liquid mainly consisting of aromatic hydrocarbons, was
found to fill tha need, resulting in large-scale use of creosote-treatad
products.

The need for a buiiding material that could survive in marine
environments preserted another use for preserved wood. Agdin, creosote
was found to be effective in most instances, providing protection to
docks, underwater posts, and wharfs. However, attack by the marine borer
Limmoria tripunctata, ccomonly krown as "gribble,® can destroy creosote-
treated wharfs, This led to the discovery that a dual treatment of copper
arsenate salts followed by creosot2 was successful in resisting gribbie
attack. . _ '

There was also a need for a clean, more paintable product not having
the appearance or odar of crecsote-treated wood. Therefore, an intensi-
fied search for aiternatives to creosote was undertaken. 7Two types of
preservatives were identified to achieve this: waterborne preservatives—
inorganic salts in a water carrier, and pentachlorophenol (PCP)--a
crystalline compound appifed in & light oil carrier. Both provided
protaection from decay while producing a product that could be used in many
applications where creosote-treated broducts couid not.

With treated woed products succassfully demonstrated, utility
companies, construction companies, steamship lines, road maintanance
organizations, and various other qroups saw potential uses for treated
wood. These usas would ultimately inciude peies, pilings, plywood, fence
posts, guardrails, bridge structures, boardwalks, and other lumber and
timber products. New demands for treated wood created a need for more
versatile products and a much qreater production capacity.







*UIN3| 0433491050343 pur *4e] {00I-3}0S03LD ‘31050343,

£01°bSS 2iv'ol 8Sb°SLE ¥8Y 6Y 6vL'811 9861--53onpoud |y
€E1° L2 19 29€°22 2T 29c°¢ s3onpoad 4syig
2066 bYE b v26°y bE - poomsy g
6L2°2¢ 611 68¢°82 8.8 £68°2 Saaqu) |
618°L62 298°'s 8144582 8LL°2 s oquny
e Lt -- 020°b1 ey bL9*1 sasod asuay
28v°01 -- | £06°Y - L€2 ve's N Buiitd
E*EL -- r{ad ] . €00°2P 961°91 | $3104
106"S -- -- -- £06°S s311 2BpLaq pue ydapns
Ebb*08 -- -- 685 958°6/ | $911550.1)

SEelURYD sjuepJaelaa S3IA) u.ﬂ?hwwa._ﬁ —Q:a.._nﬂho L1 he ﬁmﬂ:—. ngos ) $33npoag

LLY 3414 3UA0QLIIUN ~RJudg 31050347

YItM pojeai) aan|op

{000*1x pajeasy u:
9861 NI WEE 03LIND 31 NI =8= 031v3Y1 30 IWNI0A NOILJNGOYWd °1 376V




e

TABLE 2. WOOD PRESERVING PLANTS I[N THE UNITED STATES,
8Y REGION AND STATE

Active plants, 1988
Pressure Ronpressure Toral Inactive, 1986 New plan+s, 1947

Northaust

Connecticut 1 1

Naine 1 1

Mary ! and 9 9

Masgachusatrrs 4 4

Naw Hawpshire 1 \

Naw Jersey 4 4

New York 10 10

Pannsyivania 21 21

Rhode isiand 1 1

Vermont

West Virginia 12 1 13 ]

TOTAL (1.3 T [ Z i}
North Central

lilinois 12 12 2

Indiana 10 10 !

iowa 1 1

Kansas 1 ' 1

Kentucky 10 0 )

Michigan 14 T 15 1

Minnasora 6 2 8 1

Mi smouri 13 4 17 1

NatrI5Ka 2 : 2

NorTk Dakota 1 1

Ghio . 11 n t

Wisconsin 13 1

TOTAL -2 4 7 ToT 3 ]
Southeast

Florida 38 : s 1

Georgia 55 ' 55 - 2

North Carotina 3t 1 k-4 1

Seuth Carolina 15 . 1%

Virginia 3 1 n 1

Pyerto Rico 3 S

TOTAL ™ 2 Ry Z 3
South Cenvtrail

Al abamn 52 52 1 1

Arkanass 21 21 |

Lovisiana <6 26 |

Missiasippi 26 26 1

Ok | ahoma 3 3 1

Tenngsses 3 8 '

Taxan 32 1 33 1

TOTAL 168 T 188 2 1
Rocky Mounvain

Arizona 1 1

Coloryde 7 7

Idaho 3 3 8

Montana 3 2 $

New Maxico 1 1

South Dakota -] -

Utah - .‘3! 1 g

Wyoming

TOTAL 7 [ 33 t

¥ TcanT I Aued)




TABLE 2. (continued)

Active planTs, 1986

Pressure Nonpressure Toral Inactive, 1986 Naw olants, 1987

Pacitic CoasTt

Cziitornia l; 14

Oregon 9

Washington 13 12 143

Hawai i 7 7 1

TOTAL X T W g T
UNITED STATES 570 18 saa 9 16

31nciudes cne planT locared in British Columbia,
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3.0 OVERVIEW OF WOOD PRESERVATION

This chapter discusses the types of preservatives usad to treat
various wood products and the processes by which these preservatives are
applied. The wood treatment process generally has two stages, a
conditioning stage that serves to remove moisture fros the wood (which
allows for greater penetration of preservative) folilowed by a treatment
staga during which the preservative is forced into the wood, usually by
means cf pressure.

3.1 WOOD PRESERVATIVES

wood preservatives fall into two general classes: oils, such as
creosote and petrcleum solutions of pentachliorophenoi, and waterborne
salts that are appiied as water solutions. Preservatives vary greatiy in
effectiveness and in suitability for different purposes and use
conditions. The effactiveness of any preservative depends not only upon
its composition but also upon the quantity injected into the wood, the
depth of penetration, and the conditions to which the treated material is
expased in service.’ ‘

Table 5 shows the types of preservative oils and waterborne salts
that are used to treat various types of wood products and the minimum
required praservative retention (pounds of preservative per cubic foot of
weod) for each product/preservative combination. Although the majority of
wood products are treated with waterborne preservatives, this report is
concerned with the odors that are emitted when creosote or creosote
sciutions are ysed. Therefore, the following discussions focus primarily
on creosote and crecsote solutions and the types of wood treatment
processas that use these preservative oiis.

3.1.1 Preservative 0ils

Creosate and solutions with heavier, less volatile petroieum oils
oftan help protact wood from weathering but may adversely infiuence its
cleaniiness, ogor, color, paintability, and fire resistamce. Volatile
0i1s or solvents with oiiborne praservatives, if removed after treatment,
jeave the wood cleaner than the heavier oils but may mot provide as mucn
protection.a
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3.1.1.1 Coal Tar Cregspte. Coal tar creosote, 4 black or brownish
0il made by distilling coal tar, is highly toxic to weed-destroying
organisms and has a long record of satisfactory use as a wood
preservative. The American Wood Preservers’ Association describes
creosote, as used by the wocd preservaticn industry, as: "a distillate of
coal tar produced by high temperaturs carbonization of bituminuous coai:
it consists principally of liguid and solid aromatic hydrocarocons and
contains appreciable quantities of tar acids and tar tases; it {s heavier
than water, and has a continuous boiling range of at least 125°C,
beginning at about 200°C.*"

The first fractions from coal tar distillation contain the light (or
low molecular weight) oils, and the residue left after completion of the
process is the pitch., The higher boiling point liquid fraction recovered
between these two general classes of materials is creosote. Relative
concentrations of creoscte components can vary because the character of
 the tar, details of the distiliation process, and proportion of distillate
included in the creosote fraction all influence the composition of the
creoscte. Table 6 summarizes the chemical and physical properties of
creosote, and Table 7 Tists the major components of creosote.

Most of the 200 or more compounds in creosota are polycyclic arcmatic
hydrocarbons (PAH's). Only a limited number of these compounds (Tess than
20) are present in amounts greater than 1 percent. The major polycyclic
aromatic hydrocarbons in creosote listed in Table 7 generally comprise at
least 75 percent of the creosote.’

The many components in creosote compliement each other in effecting
wood preservation. The lighter moiecular weight PAH's in creoscte are
generally more toxic to decay organisms. The heavier molecular weight
components of creosote help "retain* the lighter, more toxic components
within the wood by minimizing leaching or volatilization. The heavier
residues of creosote, when impregnated into wood, prevent moisture changes
and subsequently minimize splitting of weed.

The advantages of c¢oal tar creosote include: (1) relative
insolubility in water and low volatility, which impart to it a great
degree of permanence under the most varied use conditions; (2) ease of
application; (3) ease with which its depth of penetration can be

12



TABLE 6. PHYSICAL AND CHEMICAL PROPERTIES OF CREOSOTE®

Identification
Commen:

Synonym:

CAS Registry No.:

Creosote oil
Coal tar craosote
8001-58-9

Physical and chemical properties

Physical state:
Solubility:

Specific gravity:

Vapor pressure:
Boiling point:
Odor:

Vapor density:
Appearance:

Melting point:
Flash point:
Explosive limits:

Hazard data
Fire
Extinguishing data:

- Fire behavior:
Ignition temperature:
Burning rate:

Reactivity
With water:
With common materials:

Stability:

Liquid

Insoluble in water. Soluble in alcohel,
benzene, and toluene

1.05-1.09 at 15°C (sinks in fresh and
marine waters)

Variabie

200° to 540°C

Acrid, tarry aromatic
Variable

Yellow to black oily liquid with sharp,
smoky or tarry cdor

Varies (-60° to -20°C)
>74°C-combustible Tiguid

Variabie, 1 to 7 percent

Use dry chemical, foam, or carton
dioxide. Use water to c¢ool fire-exposed
containers '

Forms irritating heavy black smoke
Variable, typically 40C°C

4 m/min :

Mo reaction, .insoluble

May react with oxidizing agents cr strong
acids

Stable

13




TABLE 7. MAJOR COMPONENTS IN CREQSOTE®

o
.

ty ili 1ti
Component :aé?;:f ' pnina"?. ’C“im 9::-"::"90“ M::?;:;-"
Naphthalenes - 3.0 218 30,33 i28.2
2-lathy |naphihalane ™ 1.2 2241.0% £4.%8 142.2
1~Matnyinaphthalens -~ 9.9 24,64 -2l 142.2
Biatenyi _ 0.8 235.9 n 154,2
D:me*ny i naphthalenes -~ 2.0 268 ~18-10)4 156.2
Aconsohthalene - 9.0 279 6.2 156.2
Cidenzofuran ~ 5.0 287 86-87 168.2
Fivorane - 10,0 293~293 11§17 16€,2
Mathy i { luorenes - 3.0 s A5-47 180.2
Phenanthrens — 21.0 340 101 178.2
Anthracene ~ 2.0 140 ~16.2-0.4 178.2
Carbazole ~ 2.0 355 247248 167.2
Methyiphenanthrenes - 3.0 354=355 65-123 192.2
MethylanThracenss ~ 4.0 380 81.5-209.5 192,2
Fluoranthene - 10.0 382 m 202,32
Pyrens - 8.5 393 156 202.3
Benzof |uorenas - 2.0 413 189-190 26,3
Chrysene ~ 3.0 448 255-258 28,3

.4

-
*Approximate pet, 0.7 percent.

P“Valc_ms fros Hendbook of Chemis
Company, Cleveiand, Ohie,
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detarmined: and (4) general availability and relative low cost (when
purchased in wholesale quantities). Some disadvantages of ceal tar
cregsote are: (1) creoscte-treated wood usually cannot be paintad
satisfactorily, (2) the ador of creosote-treated wood is unpleasant o
some persons, (3) creoscte vapors are harmful to growing plants, and
(4) creosote-treated wood can cause skin irritation or burns wnen it is
handied.’

3.1.1.2 Creosote Solutions. Either coal tar or petroleum o0il can be
mixed with coal tar creosote, in various proportions, to iower
preservative costs. The creosote solutions have a satisfactory record or
performance, particularly for crossties where they have been most commonly
used.’ Mixtures of coal tar and coal tar creosote commonly contain about
20 to SO percent tar by volume.’ [In general, mixtures of coal tar
creosote and petroleum may contain 30 to 70 nercent petroleum by volume,
but the content is usually about 50 percent. (For cross.ies and
switchties, the tar content is about 40 to 50 percent. ; Creosote-coal
tar solutions penetrate the wood with greater difficulty because they
generally are more viscous than straight creosote. However, high
temperatures and pressures during treatment, when they can safely be used,
will often imp-ove penetration of high viscosity selutions.

Creosote petroTeum solutions and creosote-caa1 tar solutions help ta
reduce checking (splitting) and weathering of the treated wood.
Frequently posts and ties treated with standard formulations of these
solutions performed better than those similarly treated with straight coal
tar creosote.

3.1.1.3 P=ntachloroghenol Solutions. There are severai types of
pentachlorophenol solutions used in wood preservation: mineral spirits,
heavy petroleum oils, and liquid petroleum gas are all solvents that can
be ysed with pentachlornphenol for wood treatment. Pentachlorophenal
solutions generally contain 7.5 percent (by weight) of this chemical
although solutions with volatile solvents may contain lower or higher
concentrations.’

The performance cf pentachlorophencl and the properties of the
treatad wood are influenced by the properties of the sclvent used. Heavy
petroleum solvents are preferable for maximum protecticn, particularly
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where tha treated wood i¢ used in contact with the grouna. The heavy oils
remain in the wood for a leng time and do not usually provide a clean or
paintable surface. Therafore, voiatile solvents, such as Tiguified
petroleum gas and methylene chloride, are usad with pentachiorophenc! wren
the natural appearance of the wood must he retained and the treated wecod
requires a paint coating or other 1’*.ir|ish._3

3.1.2 Watertorme Preservztives

Standard wood preservatives used in water solution include acid
copper chromate, ammoniacal copper arsenate, chromated copper arsenate
(Types I. 1I, and II1), chromated 2inc chloride, and fluorchrome arsasnate
phenol., Waterborne preservatives leave the wood surface comparatively
clean, paintable, and free from objecticnabie odor. Typically, they must
be used at low treating temperatures (100° to 150°F) becausa they are
unstable at higher temperatwes."‘

The chromated zin¢ chioride and fluorchrome arsenate phenoi
foraulations are not as leach resistant as other watsrporne preservatives
or 0i1s and,- therefore, are recommended for above-ground, 1ight-duty uses
only. The ammoniacal copper arsenate and chromated coupper arsenate
formyiations are included in specifications for such items as building
foundations, building poles, utility poles, marine piles, and piles for
land and fresh water use.’

3.2 CONDITIONING TREATMENTS

With most wood treating methods, the presence of significant amounts
of free water in the wood cell cavities may retard or even prevent the
entrance of the preservative liquid.” Therefore, the moisture content of
the wood must be reduced prior to treatment. Moisture reductiocn can be
accomplished by using artificial conditioning treatments or by allowing
the wood to air-ssason (i.a., storing the untreated woed outdoors in
piles). Unseasoned wood that is exposed to the open air, but protected
from rain, will gradually dry ocut until it comes into approximate
equilibrium with the relative humidity of the air. Frequently, timbers
must be treated without waiting for them to air-season because of
unfavorable climatic conditions or because rush orders maka it necessary
to treat the wood immediately.’
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Wood is conditioned by one of the following three primary methcds:
(1) steaming-and-vacuum, (2) boiling-under-vacuum (commonily referred to as
the Boulton process), and (3) vapor drying. These conditioning treatments
remove a substantial amount of moisture from the woed and als0 heat the
wood to a more favorable treating temperature. The steaming-ang-vacuum
procass is empioyed mainiy for southern pine, while the Soulton or
boi1ing-under-vacuum process is used for Douglas fir and sometimes for
hardwoods. Vapor drying is used for seasoning railroad ties and other

products. }

3.2.1 Steaming-and-Vacuum Process
In the steaming process, the wood is steamed in the treating cyﬁnder

(retort) for several hours, usually at a maximum tomperature of 245°F,
when the steaming is completed, a vacuum is impediately applied. During
the steaming period, there is practically no reduction in the moisture
content of the wood. In fact, some water actually fis added by ccndensa-
tion in the eariy part of the steaming per'iod when the woad is cold.

when the steaming is discontinued and a vacuum is applied, the
boiling point is lowered and part of the water in the wood, espec1al1y
that near the surface, is forced out mechanicaily by the steam generatad
in the wood calls or is evaporated during the vacuum period. Most of the
water removed by the vacuum after steaming is taken out during the early
part of the vacuum pericd when the wood is hottest and evaporation is most
rapid. From the standpoinc of moisture remval there is little need tn
continue the vacuum much longer than 2 hours.

Among the principal advantages of steaming are: steam heats the wood
faster than any of the other heating mediums; it is easily applied and
. requires no special equipment; the temperature can be cnutrol'led easily;
and the wood is left clean after steaming is coqﬂeted

The principal disadvantages are: wood surfaces are exposed to.the
actual steam temperature during the entire steawing period (which could
damage temperature-sensitive woods); only a 1iwited amount cf moisture can
be removed during the entire steaming period; and it is generally
necessary to use considerabiy higher temperatures than would be needed,
for example, in the use of the Bouiton process.
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3.2.2 Boulton (Boiling-Under-Vacuum) Precess

In the Boulton process, the treating cyiinder is fi1led with hot
preservative o1l so that all the timbers are covered (altheugh some
unfilled space may be left above the o0il surface)}. The praservative is
then kept heatad while a vacuum is applied. In this case, the oii serves
to keep the weod hot while the vacuum lowers the boiling pairt of the
water in the wood and causes part of the water to evaporate.’ The
avaporated moisture and some of the accompanying vapors from the oil pass
through a condenser. The condensate can then be weighed or measyred to
determine how much water has been ramoved {rom the charge, and the
volatile oiis evaporated from the creosote and condensed with the water
may be separatad from the water and returned to the preservative tank.>

The vacuum during the boiling period usually reaches 22 inches or
" more, and the entire cycle may last anywhers from 10 to 36 hours. The
average temperature of the preservative during the Soultonizing cycle
typically ranges from 180° to 220°F depending upon the type of wood being
treated and its intended use. This temperature range, Tower than that of
the steaming process, is a considerable advantage in treating woods that
are especially susceptible to injury from high temperatures.’ .In general,
the minimum. rather than the maximum, specified temperatures ares used and
‘the boiling periad is only as long as is necessary to prepare the timber
for subsequent impregnation of preservative. _

while originally intended for use with straight coal-tar creosota,
the Boulton precess alsc can be empioyea with creosota mixtures or any
preservative oils that will not foam or cause problems during the
conditioning period. The Boulten process is entirely unsuitable for
waterborne preservatives, however, because the water in the solution would
evaporate even more readiily than that in the weod.

The chief advantages of the Boulton process are: (1) milder
temperatures are used (as compared o the steaming process) with minimum
effect on the strength and on the physical condition of the wood,” (2) tha
moisture content of the wcod never increases, and (3) a greater moisture
reducticn can be obtained than is possible with the steaming process.2

The chief disadvantages of the Boultom process are that (1) it is
syitabie for oil-basad preservatives only, (2) it often costs more than
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air-seasoning, (3) it heats the wood mere slowly than steaming or boiling
at high temperatures without vacuum, and (4) it usually requires a
considerably longer time than the steaming-and-vacuum process.

3.2.3 Vapor-Orying Process

During the vapor-arying process, the wood in the treating cylinder is
exposad to hot vapors produced by boiling an organic solvent, such as
xylene; the vapors are then condensed. As condensation takes place, the
latant heat of the solvent is given up and the moisture vaporizes. The
resulting mixed vapors of water and the solvent are then passed through a
condenser so the water can be separated and drained away and the soivent
recovered and reused. The best results are obtained with solvents that
have a boiling range of 280° to 320°f.°
3.3 PRESSURE PROCESSES

Most of the wood-preserving methods in use may be classified roughly
as aither pressure processes, in which the wood is placed in a treating
cylinder or retort and impregnatad with preservative undar considerabie
. forca, Or noppressure processas, which are carriéd out without the use of
induced pressure. In nonpressure procasses, the preservative is appi*ed
to the wood by brushing or spraying or by dipping, soaking, or steepang
the wood in the preservative. However, the majority of wood treated
anmually is impregnated by pressure methods in closed cy11nders.
Therefore, only pressure processes are discussed in the following
sections.

Pressure processes differ in datails, put the general pr1ncip1e is
the same. The treatment is carried cut in steel cylinders or ratorts,
most within the limits of 6 to 9 feet in diameter and up to 150 feet or
more in length and are built to withstand working pressures up to
250 psi.’ The wood is loaded on special tram cars and run into the
retort, which is then closed and filled with preservative. Applied
prassuyre forces preservative into the wood until the desired amount has
peen absorbed. Thres processas, the fuil~cell, oodified fuil-ceil, and
empty-cell, are in common use.
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3.3.1 Full-Cell Process

The full-cell (Bethel) process is used when the retention of a
maximum quantity o preservative is desired. Timbers typicaily are
treated fuil-cell with cressote when protection against marine horers is
-aquired. Waterborne preservatives are generaily applied by the full-cell
orocess, and control over greservative retention is obtained by regulating
the concentration of the treating solution.’

Steps in the full-call process are listad below:

1. The charge of wood is sealed in the treating cylinder, and a
preliminary vacuum is applied for 0.5 hour or wmore to remove the air from
the cylinder and as much as possibie from the wood.

2. The preservative, at ambient or elevated temperature depending on
the system, is admititsd to the cyiinder without breaking the vacuum.

3. After the cylinder is filled, pressure is applied until the wood
will take no more pressrvative or until the required retantion of
preservative is obtained. ‘

" 4, When the pressure period is completed, the presarvative is
withdrawn from the cylinder.

5. A short final vacuum may be app'Hed to uinin‘lze dripping of
preservative from the charge.’

When the wood is steamed before treatment, the preservative is
admitted at the end of the vacuum period that follows steaming. When the
timber has received preliminary conditioning by the Boulton or boiling-
under-vacuum procass, he cylinder can be filled and the pressure applied
as soon as the conditioning period is completed.’

3.3.2 Modified Fu FuH-CeH Process

The modified full-cell process is basically the same as the full-cell
process except for the amount of initial vacuum. The modified full-cell
procass uses lower levels of vacuums the actual amount is determined by
the wood species and the final retention desired. This process is used
only on material 2 inches or less in thickness.®

20



3.3.3 Empty-Ceil Process
The objective of empty-call treatment is to obtain deep penetration

with a relatively low net rstention of preservative. For treatment with
oil preservatives, the empty-cell process snould always be usad if it wili
provide the desired retention. Two empty-ceil procaesses, the Rueping and
the Lowry, are comuonly employed; bath use the expansive forza of
compressed air to drive out part cf the preservative absorbed during the
pressure period.3

3.3.3.1 Rueping Procass. The Rueping empty-c2il procass has been
widely used- for many years in both Surope and the United States. The
following generai procedure is employed:

1. Air under pressure is forced into the treating cylinder, which
contains the charge of wood. The air penetratas scme species easily,
requiring but a few minutes' appiication of pressure. [n the treatment of .
the more resistant species, common practice is to maintain air pressure
from & to 1 hour before admitting the preservative, but the necessity for
lang air-pressure periods does not sesm fully established. The air
¥ pressures enmloyed generaily range between 25 and 100 psi depending on the
net retention of praservative desired and the resistance of the wood.

" 2., After the period of preliminary air pressure, preservative is
" forced into the cylinder. As the preservative is pumped in, the air
escapes from the treating cylinder into an equalizing or Rueping tank at a
rate that keeps the pressure constant within the cyiinder. When the
treating cylinder is filled with preservativé, the treating pressure is
raised above that of the initial air and is maintaired until the waod will
take no more preservative, or until enough has teen absorbed to leave the
required retention of preservative in the wood after the treatment.

3. At the end of the pressure pericd, the praservative is drained
from the cylinder, and surplus preservative is remcved frem the wood with
a final vacuum. The amount recovered may be frem 20 to 60 percant of the
grass ameunt injected.’

3.3.3.2 Lowry Prec egs. The Lowry process is ofter called the empty-
cell process without initial air pressurs. Preservative is admitted to
the cylinder without either an initial air pressyre or a vacuum, and the
air originally in the wood at atmospheric pressure is imprisoned during




the filling period. After the cylinder is filled with the preservative,
prassure is apeiied, and the remainder of the treatment is the same as
described for the Rueping treatment.’

The Lowry process has the advantage that equipment for the full-cell
process can be used without other accessories; the Rueping process usually
requires additicnal equioment, such as an air comprassor and an axtra
cylinder or Rueping tank for the preservative, or a suitable pump to force
the preservative into the cylinder against the air pressure. Both
processas, howevar, are widely and successfully used.’
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4.0 AIR EMISSIONS AND CONTROLS

The operation of equipment used for treating wood with creosote
solutions results in the emission of odor-causing ajr contaminants and
possible air toxics. For the purgoses of this study, it was not possible
to quantify emissions. However, a Toxic Chemical Release I[nventory
Reporting Form (EPA Form R) completad by Koppers' Salem, Virginia,
facility in compliance with Section 313 of Title Il of the Superfund
Amendments and Reauthorization Act of 1986 was obtained and is presented
in Appendix A. Xoppers reported emissions of the following in 1987:

Annuai emissions, 1b/
'Fug?tive, vStack

Biphenyl : 280 10
Dibenzofuran , 640 10
Anthracene 730 4
Naphthalene : 5,900 480

The primary sources of emissions and odor have been identified as:

1. The treated charge imnediately after removal from the retort;

2. The vacuum system; and ‘ :

3. Displaced air from working tank blow backs;
lnformation found in the Titerature and cbservations made during plant
visits (see Appendix B) aided in identifying the above sources.
4.1 TREATED CHARGE

One source reports that emissions from treated wood immediately after
removal from the retort usually exceed 60 percent opacity beyond the
opaque water vapor breakoff point and centinue to exceed 40 percent
opacity for up to 20 minutes.a Heat from the treated charge causas some
of the lower boiling organic compounds to volatilize as aerosols, forming
a densa white emission plume. Emissions of &G percant opacity or more
bayond the opaque steam plume frcm the open end of the retort continue
only during the few minutas it takes to remove the treated wood and
recharge the retort.’ However, during a recent visit to one facility it
was noted that a charge pulled 14 hours earlier was still showing evidencs
of visible emissions and odor (see Appendix 8 - Koppers trip report).
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Severai techniques for controlling fugitive emission lossas from
treated charges have been suggested with varying degress of success. One
approach is £o construct a ventilation hood or buiiding to collect arganic
vapors coming off the charge. The acod would need to cover the entire enc
of the retort, a section of track and switches, and a complete tram or
trams. Such a structure, perhaps exceeding 150 feet in length, would
requirs enormous gas exhaust rates, and the associated emission control
devicas would also be very large. Such hooding and ventilation systams
could be economically unfeasible for the retrofit of existing uncontreilad
plants.a |

Low boiling point organics may be controlled by reducing the
tamperature of the freshly treated wood. To drop the temperature of the
wood, neat must be conducted and/or convected out of the wood. Fourier's
equation provides the basic relationship that describes steady-state heat
conduction. :

q=a$
where: B
q = heat conduction in x direction, Btu/h
A = cross-sectional area normal to heat flow, ft’
dt/dx = temperature gradient in x direction, °F/ft
k = thermal conductivity of conducting medium, Btu/hefte°F

The thermai conductivities of water and air at 32°F are reported as 0.343
and 0.014C, respectiver.° Thermal conductivity is moderately dependent
on tamperature. Nonetheless, the thermal conductivity of water is between
20 and 25 times greater than the thermal conductivity of air in the
temperature range of 32° to 200°F. Thus, water will cool the wood ties
faster than air. '

~ Two processes aimed at cooling the freshly treatad ties using water
have been demcnstrated. In the first, a manifold containing spray nozzles
is mounted a few centimeteors from the open end of the retcrt. The nozzles
&re positioned to blanket the entire opening and emerging charge with
water sorayed at about 300 gallons/minute as the charge is slowly pulled
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from the retort (no faster than 17 feet per minute).s In thaory, the
water spray will ceol the ties and scrub and condense the escaping

vapors. In reality, +nis method has enjoyed limited success. khile
controlling some of the initial vapors, the water spray actually does very
1ittle to cool the ties. The ties that are stacked in the center are not
subjected to the spray so the charge as a whole is not significantly
cooled.

The sacond process involves using water to quench the ties while
st111 in the retort. Following the finai vacuum and befcre the ratcrt
door is opened to remove the treatad ties, the retort is filled with watar
to quench the ties. The water js then emptied and the ties are removed.
This water quench cycle may have to be repeatad or be designed with a
circulating water system if the void volume in the retort is not great
enough to allow sufficient cociing water intc the recart io ¢ool the
tjes. This system has besn demonstrated to be successful in controlling
emissions from a plant treating approximately 430 air-dried ties per
charge with a void volume of approximately 15,000 gallons (sae
Appendix 8 - Jennison-Wright trip report). _

" Gne obvious drawback to these two methods is that the contaminant is
merely transferred from the air to the water, resulting in the need for
treatment ‘of an additfonal effluent stiream. Facilities using these
methods to cool the ties will recycle the water and remove the insolubles
periodically. A cooling system or a large-capacity watar system will be
needed to keep cooling watar temperatures low to maintain the
effectiveness of the quenching systam.

4.2 VACUUM SYSTEM ‘

Ddring the Boulton process and the final vacuum appiied during the
Rueping process, volatile organics are evaporating from the creosota
soluticn and exiting the retort through the vacuum systiam. In the two
piants.visited, one plant uses a reciprocating vacuum pump while the other
uses a steam jet ejector to induce a vacuum of 22 to 24 inches of mercury
on the retort. Both plants have a single-pass, water-cooled cendenser in
1ine between the vacuum source and the retort to condense the vapors.

Koppers uses two steam jet gjectors to induce the vacuum on the
retorts. A 4-inch steam jet is used to draw the systam pressure down 1o




between 22 and 24 incires of wercury, usually taking between 1 ang

2 hours. Ideally, onca the vacuum has been obtained, the operator wiil
switch over to a 2-inch steam jet to maintain the vacuum for the remaindsr
af the cycle to save energy. However, during periods of high steam demand
there may not be enoygh steam available from the plant's boiler to
Jaintain a 24-inches (mercury) vacuum using the 2-inch steam jet.
Therefore, the d-inch steam jet may remain on during the entire vacuum
crcle if the steam demand (i.e., heat for ratorts, working tanks,
buildings, etc.) for the rest of the plant is high.

Odors emanating from the steam jet suggest that the single-pass,
water-cooied condenser may not be capable of condensing ail of the
organics, allowing them to tecome entrained in the steam Jet. Theres are
several possibie solutions to eliminate this odor. The first is to
install a larger condenser capable of reducing the organic content in the
vapor further. Secondly, the vacuum system can be modified to include two
steam Jet ejectors in series with a barometric (direct contact)
intercondenser between them. In this type of ejector system, the
barometric {ntercondensers condense the oily vapors entrained in the steam
and flush them out with the intercondensed water.'® A third option would
be to replace the steam jet ejectors with a vacuum pump and route the

“exhaust vapors to an activated carbon adsorption systam or to an
afterburner. Both are extremely efficient methods to remove organics from
the exhaust gas.

The steam jet ajectors should not be used with the latter two contro!
options. Water may preferentially adsorb onto carbon in the activated
carbon system and impede the diffusion of organics into the pore spaces.
The steam jets also will generata a larger volume of gas to be treatad by
either method and iower the average Btu value of the steam, which is a
factor to consider if an afterburner is used.

Incineration of air contaminants in an afterburner is a proven methed
for controlling emissions during the operation of the vacuum cycle.! The
volume of the contaminated gaseous effluent varies from about 300 to
1,200 scfm. Precautions should be taken to keep gas velocities well above
flame propagation velocities o prevent flashback. This can be
accompiished by narrowing the throat diameter leading into the
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afterburner. The aftarburner should be designed for an exit temperature
of 1500°F and a retention time of 0.3 seconds or more in the combustion
sone.? Source tests have shown afterburner efficiencies of 99 percent
when operated at 1400°F exit temperature.e

Studies have snown that afterburner operating costs can be reduced by
recovering the heat from the afterburner exhaust gases. A shell-and-tube
heat exchanger can be installed at she qutlet from the afterburner to heat
bciler feed water or to supplement the steam procucing facilities of the
wood-treating plant.
4.3 WORKING TANK BLOW BACKS

A working tank blow back event occurs when, at the end of a treatment
cycle, the creosote solution is sent back to the work tanks. The air
displaced by the filling of the work tanks is at equilibrium with the
preservative in the tank. I7 30,000 gallons of preservative £111 each
retort, as is the case with Koppers, then approximately 4,000 cubic feet
of air are displacad when the solution 15 sent back to the work tanks.
Each of the twc plants visited use a water scrubber system to control blow
back vapors. The vapors are bubbled through water and/or brought into
contact with a water spray and vented o the atmosphere. The effective-
ness of these systems as scrubbers would be expected to approach zero if
the water is allowed to reach saturation and is not changed periodically.

Another option for contralling blow back vapors is to incinerate them
in an afterburner. [t is worth noting that in the Koppers and Jennison-
Wright treatment process, & vacuum cycle always follows a blow back to the
work tanks. As discussed in the previous section reqarding the control of
vacuum system vapors, an afterburner is a proven method of controiling
emissions during the operation of the vacuum system.

it should be possible to control blow back vapors by firing the
afterburner 15 minutes earlier (the approximate time needed to empty the
retort) and ducting the blow back vapors to the afterpurner. I[mmediately
after the blow back, the vacuum systam is cut on and the axhaust vapors
are ducted to the afterburner. During the Boultonizing cycie, the
afterburner will be controlling vapors from the vacuum systam and from the
biow back simultaneousiy.
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During blow backs, Koppers indicated that it usaes pressure built up
in the retert to force the preservative back up through the bottom of he
work tank. Problems arise when an operator does not closaly moniter how
much preservative is being biown back and begins to blow air up thirough
the working tanks. Air bubbled up through the work tanks picks up
volatile material and carries it out the vent. This scanario can be
praventad by ewptying the retorts using a centrifugal pump.'°
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5.0 CONCLUSIONS

The operation of aquipment useq for treating wood with creosote
solutions results in the emission of odor-causing air contaminants and
possibie air toxics. Information found in the 1iterature and observations
made during piant visits suggest that there are three primary sources of
air emissions at creosote wood treatment Dlants. Table 8 lists these
emission sources and tne available techniques demonstrated to control
then.

At this time, no reliable quantitative estimates of emissions from
these sourcas or possibie emission reductions from the respective control
devices have been made. Koppers has quantified and reported emissions of
biphenyl, dibenzofuran, anthracene, and naphthaiene in its 1987 Toxic
Chemical Release Inventory Reporting Form (Appendix A) totaling over
8,000 pounds per year. Approximately 80 percent of the emissions were
reported. as naphthaiene. ‘ '

As a result of the plant visits to Koppers and Jennison-Wright,
information is available to compare and contrast the two facilities and
make quaiitative assessments of emissions. Table 9 presents a comparison
and contrast of the two plants and the methods and practices used to treat
their respective charges. In order to astablish a baseline for
comparison, it is worth noting that both plants are treatirg railroad ties
for the same customer (Norfolk & Southern) to the same target retention of
preservative (about 8 15/¢t%), and using the same 60/40 creosote/coal tar
preservative soluticn. ‘However, the plants differ in saveral respects.
The most noteworthy of thesa is that Koppers treats mostly unseasoned ties
and Jennicon-Wright treats only ajr-dried (seasoned) ties. As a resylt,
Koppers has a much longer treatment cycle because it must Bouitonize the
ties to remova moisture‘from the sapwood of the charge. '

The Boulton cycle used by Koppers to condition unseasoned ties may
significantly increase the odor or air toxic release over that of a
facility treating seasoned ties not requiring moisture removal. The
following two process conditions cleariy support this suggestion. First,
the Koppers process has a treatment time of approximately 24 hours, which
is two to three times longer than the time required at Jennison-Wright.
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TABLE 8, EMISSION SOURCES AND DEMONSTRATED
EMISSION CONTROL TECHNOLOGIES

Source Control

Freshly treated charge * Water spray
* Water quench

Vacuum system * Condenser(s)
¢ Aftorburner

Working tank blow backs

Carpen adsorber

* Water scrubber
* Afterbyrner
Carbon adscrber
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The extended treatment time is the result of the addition of the 1§ to

12 hour Boulton cycle. The vacuum system, identified as a major emission
source, runs continuously during the Boulten cycle. The extended
operation of this emission source cr2atas a greater potential for tha
release of oder and air toxics.

Secondly, the Bouiton cycle results in an additiomal blow back of
preservative to the work tanks. This increases, perhaps doubles, the
potential for odor and air toxics to be emitted. As presenteg in Tabie 9.
althougit Koppers has twice the number of blew backs and approximately
twice the void volume in the retort (measure of how much preservative is
transferred to and from the working tanks) as Jemnison-Wright, Keppers !
20,000 gallon water scrubber system is 25 times smailer than that of
Jennison-Wright. A qualitative assessment suggests that 1 substantially
higher potential for emissions during blow back periods exists at Koppers.

A final comparison from Table 9 shows that the volume of wood per
voiyme of void space is approximataely the same for the two plants.

Koppers has slightly less void space per cubic foot of wood in and arcurd
the charge (about 7 percent less). This suggests that Koppers may be able
to quench and cool the ties in a manner similar to Jennison-Wright.
However, the Koppers charge did appear hotter than the Jennisan-wriqht
charge (before quenching) and may require more cooling water to
appreciably lower the temperature of the charge.
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MIDWEST RESEARCH INSTITUT
Suite &

401 Harnizod Qaks Soueva

Cary, North Caraiina 275
Talepiors (913} 467-52°

Facsimig (319} 467-80¢

Date: September 22, 1988
(Revised May 10, 1989)

Subject: Site Visit--Koppers Company, Inc., Salem, Virginia
Wood Treatment Operations: Engineering Evaluation
EPA Contract 68-02-4379, Work Assignment No. 13 and 25
MRI Project 8950-13 and 8982-25

From: C. Vaught eV
To: Sruce Mocre
Industrial Studies Branch

U. S. Environmental Protection Agency
Research Triangie Park, N.C. 27711

{. Purpose

Td gain an understanding of the treatment process and practices .
emploved by Koppers and jdentify potential sources of odor.

II. Place and Date
Koppefs Ccmpany, Inc.
Post Office Box 908
Salem, Virginia 24183
(703) 38G-2061 '
September 1, 1988

[I1. Attencees
Koppers Company (Koppers)
Mark Franck, Plant Manager

U. S. Environmental Protection Agency (EPA).

Bruce Moore

Midwest Research Institute (MRI)

Backy Nicholson
Chuck Vaught




IV. Process Description

The Koppers facility, locatad in Salem, Virginia, is a weod
preserving plant that treats 20 to 25 percent s2asoned and 75 tc
80 percant unseasoned (green or undried) cross ties and switch ties for
the Norfolk & Southern Raiiroad. The plant treats approximately
3,006 ties per day and cosrates 24 bours per qay, 5 days per week. The
plant has been in operatiom since 1555. A process flow diagram for the
Koppers weod treatment process is presented in Figure 1 and photographs
from the piant visit are attached.

A. MWood Treatment Procass

The Koppers plant cperates three stael treatment cylinders or
retorts, each 8 feet in diameter and 130 feet long. The retrofits operate
on a staggered schedule. Approximately 1,000 ties (approximately
3,200 ft” of wood) are treated per charge in each retort. The charge is
rolled into the retorts on 16 small railcars each of which ngids
approximately 70 ties with small wood spacers oetween each tie. After the
charge is loaded and the door is closed, the retort is fiiled with about
20,000 galions of a 60/40 creosote/cocal tar mixture (just ercugh to cover
. the ties) from one of four 50,000-gallon working tanks. _

The creosote and coal tar are mixed offsita by the suppiier. The
plant is designed to use creosote solutions containing no more than
7 percent naphthalene. Excessive quantities of napithalene in the
preservative can precipitate and clog various transfer pipes. Koppers
specifies to their preservative suppliier that the creosote solution
contain 7 percent naphthalene.

After the retort is filled and sealed, the contents are heated to
between 190° and 200°F and 24 inches of mercury vacuum is pulled on the
system for 16 to 18 hours (Boultonizing). This jowers the moisture
content of the unseasoned wood by removing water from the sapwood and
replacing it with the creosote oil. Water and vapors ere carried out
under induced vacuum to a condenser: the condensate is sent to an effluent
treatment system. At the end of the Boultoning cycle, the creosote
solution is pumped from the retort back to the work tanks. The vacuum is
maintained in the retort for an additicnal cne-half hour to reduce further
the moisture content of the wood. By monitering how much water has
condensed in the condenser, the operator knows when the optimum moisture
content has been reached. At that point, 30 psi pressure is applied for
30 minutes tc an hour to force the residual creosote solution into the
wood. Next, 30,000 gallons of the creosote solution from the working
tanks 1s reintroducad into the retort, heated to between 190° and 200°F,
and pressurized to between 160 and 170 psig for 2 to 4 hours depending on
the species of wood (Rueping process). The creosote used in the Rueping
process must contain less than 3 percent water in order for proper
treatment to occur. The Boultonizing cycle dehydrates the creosote
solution in addition to the charge that is being treated. B
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The Rueping process compresses the air in the interior wood cells
and forces the preservative into the wood. The pressure is maintained
untii the target preservative retertion level is reached. Koppers' target
retention as specified by the Nelfeik & Southern Railread is 7 to 8 pounds
or preservative per cubic foct of wood with 65 percent of the amnual rings
in the tie being treated for red ocak. When this is accomplished, che
pressure is relieved ard the retort is amotied of preservative, The
expanding air in the interior wood cells expvels the preservative leavinrg
an empty, treated c=11 (i.e., the creosote adheres to the cell walis).

The vacuum (22 to 24 inches of mercury) is then reappiied for about 1 hour
to extract residual creosote that tends to drip upon removal of the
charge, thus producing a cleaner product and allowing recovery and recycle
of excess preservative (which currently costs $0.80 to $1.40 per

gallon). A diagram depicting the pressure fluctuations during a treatment
cycle is shown in Figure 2.

Following the final vacuum, the retort door is cpened, the rail
bridge is lowered, and the charge is puiled from the retort by a small
iocomotive. Juring the site visit, a small amount (approximately
§ 3allons) of creosote spilled from the retort into the sump below when
the retort door was opened. :

8. EFffluent Treatment Systom

Koppers is in the process of closing its wastewater treatment
lagoons and is installing an aboveground effluent treatment system. The
effluent treatment system wiil handle condensata exiting the condenser and
the scrubber water used to treat the working tank vapors. These effluents
are initially fed into one of two 28,000-gailon naphthalene recovery
tanks, which are kept at about 100°F. The naphthalene (mp = 176°F)
contained in the effluent crystallizes and falls to the bottom of the
tanks where it is heated to melting and drained off the tank bottom. The
recovered naphthalene is returned to the working tanks for rsuse. Tha
aquegus fraction of the effluent from the naphtralene recovery system is
sent to one of two 150,000-qailon effluent holding tanks. The effluent is
then sent to an activated sludge tank for biological removal of other
dissolved organics. From there it is pumped to an oil/water separator
that currently serves as a holding basin. After testing for phencl and
cther organic compounds, the effluent is sent to a 7 acre spray irrigation
field. A soon-to-be-constructed city sewer line will be the ultimate
disposal route for the effluent in the holding pasin.

V. Odor Sources

The three predominant sources of odor (and potential air toxics)
identified at the Koppers facility are:

1. Treated wood exiting the retorts:
2. Steam jet injectors: and
3. Blow-hack vapors from work tanks,
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Visible emissions were cbserved from a charge that had been puiled out
14 hours prior to our visit and was being unloaded into anotner raiicar.
Buring the visit, a freshly treated charge was pulled from the center
retort. As the retort door opened, a dense, white plume of gas exited the
treatment chamber and continued to be emitted &s the charge was being
pulled from the retort. The charge, approximately 130 feet long, fumed
and emitted a white vanor cloud and a strong creosote odov. There was a
noticeable odor of creosota coming from the stock yard where itne treated
ties are stored. :

The steam jet injectors used to produce the vacuum in the retorts
are also a source of cdors. To ‘nduce the vaccum on the retorts Koppers
uses two stream jet injectors. A 4-inch steam jet is used to draw the
system pressure down te between 22 and 24 inches of mercury. This usually
takes between 1 and 2 hours. Ideally, once the vacuum has been obtained,
the operator will switch over to a 2-inch steam jet to maintain the vacuum
for the remainder of thea cycle tc save energy. However, during periods of
high staam demand thers may not be enough steam available from the sower
plant's boiler to maintain a 24 inch of mercury vacuum using the 2-inch
steam jet. Therefore, the 4-inch steam jet may remain on the entire
vacuum cycle if the steam aemand for the rest of the plant is high (1.a.,
heat for retorts, working tanks, buildings, etc.). The single pass water
cooled condenser, operating between the retort and the steam jet, may not
be capable of removing all of the organics, which become entrained in the
steam jet. -A large, dense steam plume was emitted from the 4-inch
injector, and a strong cressota odor was moted when the wind shifted. The
2-inch injector emitted significantly less visible emissions than did the
4-inch injector. '

Working losses from the four creosote working tanks could be a
significant contributor to the odor problem. A working tank blow back
event occurs when the ¢reosote is sent back to the work tanks. The air
displaced by the filling of the work tanks is at equilibrium with the
preservative in the tanks. The 30,000 gallons of oragervative used to
fi1l a retort will displace approximately 4,000 zubic feat of air when the
solution is sent back to the work tanks. This event will occur twice
during the Koppers treatment cycle. It takes approximataly 15 minutes to
empty the retort of preservative. The work tanks are equioped with a
common scrubber consisting of a horizontally mounted 20,000-gailon tank
half full of water with a spray system inside. When a blow back occurs
the displaced vapors from the work tanks enter the top of the scrubbper and
contact the spray. The exhaust gas is then vented to the atmosphere. Its
effectiveness as a scrubber would be expected to approach zaro if the
water is not changed pericdically and allowed to reach saturation. At
that point it could only serve as. a condenser, We did rot witness a blow
back event during our visit, Currently the plant has no formal procedures
in place for periodically changing or regenerating the scrubber water.

The plant manager stated that no procedures are in piaca because the
scrubber has been very e«ffective at controlling blowdack odors. He states
that monitoring the water level alone has maintained the effectiveness of
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the cscrubber. If it becomes necessary to change the water or empty the
scrubber, the water will be sent to the effluent treatment system.

Attachment




Attachment

Unisading of a treated charge.
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Lowering of the rail bridge.
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Preparing to puill the charge,
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harge being pullad from retort.




Attachment

View of 4-inch steam injector plume,

View of four creosote working tanks and scrubber
used to contrel blow back vepors,



Date: September 22, 1988
Subject: Site Visit--Jennison-wWright Corp., Toledo, Ohio

Wood Treatment Operations: Engineering Evaluation

MIDWEST RESEARCH WSTTTY”
Suite 3

401 Harrison Qaks 3ouieva

Cary, Nerth Carolina 278
Toelephone (919) 467-52

Facsiile (219) 467-8C.

EPA Contract 68-02-4379, Work Assignment Ncs. 13 and 25

‘MRI Project 8950-13 and 8952-25
From: C. Vaught & v/
Tos S8ruce Moore

Industrial Studies Branch

U. S. Environmentai Pretection Agency
Research Triangle Park, N.C. 27711

I. Purpose

To gain an understanding of the treatment process and practices
empioyed by -Jennison-Wright ard identify potential sources of odor.

I1. Place ané_pate

Jennison-Wright Corp.

2332 Broadway

Toiedo, Oho 43609

(419) 382-3411

September 7, 1988
I[II. Attendees

Jennison;wrigng.

Don Wynn, Plant Manager
David Zook, Assistant Plant Manager

U. S. Environmental Protection Agency (EPAY

Bruca Moore

'Midwegt Research Institute (MRI)

Chuck Vaught

Cepartment of Public Utilities, Ervirommental Services

Jaff Twaddle




IV. Process Descriptica

The Jenniscn-Wright facility, located in Toledo, Ohio, is a wood
preserving plant that treats air dried cross ties and flcor bleck
material. 1In the tie treating operation, approximately 430 tias are
treated per charge with Detween two and three charges treated per day.
The plant has been in operation since 1905 and operates 20 hours per day,
S agays per week. A process flow diagram for the Jennison-Wright wood
treatment process is presented in Figure l.

A. Wood Treatment Process

The Jennison-Wright plant operates three treatment cylinders or
retorts, each 6 feet in diameter. Cylinders 1 and 2 (see Figure 1) are
about 30 years oid ang are used to treat floor blocks. Each are a
100 feet long. The fioor blocks are loaded into cages and roiled into the
¢ylinders on railcars. The creosote solution is introduced into the
cylinders from a dedicated working tank. The treatment cycle is short
(about 2 hours) and is designed only to coat the outside of the blocks
with preservative,

The facus on our visit was to characterize the treatment process and
odor control techniques associated with cylinder 3, a new, 120-foot-long
cyiinder installed in 1987 to treat railrcad ties. The new cyiinder was
installed to replace an old, worn out cylinder. The purpose of the
installation was to improve production schedules and quality so the
facility can function in a more cost-effective, envirommentally acceptable
manner and, thus, enhance the company's ccmpetitive position. Because
cylinder 3 is a new sourca, the State of Ohio Envirommental Protection
Agency required Jenniscn-Wright to file a permit to assure compliance with
current State air quaiity requirements (permit attached). The permit
specifies that all new sources must employ best available technology (BAT)
for control of air emissions.

Jennison-dright treats railread ties to varying preservative
retention specifications. Ties treated for Jennison-Wright stock are
treated to a retention level between 4 and 5 pounds of preservative per
cubic foot. The Grand Truck railroad specifies product retention of
7 pounds per cubic foot, and the Norfolk and Southern railroad requires
retention of 8 pounds per cubic foot and sterilization of the ties in the
treatment cycle., The process used to treat ties for the Norfolk and
Southern railroad was observed during our visit. Jemnison-Wright
considers annual precduction information to be confidential.

Approximately 430 ties (1,148 ° of wood) are treated per charge in
cylinder 3 using the Reuping process, which compresses the afr in interior
wood ceils and forces preservative into the wood. The charge is rolled
into the retorts on 14 small railcars each of which holds approximately
30 ties. After the charge i$ loaded and the door is closed, the retort is
filled with about 17,000 gallons of a 60/40 creosote/coal tar mixture from
one of three, 50,000-gallon working tanks.
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After the retort is filled, the contents are heated to 205°F and the
pressure in the retort is raised to about 30 psig for approximately
4 hours. The initial pressure requirement is a function of how readily
the charge accepts the creosote and odbtains its target retention of 7 to
8 pounds of preservative per cupic foot of wood. By holding tne
temperture Of the ties at 205°F for 4 hours, the ties are sierilized to
prevent dacay that destroys the wood from within. Following the
sterilization cycle, the pressure is stepped up approximataly 10 £sig
every 15 minutes until tne pressure in the retort reaches 200 psig., The
pressure (200 psig) is maintained until the target preservative retention
level is reached. Again, the rate of increase in system pressure is
dependent on the type of wood being treatad and how readily the wood celis
accept the creosota.

When the target retention level is reached, the pressure is
relieved, and the retort is emptied of preservative. A moderate pressure
of about 10 psig is maintained in the retort to aid the pump in
transferring the creosote back to the work tanks. The expanding air in
the interior wood cells expels the preservative leaving an empty, treated
cell. A vacuum (25 inches of mercury) is then applied for 1 hour to
extract residual creosote that tends to drip from the charge, thus
producing a cleaner product and allowing the recovery and recycle of
excess preservative., A diagram depicting the pressure fluctuations during
a treatment cycle is shown in Figure 2. -

Following the vacuum cycle, 17,000 gallons of water are pumped into
the retort to quench the treated ties, lower their temperature, and reduce
fugitive emissions of lower boiling point organics typically associated
with odor. The quench water is recirculated in a closed loop system
through a 500,000-galion fixed-roof tank that is half full of water. Blow
back vapors generated from the displacement of air in the work tanks are
introduced into the vapor space in the tank.

A cone-shaped water scrubber is mounted on top of the tank. The
diametars of the scrubber at the top and bottom are approximately § feet
and 15 inches, respectively, and it is approximately 6 feet in height. A
manifold encircles the scrubber midway up the cone and supplies eignt
spray nozzles inside the scrubber with water (24 gallons per minut2) taken
from inside the tank. The spray scrubs and condenses vapors and carries
the condensate back down into the tank. We observed the scrubber system
in operation during a blow back of creosote to the work tanks. No visible
emissions were observed from the scrubber during the blow back. We were
not in a position to detect whether there were odors coming from the
scrubber.

For the purpcses of our visit and to illustrate the effectiveness of
the water quench system, Jernison-Wright personnel cozned the retort door
ard aliowed us to view the charge in the retort after the pressure cycle o
{befors the vacuum was avplied) and after the vacuum cycle (before the
wataer quench cycle). Following tne pressure cycie, a whita vapor cloud
exited the retort as the door was opened. Along the end of the charge,
excess preservative and expanding air could be seen exiting the hot ties.
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Figure 2. Pressure fluctuations in the retort during the treatment cycie at
Jennison-Wright's Toledo, Ohio wood treatment piant.
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The ties appeared wet with preservative as excess preservative dripped and
fumed From the charge. After the vacuum cycie was completed, the door was
once again openad. The charge still appearad hot, and a white plume of
vapor exited the retort although not as profuseiy as was observed bafgre
the vacuum cycle. The charge appeared dry with 1ittle or no excess
presarvative dripping from the charge., After the water guench zycle the
treated charge was removed, The ties appeared to be substantially cocler,
and almost no visible amissions were observed. We did not detect a strong
odor of c<reosote from the freshly treated charge.

Attachment

PR |



Attachiaent

@ g el
State of Ohio Environmental Protection Agency

P.0. Box 1049, 1800 waterMark Dr.
Columbus, Ohio 43266-0149

Richard 7. Caleste

June 22, 1988 Re: Modification to Permit to
Install No. 04-394

Lucas County

Jennison=-Wwright Corp.

Thomas Kmiec, P.E.

30195 Chagrin Blvd., 220E

Pepper Pike, Ohio 44124 : CERTIFIED MAIL

Dear Sir:

Enclosed please find a modification to the Ohio EPA Permit to
Install referenced above which will modify the terms and '
conditions.

You are hereby notified that this action of the Director is f£inal
and may be appealed to the Environmental Board of Review pursuant
to Section 3745.04 of the Ohio Revised Code. The appeal must be
in writing and set forth the action comglained of and the grounds
upon which the appeal is based. It must be filed with the
Environmental Board of Review within thirty (30) days after notice
of the Director's action. A copy of the appeal must be served on
the Director of the Ohio Environmental Protection Agency and the
Environmental Law Division of the Office of the Attorney General
within three (3) days of £iling with the Board. An appeal may De
£iled with the Environmenctal Board of Review at the following
address: Environmental Board of Review, 236 East Town Street,
Room 300, Columbus, Chio 43215.

Very truly yours,

Y

Thomas G. Rigo
Pield COperations Section.
Division of Air Pollution Contrel

Enclosure
ce: US EPA

Toledo Environmental services Division
Rathleen Shannon

» aiffiies
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Issuance Date: June 22, 1988
Effective Date: June 22, 1988

OHIO ENVIRONMENTAL PROTECTION AGENCY
MODIFICATION TO PERMIT TO INSTALL NO. 04-394

Name of Applicant: Jennison-Wright Corp.
Address: 30195 Chagrin 8lvd., 220E
City: Pepper Pike, Ohio 44124
Telephone: (216) 464-6740

The Ohio EPA has issued a modification for the Ohio EPA Permit to
Install referenced above.

The Permit to Install issued to Jennison-Wright Corp. {PTI No.
04-394) is hereby modified in the following manner: Special terms
and conditions.

The reason for this modification is: NSFS was not ihcluded in the
inictial PTI. -

The above named entity is hereby granted a modification to the
permit to install described above pursuant to Chapter 3745-31 of
the Ohio Administrative Code, Issuance of this modification does
not constitute expressed or implied approval or agreement that, if
constructed or modified in accordance with the plans included in
the application, in compliance with applicable State and Federal
laws and regulaticns, and does not constitute expressed or implied
assurance that if constructed or modified in accordance with those
plans included in the application, the above described source(s)
of pollutants will be granted the necessary operating permits.

Ohio Enviroamental Protection Agency

flnf Ll

Director
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APPLICATION NO 04-394
BAGE 2
APRIL 10, 1987
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Substantial construction for installation musc take place within
eighteen months cf the effective date of this permit. This
deadline may be extended by up to twelve months, iZ application Is
made te the Director within a reascnable time befcre the

terminqtion date and the party shows good cause for any such
extension.

The Directcr of the Ohio Environmencal Protection Agency, or his
authorized representatives, may enter upon the premises of the
above~named applicant during construccion and operation at any
reasonable time for the purpose of making inspections, ronducting
tests, 2xamining records or reports pertaining to the
construction, medification or installation of the above described
source of environmental pollutants.

As specified in OAC Rule 3745-31-05, - v
i

Compliance with the terms and
concitions cof this permit will fulfill this requirement.

The specified permit fee must be remitted within 15 days of the
effective date of this permit to install.

The propesed source shall be constructed in strict accordance with
the plans and application submitted for this permit to the _
Director of the Ohioc Environmental Protection Agency. There may
be no deviation from the approved plans without the express,
written approval of the Agency. Any deviations from the approved
plans or the above conditions may lead to such sanctions and
penalties as provided under Ohic law. Approval of these plans

does not constitute an assurance that the proposed facilities will
operate in compliance with all Ohio laws and regulations.
Additional facilities shall be installed upon ordexs cf the Chio
Environmentail Protection Agency if the proposed sources are
inadequate or cannot meet applicable standards.

EMISSION SUMMARY

The air contaminant sources listed below comprise the Permit to
Install for Jennison-Wright Corp. located in Lucas County. The
sources listed below shall not exceed the emission limits/contzrsl
requirements contained in the following table:

: Allowable Emissi
Ohio EPA Scurce BAT Applicable (1b/hz, lb/MMBTY
Source No. Identification Determination Ohio EPA rule gr/DSCF,etc.)

TOOS8 Work tank #$1 BAT for this 3745-31-05 No V.E.
source is NSPS Subpart
being vented £b .

thru storage

cank A (T010) &

not to exceed o
210°F




” JENNISON-WRIGHT CORP
APPLICATION NO 04-334
PAGE 3

APRIL 10, 1987

Allowable Emisgsion

Ohio EPA Source 8AT Applicable (1b/hr, 1lb/MMSTU,

Source No. Identification Derermination Ohio EPA rule gr/DSCE.etg.’

1009 Work tank #2 Same as TJ038 Same as T008 Same as TO008

TO10 Storage tank A BAT for this Same as T008 Same as TO008 excer
source is a water vaper

vapor recovery
system which
reduces emission
such that there
are no visible
emissions other
than water vapor
& all gauging

is gas tight

SUMMARY
TOTAL NEW SOURCE EMISSIONS
Pollutant Tons/Year
Creosote/Particulate 1.70

This condition in no way limits the applicability of any other
gtate or federal regulation. _

APPLICABILITY

This Permit to Install is applicable only to the air contaminant
sources listed and deoes. nct include the installation or
modification of wastewater disposal systems or solid waste
disposal facilities. Separate application must be made to the
Directer for the installation or modification of any such )
wastewater disposal systems or solid waste disposal facilities.

NSPS_REQUIREMENTS

The Sollowing scurces are subject to the applicable provisions of
the New Source Performance Standards (NSPS) as promulgated by the
United States Environmental Protection Agency., 40 CFR Part 60,

Source No. Source Description NSPS Requiation (Subpart)
T008 " Wwork Tank #1 Subpart Kb
. T009 Work Tank #2 Subpart Kb
“* 17010 Storage Tank A Subpart Xb

The application and enforcement of these standards are delegated
to the Chio EPA. The reguirements of 40 CFR Part 60 are also
federally 2nforceable.




JENNISON-WRIGHT CORP
APSLICATION NO 04-394
FAGE 4

APRIL 10, 1387

Pursuant to the NEPS, the source owner/operator is hereby advised

of tke requirement to report the following at the appropriate
times:

1. Consgruction date (no later than 30 days after such
date);

2, Anticipated start-up date (not more than 60 days or less
than 3C prior to such date):;

3. Acgual start-up date (within 15 days after such date):;
an

4

. Date of performance testing (at least 30 days prior to
testing). '

Reports are to be sent to:

Ohio Environmental Protection Agency
Austhorization and Compliance Unit
».0. Box 1049

Colembus, Ohio 43266-0149

- and Toledo Environmental Services Division
28 Main Street .
Toledo, Ohio 43605

WASTZ DISPOSAL

The cwner/operator shall comply with any applicable state anrd
federal requirements geverning the storage, treatment, transport,

and disposal of any waste material generated by the operation of
the sources. ' s

REPORTING

Any reports required by the Permit to Install shall be submitted
to Toledo Environmental Services Division. ,

PEEMIT TO OPERATE APPLICATION

A Permit to Operate Application and a $15 application fee must be
submitted to the appropriate field office for each source in this
Permic to Install. In accordance with OAC rule 3745-35-02, the

application shall be made at least ninety days prior to start-up
of e source.

-

BUBRLIC DISCLOSURE

The facility is hereby notified that this permit, and all agency
rectrds concerning the operation of this permitted source are
subject to public disclosure in accordance with OAC Rule
3745~49-33.




JENNISON-WRIGHT CORP
APPLICATION NO 04-394
PAGE 5

APRIL 19, 1287

MALFUNCTION/ABATEMENT

This source and its associated air pollution control system(s)
shall be maintained regularly in acccrdance with good engineering

practices and the reccmmendations of the respective manufacturers
in order to minimize air contaminant emissions.

In accordance with CAC Rule 3745-15-06, any malfunction of the
source(s) or associated air pellution centrol system(s) shall be
reported immediately to the Tolede Environmental Services
Division. Except as provided by OAC Rule 3745-15-06(A)(3),
seheduled maintenance of air pollution control equipment, that
requires the shutdown or bypassing of said equipment, must be
accompanied by the shutdown of the associated air pollution
sources. _

ADDIfIONAL SPECIAL TERMS AND CONDITIONS

h ]

1. The Permittee skall conduct performance tests to demonstrzte
that the air contaminant source operates oOr within 90 days cf
start-up cf operation will cperate in compliance with the
requirements of this Permit to Install and with applicable
Ohio Environmental Protection Agency laws and rules. The
€irst such test shall be conducted within 15 days of start-up
of operation. A minimum of 48 hours written notice of each
test shall be given to the Toledo Environmental Services
Division. :

2. Tank TO08, TO09, and TO10 shall be equipped with a device to

determine the temperature of the stored creosote.

3. The Permittee shall remove from service two of the present
work tanks within 90 days after T008 and T009 are operational.

4. The owner/operator shall keep readiiy accessible records
showing the dimension of the storage vessels (T008, TO02 and
=010) and an analysis showing the capacity of each vessel.
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