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Introduction

Since the completion of the Southern Pacific Project Preliminary Report dated April 19,
1999, records have been found which demonstrate that industrial waste from a third waste
disposal site went to the Southern Pacific Wood Treatment facility. The site in question was the
BFI waste disposal site in Geismer, Louisiana, which is sometimes identified as the pits located

at Darrow, Louisiana. The site operated from 1966 to 1979.

The following describes the BFI waste disposal site and lists the known chemical
constituents, potentially responsible parties, and operators or former operators related to the BFI

site.

Description of the BFI Waste Disposal Site

The BFI waste disposal site was a hazardous waste and solid waste disposal operation
located on a 52 acre strip of land near Geismer, Louisiana. The BFI waste disposal site was
operated by U.T. Alexander from 1966 to 1972 at which time Browning Ferris Industries (BFI)
purchased the site. The site was used for disposal of styrene tar, atrazine sludge, “hex” waste,
and other kinds of industrial waste. Five ponds were used for the disposal of styrene tar. The
origin of atrazine sludge and other kinds of waste is uncertain. Styrene tar originated from Foster
Grant Company, Inc. and Cos-Mar, Inc. Dow Chemical Company is known to have disposed of

“hex” waste.

KG COH003820



The styrene tar producers that transported waste to the site were Foster Grant Company
and Cos-Mar, Inc. Gulf Oil Corporation apparently transported styrene tar directly to Lowe
Chemical Company as a means of disposal of styrene tar. Each of these companies operated

styrene production facilities in and around Baton Rouge, Louisiana.

In August of 1972, it was estimated that the amount of tar in the disposal pits at Darrow
was approximately 4.4 million gallons. It was also estimated that two thirds came from Cos-
Mar, Inc. and one third from Foster Grant. The amount of styrene tar removed from the pits in
Geismer through March 25, 1976 was two million gallons. Approximately three million gallons
remained. A total of 4,174,770 gallons of styrene tar was apparently delivered to Joc Oil
Aromatics, Inc. from the BFI pits at Geismar between August, 1975 and July, 1976. In 1978 and
1979, styrene tar was also removed and transported to what is now the Brio Superfund site.

From Joc Oil/Brio, a part of the waste was sold to Southern Pacific in Houston.

In 1973, some 15,000 cattle were quarantined after hexachlorobenzene infected cattle
were found in a herd near the BFI dump site. Since 1974, the BFI waste disposal site has been
cited for styrene tar leaks into the Bayou Conway, a stream which drains into the Mississippi
River. BFI was forced by the Louisiana Stream Control Commission to pay a $10,000 fine for a

1974 leak.

BF1I closed this site in 1979 under a closure plan with the Louisiana Department of Health

and Human Resources.

The following tables list the chemical constituents of BFI wastes, the potentially

responsible parties, and operators or former operators related to the BFI waste disposal site.
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Chemical Constituents of BFI Wastes

atrazine
dichlorobenzene
diethylterephthalate
hexachlorobenzene
phenanthrene
tolylene diamine isomer

Potentially Responsible Parties

Cos-Mar, Inc.
Dow Chemical Company
Foster Grant Chemical Company, Inc.
Gulf Oil Corporation

Operators or Former Operators of Darrow Pits

U.T. Alexander
Browning-Ferris Industries

Information Sources

1. List of number of gallons of styrene tar entitled “Gallons of Styrene Tar from BFI Pit at
Geismar Delivered by Commercial Fuel Oil to Joc Oil Aromatics, Inc.”, undated.

2. Letter from Harley Brown, BFI, to Robert LeHeur, Louisiana Stream Control
Commission, April 5, 1976.

3. BFI Darrow Draft Report by William DeVille, November 8, 1982.
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4. Memo from William A. Fontenot, Environmental Specialist, to Peter M. Arnow, Chief,
Environmental Enforcement, re: BFI-Darrow, September 3, 1982.

5. Letter from Gus Von Bodungen, Air Control Section, Louisiana State Department of
Health to G. W. Engelhardt, Air Control Section, Louisiana State Department of Health,
re: Survey of Styrene Tar Industry in Louisiana, August 23, 1972.

6. Lodge, Bill. “National Waste Firm Gobbling Independent La. Sites,” State Times, June
16, 1978.

KG COH003823



KG COH003824

6°l




AIR POLLUTION
ENGINEERING MANUAL

SECOND EDITION

Compiled and Edited
by

John A. Danielson

AIR POLLUTION CONTROL DISTRICT
COUNTY OF LOS ANGELES

ENVIRONMENTAL PROTECTION AGENCY
Office of Air and Water Programs

Office of Air Quality Planning and Standards
Research Triangle Park, N.C. 27711

May 1973

KG COH003825

P




414 MECHANICAL EQUIPMENT

fore needing replacement. One tungsten carbide
burring wheel will dress more than 2000 tires and
can be reconditioned several times, giving a total
life of over 8000 tires per wheel. In contrast,

for a conventional buffing machine, one rasp will
buff about 250 passenger tires or 50 truck res
before needing to be replaced. About1 to 3
pounds of rubber per passenger tire or 5 to 10
pounds per truck tire are removed in the process.

Water Spray at Rasp

A fine mist of water sprayed on the rasp has also
been employed to eliminate smoke generation at
the source by cooling and lubricating the rasp
(Figure 318). The quantity of water sprayed is
determined by an electronic controller which
operates in conjunction with a current sensor in
the rasp-head motor circuit. An airflow of about
2000 cfm is required to capture the emissions
from this device.

Figure 318. Water injection unit; spray eads
(tower right) mounted in the rasp exhaust hood apply
water to the rasp (B and J Manufacturing Company,
Glenwood, 111.).

Maintenance and operating costs for the system
are very low, and experience indicates that rasp
life is almost doubled. Also, because the rubber
compounds are not oxidized by too much heat,

the bonding strength is higher and more uniform.

COST OF POLLUTION CONTROL

Table 115 shows the comparative capital costs of
the various components of air pollution control
equipment required for tire buffing equipment.
These costs are only part of the total picture and
are chosen to compare the influence of the type of
air pollution control equipment on the unit tire
cost, No buffing machinery capital costs, in-
stallation costs, or tire handling costs are.in—
cluded.
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Table 115. COST OF AIR POLLUTION CONTROL
EQUIPMENT FOR NEW TIRE BUFFING

INSTALLATIONS ®
Ar Number of
pollution buffing machines For each
control hine above
component 1 2 3 three add
Blower, duct, $1200 $2000 $ $ 500
cyclone
With baghouse 3400 6000 77 1500
after cyclone
Add dry filters 4200 7400 950 1800
after baghouse
Water cooling, 2700 5000 700 2000

cyclone

8 Costs are based on year 1969, These costs are

valid within T 25%,

A
WOOD TREATI G EQUIPMENT -
INTRODUCTION

Wooden utility poles, pilings, posts, and lumber
are subject to destruction from decay, insects,
marine borers, fire, weathering, absorption of
water, and chemical action. In order to prevent
this destruction, surface coatings are applied,
or preservatives and fire retardants are impreg-
nated into wood by application of pressure. The
air pollution aspects of applying preservatives
and fire retardants will be discussed in this sec-
tiononwood treat Surface coating isdiscussed
in Chapter 12.

There are two general kinds of preservatives--
insoluble oils and water solutions. Insqluble
oils include creosote, solutions of creosote-coal
tar, creosote-petroleum oils, pentachlorophenol,
and other cil-borne preservatives. In recent
yvears, treatment with insoluble oils has shifted
away from creosote to pentachlorophenol and
other oil-borne preservative solutions. Insoluble
oil treatment results in darkened wood surfaces
and rather strong odors. Applications of insoluble
oil treatment include utility poles, pilings, and
railroad ties where painting is not required. Dur-
ing the past years, there has also been a shift in
treatment away from insoluble oils to water-borne
(water soluble) preservatives because they leave
wood surfaces clean and free of odors; the sur-
faces also can be painted. Fire-retardant formu-
tions are solutions of water-soluble compounds.

The composition standards for preservatives are
described in the American Wood Preservers!
Association Standards (AWPA P Standards)., Coal
tar creosote is a dark oily.liquid derived directly
from coal tar or from distillation fractions of
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coal tar., It is either used directly or compound-
ed with other preservatives such as petroleum
oils and pentachlorophenol. Water-borne preser-
vatives include '""Wolman Salts,
a preservative consisting chiefly of sodium
fluoride along with small amounts of arsenates,
phenolic salts, or metal dichromates. Another
water-soluble preservative with the tradename
""Chemonite, "' ammoniacal copper arsenite (ACA),
is made by dissolving cupric hydroxide, arsenic
trioxide, and acetic acid in aqua ammonia.

'"a tradename for

METHODS OF TREATING WOOD

Coal tar creosote solutions and petroleum oils
are shipped to the treating plant in tank cars or
trucks. While the heating of these oils in the tank
cars and trucks is not required for pumping to
storage, heating is customary to reduce the heat-
ing requirements at the retorts during wood
treating. Oil-borne preservatives, aromatic
oils, and creosote usually are blended at the
treating plant. In treating with water-borne
preservatives and fire-retardant formulations,
various chemicals are blended into water
solutions at the treating plant.

Regardless of whether preservatives are solu-
tions of creosote, oil-borne or water-borne
preservatives, or flame retardants, the same
type of process equipment is employed as shown
in Figure 319, Air-seasoned wood in the form
of poles, timbers, pilings, and lumber is trans-
ported on railroad trams pulled by gasoline- or
diesel-powered locomotives. The wood-laden
trams are rolled into long, horizontal, heavy-
walled-vessels called retorts. Retorts usually
have inside diameters of 6 to 8 feet and lengths
up to 150 feet to accommodate long poles. A
typical wood treating plant consists of one to six
of these retorts. Each retort contains steam coils
for indirect heating of the preservatives and
internal steamn jets for heat conditioning or for
direct cleaning of the surface of the wood.
Auxiliary equipment includes a vacuum system
capable of producing a vacuum of over 22 inches
of mercury absolute on the retort and a pressure
system capable of hydraulic pressures up to 250
psig within the retort. The vacuum system con-
sists of a condenser and receiver followed by a
reciprocating vacuum pump or a two-stage steam
ejector system with barometric condensers.
Hydraulic pressure usually is produced by steam-
driven reciprocating pumps.

Pressure processes for injection of preservative
are described in the AWPA Treating Standards
or Commodities Standards (C Standards).
Process conditions are specified for different
kinds of wood, the service for the treated wood,
and the particular preservative used.
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A processing cycle can be classified into two
steps, the conditioning step and the treating step.
Wood is conditioned in the retort by immersing
it in hot preservative at atmospheric pressure
or under vacuum to expand the cells of the wood
and remove moisture; the cells of the wood also
may be expanded by blowing superheated steam
into the wood. In the treating step following the
conditioning step, hydraulic pressure is employed
to force the preservative into the cells of the
wood.

Cleanup follows hydraulic injection. The wood is
subjected to heat and vacuum to remove excess
preservative, and live steam may be used to
clean the surface of the wood when insoluble oils
are used. Vacuum is applied after the steam
cleaning period to remove excess moisture and
retard subsequent bleeding of the preservative.

The processing time varies even for the same
kind of wood since differences in cell structure
affect preservative penetration. Cell differences
are the result of variations in growing conditions
for each tree, such as weather, water, soil, and
nutrients, Moisture content of the wood also
affects processing time.

C Standards set limits on process variables for
conditioning such as maximum steaming temper-
atures and duration, minimum vacuum, maximum
temperature of preservative, and duration,
Process variable limits for the treating step in-
clude: minimum and maximum pressure, max-
imum expansion bath temperature, and maximum
temperature and duration for final steaming when
steaming is permitted.

Results of the treatment include the pounds of
preservative injected per cubic foot of wood on a
"gauge basis' or an "assay basis." Gauge basis
is a measurement immediately after treating
based on the ratio of the total weight of liquid or
solid preservative impregnated to the total volume
of wood charged. The volume of liquid preser-
vative used is determined by measuring the dif-
ference in the liquid level in the preservative tank
before and after treating. The weight of preser-
vative is then determined from the specific gravity
and composition of the treating solution., Inert
carriers such as water or petroleum oils are not
included in determining preservative weight.

The quantity of preservative used also may be
determined by weighing wood before and after
treating. For example, on a gauge basis, Douglas
fir crossarms for utility poles require only 4
pounds of creosote per cubic foot of wood, while
Douglas fir pilings for ocean service require 20
pounds of creosote per cubic foot of wood.

A more precise measurement is the assay basis,
which specifies the weight of dry preservative
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Figure 319. Diagram of a wood-treating plant using creosote solutions, aromatic oils, and oil-borne preservatives

(1i or solid) per cubic foot of wood for a
given zone of penetration into the wood. Bored
cores are taken from a specified number of wood
pieces in each treated charge. The cores are
analyzed by AWPA A Standards for penetration.
Preservative concentration and penetration depth
vary, and C Standards are written for the kind of
wood and service for this wood. Typical exam-
ples are: crossarms must contain at least 0.2
pound pentachlorophenol (solids) per cubic foot
at 100 percent penetration of sapwood (wood zone
nearest the bark); pilings must contain 20 pounds
of creosote (liquid) per cubic foot at a minimum
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depth of 1 inch and at 85 percent of sapwood depth
if sapwood depth is 2 inches or less or at 1. 75
inches maximum if sapwood depth is more than 2
inches.

There are two basic variations of pressure pro-
cesses for impregnating preservatives: empty
cell and full cell, The difference between the
empty-cell process and the full-cell process in-
volves only the pressure injection step. Condi-
tioning steps which precede pressure injection
and cleanup steps which follow can be identical

for either process.
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In the empty-cell process, the retort is either
filled with air at atmospheric pressure (Lowry
Process) or pressurized with compressed air
up to some specified level (Rueping Process).
The retort is then filled completely with pre-
servative liquid and hydraulically pressurized
to the C Standard selected for the kind of wood
and service. In each of the two empty-cell
processes described above, air imprisoned in
the cells of the wood opposes the hydraulic
pressure and restricts penetration by forcing
out part of the preservative.

In the full-cell process, the retortis completely
filled with preservative while under vacuum and
then hydraulically pressurized as specified in
the C Standard. There is negligible air in the
cells of the wood to oppose hydraulic pressure,
and thus penetration is greater for the full-cell
than for the empty-cell process.

Empty-cell processes result in stratified bands
of preservative located at the interface between
layers of wood at lower levels in a specified
penetration zone. The full-cell process results
in a continuous fill for the entire depth of the
penetration zone without stratified bands. Thus,
the empty-cell process is used for light treat-
ment, and the full-cell process for heavy treat-
ment. For example, the empty-cell process is
used to inject 4 to about 12 pounds creosote per
cubic foot (assay basis), and the full-cell process
to inject over 12 pounds creosote per cubit foot.
Water-borne preservatives are injected only by
the full-cell process. Creosote solutions and
oil-borne preservative solutions may be injected
by either process.

Only the Rueping empty-cell process requires
the use of a special vessel (the Reuping tank).
Following the conditioning step, the retort is
emptied of preservative except for a quantity
located in the bottom, which does not contact the
charge of wood. The retort is pressurized with
compressed air to the C Standard selected. The
elevated Reuping tank is filled with hot preserva-
tive, and the hot preservative in this tank is
allowed to slowly displace the compres sed air in
the retort. When the retort is completely filled
with preservative, it is sealed and hydraulically
pressurized to the C Standard selected.

A typical processing cycle for creosote treatment
using the full-cell process is as follows: Wood
is charged to the retort and subjected to a vacuum
of 22 inches of mercury absolute within the re-
tort. During the conditioning step, the wood
under vacuum in the retort is immersed in cre-
osote solution at 170° to 210° F. During this
period, the vacuum is pulled from a small vapor
space at the top of the retort. The hot creosote
under vacuum causes moisture to vaporize and to
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be expelled from the cells of the wood which ex-
pand under heat. The vacuum period continues
until the collection rate of condensate in a re-
ceiver below the water-cooled shell-and-tube
condenser slows to a predetermined level, which
indicates that the wood is dry and ready for
pressure injection. This vacuum period can vary
from one to several hours, or it may extend for
several days.

While the vacuum is maintained, the retort is
filled completely with creosote at 170° to 210° F.
The retort is subjected to hydraulic pressure of
about 100 psig for periods up to several hours to
force the creosote into the cells of the wood.

Following pressure injection, with the wood still
submerged in creosote, the retort is subjected to
an expansion bath to remove excess creosote.
The expansion bath consists of a vacuum period,
during which the creosote may be reheated to
220° F. Then the vacuum is broken and the cre-
osote is pumped out. A vacuum period may
follow pump out to further remove excess pre-
servative. Superheated steam at 8 to 12 psig may
be injected to clean the surface of the wood.

Then the wood is subjected to a final vacuum
period to remove moisture, cool the surface of
the wood, and retard subsequent bleeding of the
creosote. Following the final vacuum period,

the wood is removed from the retort. Depending
upon the C Standard selected, one complete
processing cycle may vary from 6 to over 60
hours.,

A typical processing cycle for ammoniacal
copper arsenite (ACA) treatment using the full-
cell process is as follows (see Figure 320): The
conditioning step consists of sealing the wood in
the retort and subjecting it to a vacuum of.about
25 inches of mercury for a period of 30 to 60
minutes. Saturated steam at 5 to 10 psig is in-
jected directly into the retort until retort pressure
reaches 5 psig. Steam injection is continued for
1 to 6 hours at 5 psig to expand the cells of the
wood. The steam is shut off, and the wood is
again subjected to a vacuum of about 25 inches of
mercury for up to 2 hours to remove moisture
from the cells of the wood. During the treating
step, the retort is completely filled with ACA
solution at ambient temperature. Hydraulic
pressures of 75 to 150 psig are applied to the re-
tort from 1 to 30 hours to inject the ACA into the
cells of the wood. Hydraulic pressure is re-
leased, and the solution is pumped from the retort.
A final vacuum period of at least 20 inches of
mercury is maintained for an hour or more in
order to remove residual solution and reduce the
concentration of ammonia vapors before the
treated wood is removed from the retort.
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Figure 320. Diagram of a wood-treating plant using ammon acal copper arsenite (ACA) preservative.

THE AIR POLLUTION PROBLEM

The operation of equipment used for treating
wood with creosote solutions and oil-borne pre-
servatives results in the emission of air contam-
inants in excess of air pollution regulations
governing opacity and concentration.

When these materials are heated, some of the
lower boiling organic compounds volatilize as'
aerosols to form dense white emissions. The
emission from treated wood on the tram cars
immediately after removal from the retort
usually exceeds 60 percent opacity beyond the
opaque water vapor breakoff point and continues
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to exceed 40 percent opacity up to 20 minutes.
Emissions of 60 percent opacity or more beyond
the opaque steam plume from the open end of the
retort continue only during the few minutes it
takes to remove the treated wood and recharge
the retort.

Source tests revealed excessive particulate con-
centrations in the vacuum exhaust and in the
exhaust during the steam cleaning period. Par-
ticulates averaged 0. 95 grain per scf or 3.6
pounds per hour in 440 scfm of gas from a
vacuum pump venting one retort during the initial
vacuum period. Particulate concentration
averaged 19 grains per scf or 75 pounds per hour
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in 460 scfm of gas from steam cleaning wood in
one retort. Control of these emission sources
requires the installation of an air pollution con-
trol device. Where vacuum is produced by a two-
stage steam ejector system with barometric con-
densers, the vent from the vacuum system does
not exceed opacity regulations or regulations
governing the concentration and quantity of air
contaminants. The vacuum steam ejector system
has barometric condensers which, in effect, act
as scrubbers in controlling the emissions. Two
source tests indicated particulate concentrations
of 0.125 and 0. 260 grain per scf.

Preserving wood with ACA results in the emission
of ammonia vapors during vacuum and gas purg-
ing of the retort, from mixing and storage tanks
for the preservatives, and from the treated wood
immediately following removal from the retort.
Although ammonia vapors do not cause opacity
problems, the vapor can cause 2 nuisance.

Ammonia vapors entering the two-stage vacuum
system are scrubbed by barometric condensers
so that the vacuum exhaust to the atmosphere
contains negligible ammonia odors. The baro-
metric hot well, barometric condenser recircu-
lation tank, and preservative mixing and storage
tanks emit ammonia vapors and should be sealed
and vented to a control device as shown in Figure

320.

A steam plume may be present along with invisi-
ble ammonia vapors when the end cover of the
retort is removed and the treated wood is pulled
from 1it. A final vacuum of at least 20 inches of
mercury absolute should be maintained for a
minimum of 1 hour prior to removal of the wood
in order to reduce the quantity of residual
ammonia in the treated wood to a level which
can safely be emitted to the atmosphere. With
this vacuum period, the ammonia emitted is not
detectable at a distance of 75 feet from this
source; consequently, air pollution control equi
ment is not required.

Treating wood with other water-soluble preserva-
tives and fire retardant formulations generally
does not result in the emission of air contami-
nants.

HOODING AND VENTILATION REQUIREMENTS

An enclosure or building to collect all the air
contaminants emitted upon opening a retort would
have to cover the entire end of the retort and ex-
tend over 200 feet to accommodate railroad track
and switching gear, retort appurtenances such as
movable track, swing cover and piping, and

tram cars loaded with wood up to 150 feet in
length, Exhaust rates would have to be extremely
large to provide adequate ventilation within this

284-767 »~T77-29
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enclosure for the safety and comfort of the work-
ers. Any device to control emissions from such
a structure would of necessity be very large and
costly. As an alternative, some method is needed
to eliminate or reduce the emissions as the wood
is removed from the retort. )

AIR POLLUTION CONTROL EQUIPMENT

A practical solution to the air pollution problem
occurring when wood treated with solutions of
creosote and oil-borne preservatives is removed
from the retortis to spray the surface of the wood
with large quantities of water (Figure 321) to
cool the surface of the wood from about 180° ¥ to
below 115° F, At this lower surface temperature,
the volatilization of organic particulates is
greatly reduced, and opacities which exceed 60
percent white opacity beyond the end of the steam
plume before spraying are reduced to 10 percent
white opacity or less. Figure 322 shows emis-~
sions from treated wood on tram cars following
removal from the retort with and without water
sprays.

Figure 321. Treated lumber on railroad cars being pulfed
from retort through a permanently installed spray header
(J.H. Baxter and Company, Long Beach, Calif.).

A header containing spray nozzles is mounted
within a few inches of the open end of the retort
to blanket the entire open end with sprays. If
space is available between the hinged retort
cover in an open position and the retort itself,

a permanently mounted semicircular header
can be installed as shown in Figure 321. With-
out the necessary space, a portable header with
spray nozzles (Figure 323) can be moved into
position after the hinged cover is placed in a
fully open position. About a dozen or more

flat spray nozzles are arranged in a semicircle
on each header. A railroad switch engine moves
the treated wood on tram cars from the retort
slowly through the water sprays at a uniform
speed of not more than 17 fpm. A minimum of
300 gallons of water per minute is sprayed on
the batch of treated wood for a total of at least
2500 gallons.
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a. With sprays.

h. Without sprays.

Figure 322. Emissions from treated lumber after removal
from retort with and without water sprays (J H. Baxter
and Company, Long Beach, Calif.).

Figure 323. Treated lumber being pulied through a porta-
ble spray header (Forest Products Division, Koppers Com-
pany, Inc., Wilmington, Calif.).

Emissions which would normally escape from the
retort when the hinged cover is open are control-
led by continued operation of the vacuum system
venting to the control equipment. Emissions are
greatly reduced by installing a scavenger pump
to remove most of the source of emissions, i.e.,
the hot residual preservative lying at the bottom
of the retort. Spray water is collected in tanks
equipped with a skimmer to remove insoluble
preservatives prior to respraying. Following
skimming operations, the concentration of creo-
sote remaining in the recirculating water is about
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0. 0002 percent by weight. Since the spray water
is heated up several degrees each it is
sprayed, the spray system should be designed
with a lar e enough capacity to keep the spray
water near ambient air temperatures or a spray
tower or spray pond should be installed. The
cooling load on the spray system can be reduced
by extending the final vacuum period to a mini -
mum of 1 hour. The longer the final vacuum
period, the lower the surface temperatures of
the treated wood when removed from the retort.

During the steam cleaning of wood near the end
of the treating process, emissions to the atmos-
phere are at a maximum and may exceed 19
grains per scf. To comply with regulations gov-
erning particulate losses, the control device
must have an efficiency over 96 perc In one
instance, a venturi scrubber capable of this high
collection efficiency was rejected because of
high initial costs and high operating costs. High
operating costs were based upon the calculated
pressure drop of at least 35 inches of water
column required across the venturi throat to col-
lect micron size particulates.

Incineration of air contaminants in an afterburner
is a proven method for controlling emissions
during the steam cleaning period and during
operation of the vacuum pump. Figure 324 shows
an afterburner venting wood treating equipment.
The volume of contaminated gaseous effluent
varies from about 300 to 1200 scfm. A surface
condenser and knockout tank must be installed
ahead of the afterburner to condense live steam
during steam cleaning of the wood and to reduce
the load of the afterburner. Provisions should be
made for frequent internal cleaming of this sur-
face condenser since naphthalene crystals from
steam distillation of creosote will cause fouling.
A special duct is installed at the inlet to the
afterburner to keep gas velocities well above
flame propagation velocities in the reverse direc-
tion and thus prevent flashback.

The afterburner should be designed for an exit
temperature of 1500° F and a retention time of

0. 3 second or more in the combustion zone.
Source tests show efficiencies of 99 percent
based upon the complete combustion of gaseous
and particulate organic contaminants when oper-
ting at 1400° F exit temperature. The afterburner
exhaust contains particulate concentrations of

0. 04 grain per scf, and at this concentration
there are no visible emissions.

Studies show that afterburner operating costs can
be reduced by recovering the heat from the after-
burner exhaust gases A shell-and-tube exchanger
can be installed at the outlet from the afterburner
to heat boiler feed water or to supplement the
steam producing facilities of the wood-treating
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Figure 324. Afterburner mounted above knockout tank vent-

ing wood-treating equipment (Forest Products Division,
Koppers Company, Inc., Wilmington, Calif.).

plant. A recent installation of a waste heat boiler
venting an afterburner showed a payout time for
the boiler of less than 4 years

The contaminant load on the afterburner can also
be reduced to a great extent by reducing the
steam consumption rate used for cleaning to a
minimum.

When wood is treated with ACA, the emission of
ammonia vapors can cause nuisance violations,
however, the emissions do not violate any of the
other air pollution regulations. Ammonia vapors
released when treated wood is removed from the
retort can be substantially reduced by employing
a l-hour vacuum period prior to removal

Ammonia vapors emitted from the t, the
barometric condenser hot wall, the barometric
condenser recirculation tank, and the preserva-
tive mixing and storage tanks are vented to a
packed scrubber by displacement only. A dia-
gram of this system is shown in Figure 320. An
exhaust fan is not required since gas flow ra es
should remain as slow as possible for efficient
operation of the scrubber The packed scrubber
shown in Figure 325 is 18 inches in diameter and
1s ed with 4 feet of 1-inch Raschig rings. For

KG COH003833
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Figure 325 Packed column venting wood-treating equipment
(J.H. Baxter and Company, Leng Beach, Calif ).

efficient absorption of ammonia vapors, recircu-
lating water to the contact barometric condenser
and the circulating water to the packed scrubber
should be cooled and kept below 11 percent am-
monia by weight,

CERAMIC SPRAYING
AND METAL DEPOSITION EQUIPMENT

INTRODUCTION

Aqueous slurries of porcelain or vitreous enam-
els and ceramic glaze often are sprayed onto
ceramic or metallic articles in spray booths
using conventional spray equipment. Metals,
metal alloys, and metal oxides are deposited on
articles of metal and other materials, also in
spray booths, usually by spraying in a molten,
atomized state using a gas as a carrier and spe-
cial spray equipment.

In ceramic spraying operations, a spray gun
operated by compressed air, is used to apply the
coating on the object to be covered. Sometimes,
in the process called airless spraying, the coat-
ing material itself is pressurized.

In metal deposition, three basic methods of ap-
plying the coating are in use. These are metal-
lizing, thermal spraying and plasma arc or
flame spraying. These are discussed later in
this section.
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* FROM ":EMERALD ENUVIRONMENTAL FAX NO. :281 480 9699 Jun. 84 2001 B5:56PM P4
08/04/01 14:55 FAX 512 230 1805 ._TNRCC-MONITORINC OPS @oos

T e w N~ N

TEXAS ATR CQWLCROL POARD
Laboratory
8520 Shoel. Creek Poulevard
Auetin, Texams 78738

Semple: Conroe Creosote Co.
Koppers Compsny
Southern Pacific Wood Treating acr § 2127, 2129, 2130
Delivered RBy: Charlie Goerner

Deseription: Analyze for: phenol,
dioxins, cresol, PCP, benzene Date Sampled: June 1§, 1979

LABORATORY ANALYSIS

Of the compoumds requested for anslysis PCP was found to be present
in a concentration of sbout 7%. There was a trace of both pEZnol and cresol,
Benzene and dioxin were below detectable limits.

Jaone 15, 1979
Date Received

Jenuary 8, 1980
Date Reported

KG COH003836
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FROM ":EMERALD ENUIRONMENTAL FAX NO. :281 488 9699 Jun. @4 2881 B5:56PM PS5
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TEXAS ATR CORTROL BOARD
Laboratory
8520 Shoal Creek Boulevard
Austin, Texas 78758

Ssmple: Conroe Creosote Co.
Koppers R 3
Southern ic Wood Treating ACL /1 2127, 2128, 2130
Delivered Ry: Charlie Goernmer

De‘sczliptiou: Analyze for: phenol,
leXlns, CreS(n., PCP, benzene Date Sampled: June 15’ 1979

TABORATORY ANALYSIS

Moy TR L Reoadad

o e Mﬁﬁ'on—is r-ﬂyua«sv‘-ﬂ for a.;../),_,-,-_-_f FiP

Love o 4o bhe ?rc.s‘an"‘ ™ a o centreT T o ) ;

T7:¢ wes < ~f1-¢.ce ,.,Q bq-ﬂ. ?ﬁan.r/ ax crfsef ¢
e

6913554 &au:( Jc:oxfu, we r~a bc/crw

June 15, 1979 . : M
Dete Received Analysis ormed by
1980 Henry J. Krauss
Date Reported
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WES #""—'
ﬁéou‘f’" 7’0'

dedecrable Fin &t
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T« FROM ':EMERALD ENVIRONMENTAL FAX NO. :281 488 96399 Jun. B4 28081 @5:57PM P6

06/04/01 14:56 FAX 512 239 1805 TNRCC MONITORING OPS doas
. T.4as Air Control Board-
AUSTIN TEXAS
INTEROFFICE
oon Henry J. Kreuss 1o Mike Ryan/Charlie Goerner,P.E./Mike Peters

suasecr Region 7 Request for property Mpe sampling - ACL # 2127, 2129, 2130

After an analysis of the feed treating solutiom fram Conrce Creosoting
Compavy, Southern Pacific Wood Preservative Works and WW
for dioxin, phenol, benzens, cresol and PCP it has been det the

samples cmtﬁn-*b“ There were a;groat many other
campounds present but only above five were amalyzed for.

We suggest that amy dowrwind sampling of those plants be dome with Iso-
propyl alcohol in an absorpticn tube.

-’l‘? CPpn a Go'l;\,co.n4ru‘7[&:r a"; abost G, .

ace oFf
ﬂe 5“”‘?/"3 aseo c onta inesf & "": .‘ "'_75
F hen o f a»é CcCreso “’ &M"&ML -‘J éoﬂ\.(lﬁ’) /

prast | are Loty Aoletnile - hak

' ' SIGNED i:nﬂ?%_%ﬂw
KG COH003838 DATE J , 1980
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* » FROM :EMERALD ENUIRONMENTAL FAX NO. :281 488 969S Jun. B4 2081 B5:56PM Pl

¥ EMERALD
ENVIRONMENTAL
SERVICES, LTD.
FAX COVER PAGE
TO: ' FROM: Gene Speller

COMPANY: Stone Lions Enviyonmental Corp
- ¥AX NO: {330)377-1172
TELEPHONE NO: (310)377-6677 ___

PAGES : () (includes cover page)

DATE: 6/04/01

MESSAGE:

Jim,

Attached are copies of TNRCC archived laboratory documents concerning analysis for
Pentachlorophenol (PCP), dioxins, cresol, and benzene at Southern Pacific Wood Treating, Koppers
Company and Conroe Creosote Co.  1979.

These records were provided by the TNRCC via fax on 6/4/01. A verbal request for these records
were made on 5/22/01 by Gene Speller to Scott Mgebroff (TNRCC Lab Director).

\I discussed these laboratory reports with Scott on 6/4/01. He agreed that the results are ot clear

but that they imply PCP was found in samples for all three companies, jncluding Southern Pacific,

There were no other documents found in archived records concering TACB ACL Nos. 2127, 2129
& 2130.

Regards,
/(Zm_a__

Gene Speller

DACLIEN-S\S(Lions\Corresp\2001\Fax T ReSPT.wpd

17045 El Camino Real, Suite 100 @ Houston, Texas 77058  (281) 480-9697 @ Fax (281) 480-9698
KG COH003839



FROM :EMERALD ENUIRONMENTAL FAX NO. 281 488 9699 Jun. B4 2081 @5:56PM P2

08/04/01 14:55 FAX 512z 239 10603 INRCC-MONITORING OF3 ool

| “Texas Natural Resource :
MONITORING Conservation Commission |[oPERATIONS
Oﬁ'icc of Compliance & Wommmt

BUILDING B .
RECEPTIONIST - (512) 239-1716
FAX - DIAL - (512) 239-1605

FAX TRANSMITTAL

e _ C»ém 50@2._«2,&)

Organlzation
- FAX Number - 1699

Nae )

Section "

Telephone Number KE:T/ 2) 234 -7

NOTES: )
_ Al AaT, 224 ﬂféa_g;LL_ézz&réﬁé

Total number of pages being sent including this cover letter:- 5
(If you do not receive this fax in its entirety, please eall (512) 239-1716 for assistancs.)
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* © FROM :EMERALD ENVIRONMENTAL FAX NO. :281 480 9699 Jun. B4 2081 85:56PM P3

____06/04/01 14:85 TAX 512 20 1405 TNRCC MONITORING 0ODS @003
R ~xas Air Control
' AUSTIN TEXAS
INTEROFFICE
FROM Henry J. Krauss ro Mike Ryan/Charlie Goerner, P.E./Miko Peters

susecT . Region 7 t for Lline s - ACL # 2127, 2129, 7130

After an analysis of the feed treating solution fram Conroe Creosoting

, Southern Pacific Wood Preservative Works and Koppers any
for phenol, benzeme, cresol and PCP it has beem det that
the samples contain PCP in a concentrstion of about 7%, The samples <—
also contained a trace of phemol and cresol. Bemzene ond dioxim, if
present, were below detectable levels., There were a great many other
cempounds present but only the above five were analyzed for.

We suggest that auy dewmwind sampling of those plants be done with
Iso-propyl alcohol  an sbsorption tube.

SIGNED

KG COH003841 DATE 1980

FORM NO. AGH-20
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Southern Pacifi Weod Treatment Pacility:
An assessment of the potential heaith
hazards involved im emissions om the
operatian.
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I Introduction

The following report addresses the question of whether or
not the Southern Pacific (SP) wood pPrescrvation operation
presents a health hazard to those people living and/for
working within the immediate arca of the facility,
Selected compounds have been reviewed with regard to

1) their physical properties 2) their toxicity, and

3) possible sampling techniques. These compounds were
chosen after researching the components and potential
contaminants, which may be involved in a process like SP's,
The intent of this paper is to present information that
may be used to assess the environmental and toxicological
impact of Sp.

SP utilizes a 30-70 mixture sote and oil to treat
lumber that is—= Futilized for railroad tics. The
cresote is supplied by Kopper's, and it is rated Gradce 1 ,
according to the standards of the AWPA (American Wood &
Preserver's Association). Currently, oil is obtained

from Dixie Chemical Co. Each month, SP usces 400,000-

500,000 gallons of this preservative mixture to treat
approximately 133,000 rajlroud ties. They operate 24 hours
per day, 7 days per weck.

IT Crcosote

Crcosote is the basic, essential material SP utilizes

to treat its railroad tics. The material posscsses
waterproofing and fungicidal characteristics. Crecosote

is obtained through the distillation of coal tar. Maximum
allowable standards for creosote have not been established,
since it is composed of a varyving mixture of phenols.
Different sources report the boiling point of creosote
anywhere from 195°-400° ¢,

Toxicity:

Cresote is rapidly ubsorbed through the gastrointestinal
track and the skin. fixcretion mainly occurs via the urine
in conjugated form. When the creosote vapors contact the
skin or mucous membranes, iqtense burning and itching may
result.  Greyish yellow to bronze Pigmentation may result,
especially in individuals with fair complexions (1).

Sampling/Analysis:

When the crcosoting material is exposcd to heat, toxic
fumes are released. It is the individual components of
these fumes that nced to he analyzed. The followinyg
compounds discussed in this paper possibly comprisc the
the fumes emitted in SP's operation.

111 Phenol

BP= 181.9° C*

FP=79.4°C (CC)

TLY= Sppm

Toxicity:

With chronic exposure to low concentrations of phenol
digestive disturbances frequently occur: vomiting,
diarrhea and loss of appetite. Headaches and dizziness
* BP= boiling point

FP= {lash point, cc= closcd cup
TLV= threshold limit value
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may be symptomatic of central nervois system cffects.
Kidney and liver damage may result upon chronic inhalation
of phenol vapors. Locally, dermatitis and skin rcaction
may develop. (2)

Sampling/Analysis:
Standard mcthods for sampling phenol in the atmosphere are

available according to Bill Kwie of this office.

1V Cresol

Isomer BP°C FP°C (CC)
ortho 190.8 81.8
para 201.8 94.4
Mcta 202.8 94 .4

TLV (all isomers)= 5 ppm
Toxic ty:

Cresol is the major type of phenol obtained from the
distillation of cvoal tar. <Cresol is similar to phenol

1n its action on the body, although the effects produced

by c¢resol are less scvere. Systemic poisoning by cresol
has rarely been reported. The main hazard accompanying

its use in wood treatment is the corrosive action on the
skin and mucous membranes. O-cre ol is the most toxic

of the threce isomers, because it has the highest volatility

(3)
Sampling/Analysis:

Procedurcs for sampling cresol arc similar to those for
phenol.  Separation of the isomers becomes difficult at
low oncentration levels.

\' Benzene *

BP= 80°C
tpe 12°C (CC)
TLV= 10 ppm

Toxicity:

Benzene is rated as a "suspect carcinogen'" for man. Locally,
benzene vapors may irritate the skin, eyes and mucous
membranes. UChronic, low level exposure may alter the blood
elemwents, and ancemia can result. The vapor of benzene may
produce an intoxicating "high," followed by central nervous
system (CNS) depression, DbProwsiness, fatigue and he d.ches
are symptomatic of exposurc (4).

Sampling/Analysis:
Sampling for benzene in the atmosphere is relatively casy,

according to Bill Kwie, Standard mcthods are available.

* | have included benzene in this report, as t has been
suspected to he a contaminant in the oil which Dixie
Chemical supplies to SP.
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V1 Pentachlorophenol (PCP)

RP= 310°C
TLV= .046 ppm (=0.5 ug/MJ)
Toxicity:

PCP causes intense irritation to cyes, mucous membrancs
and the upper respiratory tract Upon systemic absorp-
ti n, PCP may produce intoxication; followed by swecating,
dyspnca, and in extremc cases, collapse. Radical
uncoupling of the oxidation and phosphorylation cycle

may occur in tissues (s).

Sampling/Analysis.

Sampling of DPCP in t atmosphere is difficult, since it
is subject to decomposition. A fiberglass filter paper
¢ n be used to collect dust, and subscquently anal zed
for pCP.

Reportedly, SP ceased to use PCP when they quit treating
railroad ties used in bridge construction. However, a
report presented by Kopper's at an EPA Science Advisory
Roard meeting indicates that PCP may be a constitucent of
the creosoting material sold to SP Upon cxposure to
heat and light PCP has the potential te form more toxic
substances.

VII Dioxins

If PCP is present in SP' materials, dioxin formation could
result from uv irradiation (sunlight) or by pyroysis of the
preservors (6). For example, PCP may act as the precursor to
th following hlorinated dibenzodioxins (CDN's):

1 1 (.- \
N . ;o
N ! N . s . ! \
[
f - . ()
vy 3009c; Na/Cu L . ' PR
{ or UV 2 : ; ¢
1 ’ N J . i
e ~ Octa~CDD
BN
B « ) "
1 l\ . i
<hb

The different congeners of the CDL's are of special intercest,
hecause they exhibit a wide range of toxicological propertices.
Attached is a listing of the LDSO'S of the CDD isomers.

3,7,8- Tetrachlorodibenzo-p-Jdioxin (Tehn)

tw

|3

Toxicity:®

TeDD is the most acutely toxic yntheti organic chemical
huown, having an LD of 2 wg/hg in guinca pigs. 1t has
heen shown to be te%gtogonic,emhrymoxic, and ¢ rcinogenic.
Tehh has the potential to induce hepatoccllular carcinomus
and w1nd squamous cell carcinomas in the lungs. Locally,
hyperpigmentation of the sk n may result
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Several chemical congeners of TCDD have similar toxic
properties, although they are not as potent. For example,
flexa-CbD produces effects similar to those of TCDD, yet it
has a higher LDc4: 60-100 pg/kg for guinea pigs. In con-
trast, Octa-CDD Qs practically non-toxic in acute dosages,
but it is a suspected carcinogen (0).

Sampling/Analysis

Sampling for these CDD's is difficult and dangerous, espe-
cially with TCDD. Most likely, the existence of any harm-
ful CDD isomers in SP's process would be contingent upon
the presence of PCP in its process feed. According to Jim
Lindgren from the TACB office in Austin, it is possible to
detect PCP in SP's treatment material through liquid
chromatography.

V11I Vinyl Chloride (V€3

B3P = -13.g°c
rp = 77.8°C
TLV = 1 PPM

As mentioncd carlier in this report, VC is not a normal
constitucnt of creosoting materials. lowever, through the
investigations of the TACB, it was discovered that SP had
been utilizing processing oil that was contaminated with

vC. From December 1977 to July 1978, SP obtained this con-
taminated material from Dominguez and Sapp's (D & S) styrene
tar pits at the Texas City Wye. This process modification
apparently resulted in significant emissions of vC. Thus,
paul Henry of this office, cited SP on a Regulation VI
violation for operating without a permit for process modifi-
cation. On July 19, 1978, the Region VI1I office was
notified that SP stopped using the contaminated material
from D & S.

Sampling for VC at SP's opcration would still be beneficial
for the following rcasons:

1) BRackground levels of VC would be cstablished at SP's
facility.

23  The determined values would reflect the effect of discon-
tinuing to usc the contaminated oil. An ambient air
survey for VC was conducted at SP by Southwest Rescarch
Institute (SRI) in Moy 1978. The methods uscd by SRI

have been questioncd by Bill Kwic of this office.

3) Results would be obtaincd with standard sampling p rocedures.

Toxicity

Vinyl Chloride is a proven human carcinogen. Epidemiological
studies have shown an increased incidence of lung, lymphatic,
brain, hepatic, and urinary tract cancers upon exposure.
Systemic effects include CNS depressiorn, dizziness and headaches. -
Short term exposure may cause frostbite, because of VC's low
beiling point. Lung congestion and irritation may result with
chronic exposure (1).

Sampling § Analysis

Current, standard procedures are readily available for the
sampling of VC, according to Bill Kwie,
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IX Recommendations § Conclusion

A multitude of compounds (not merely the individual concen-
tration levels of the compounds), may itself be indicative
of the threat of those residing in the vicinity of SP.
Synergism and/or the combination of effects is a very real
phenomenon, although nearly impossible to assess. Therefore,
we must depend upon our abilities to discern the individual
component of a larger situation. With that in mind, I
submit the following procedure be undertaken to evaluate SP.

1) Atmospheric sampling for VC at the following sites:

a. at the property lines

b. at the vessel openings

c. at the truck unloading site

d. at the truck vents

e. at the location of tie transfer
The sampling should be conducted under the worst operating
conditiscns; i.e., when the -\ tort vessels are opened, and
when unloading occurs. I recommend priority sampling for VC
in order to conclude the previous controversy regarding this

compound.

2) Analyzing SP's process feed for the presence of PCP. This
should indicate the potential for dioxin formation. Also,
treatment temperatures inside the vessels should be checked,
as dioxin formation is favored at h gher temperatures(NSOOOC).

%) Atmospheric sampling for phenol and cresol. Again, treat-
ment temperatures will affect emissions, due to the volatility

of the compounds.

4) Analysis of the liquid feed suppiied by Dixie 0il for
benzene.

5) Comprehensive evaluation of above sampling results with
suggestions for possible control measures such as:
a. reducing treatment temperatures
b. installation of a hydraulic spray system at vessel
openings to decrease the volatization of hazardous
substances
c. relocation of the facility to an area which is less
densely populated.

The operation at SP may constitute more than just an odor
nuisance to those residing in the immediate vicinity. Quite
possibly, these residents may be exposed to harmful emissions.
Hopefully the material presented in this paper will serve to
assist in the evaluation of SP.
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X Approximate Single

From McConnell et al. The comparative toxicity of
dibenzo-p-dioxin isomers in mice and
and applicd pharmacology (in press).

Dose Oral LD50 of CDD isomers

Chlorination Guinea Pigs
2,8 (di) >300,000
2,3,7 (vri) 29,444
2,3,7,8 (tetra) 2
1,2,3,7,8 (penta) 3.1
1,2,4,7,8 (penta) 1,125
1,2,3,4,7,8 (hexa) 72.5
1,2,3,6,7,8 (hexa) 70-100
1,2,3,7,8,9 (hexa) 60-100
1,2,3,4,6,7,8 (hepta) >180
1,2,3,4,6,7,8,9 (octa)

ug/kg

guinea pigs.
1978,

Mice

>3 000
284
337

>5,000
825

1,250
>1,440

>4g/kg bw

chlorinated
Toxicology
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i BIENNIAL lNSPhCT(ON - S.
%ﬁ '°OUTHERN PACIFIC WOOD PRESERVAFIUN WORKS
) 4910 Lnberty
. t¢  ;;lﬁet thh Superlntendent -to conduct
- T e plant xnsoe Rule 5 notices issued.
’ s . N &
'”%mﬁlidoqArail oud
: e : 00,000
. PR i...f.ij.:uu o, " The ti€s are treuted
O with a 30% ereosoy d: %0 . XtUre. This o | is a

°tyrene benzéne., ottom

1 end'ng solut on. The =2rcosote
is Grnde 1 usually supp

i'ed by Koppers.

The oil and creoscte are pumped into & sump by truck und
then into holdxng taqks. There is a fan that pulls off
the sump and it .releases a deo:deorlznng ngent into the
exhaust stream Erom the s Ale materiaul goes inte olosed
holding .tanks an ° ‘the mixed and into the five cylinders

- where the. tx o - PR 1

'our of these.cylinders

Nis is, @ solution pres-

% ruycd onthe ties

T e tworsteam generator

N q"ut 33000 1bs/hr.
ilroud ties. They nre

d d” Loeh treutment takes
T o linders -are- 0pened and
¢ 451900, Thiy is Lhe
time when - th; moa, bswpﬁéd dand coutinues untijl

'*E§fam Stockpiled in the yard
S-pemaining on the yard ul |
eoau e odor but it cun ouly be

the ties-
and “then
have. the

'i \\\ detected

“They- had - used pcx s
-eonstrucetion- bul

lrcul lxc for brldne:
o -longer used.

The odor of creusote s ulwuy» prescnt on the property.
Odor is most likely-to go off the property when the ey i
i ders are opened Apparently he resurygence of compluaints
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- Biennial Inspection. - :
Southern Pacific Wood:. reservation Works
116-840-1 '

March 21 & 23, 1978
PAGE - 2

being called in s-b " use. of. thc(chunge in the weather
and” the:openingofiwi -allowing any odor present to
enter ‘the homes. ~Thi iseems to“be.,the pattern durnng ear |y
spring as .seen by com lannts calded and notices issued in
March & April of pré 'us years A complaint on odour can
usually be confxrnmf be” use of ‘the nature of the business.
“Mr. Lane:says «that % ‘couldi:do is move and that they
:! negotla{?ng - sxtes in other sections
of Texas -whieh: S 4 “to ‘have thexr fac'lxty
supplylng JObS w1th“

Our office- receLv &
said that . he: wa ) C
on March 23fd, De el &
had detecteo an i :

nspectxon at- thxs facxlnty
G réturn to sce if the TACB
p‘-ri.'d. ,gm-:

Mr. Speller xnformédq ““Lane- & ‘myself that socme of the
styrene-benzene bottoms ‘blending-solution that is being
suoplxed to them may .be contaminated by vinyl chloride.

These oils are being supplied by Domingurs & Sapp Co. They
have supplied 40,000 gallons/week for the tast 22 - 3 months.
The rest of the 01' is supplied by Dixie Chemicai. The

: oil supplied by Domingurs & Sapp is taken from waste pits
b2 in Texas City (Galveston County). The state is going to
: test for vinyl chloride-bottoms. The pits have been pre- &«
viously tested-and- 1+ ppm -of vinyl chloride was found. The
OSHA standard for 1 mxnute ceiling level is upproximately | ppn..
Mr. Speller . told Mr Lane that he-would notify them in writing
as to the results of thefir sample’l This would be i1 about
a month. Mr. Lune- asked: how. the vxnyl chioride could be
disposed of and .Mr. Sp .ler said it could be incinerated
(Rollins} or decp well xnjecled,

Mr. Lane then 1nformed us thut -he 'had wircudy stopped received
shipments [rom. Domxngurs because:of the possibility of chlorine
and copper in the oils. _.They .are-having a sumple tested

by Southwest Lab and- should h'e“réesults about March 27,1978.
They do not want. CL or..copper -in:. he oil because of the
possibility of HEL " formed wh'ic .would redu ¢ their stecl

pip ng and lines. = .° xngurb ‘had told Mr. Lanc that

he need not worry.b ause~isfon sulfide would be formed in

the cylinders and would coat them .and act us u protecting
sgent. Mr. Lane stil} stopped recciving snipment und toid

us that he would tell Mr. Domingurs about our visit and

would not asccept anymore shipment even if there is no chjo-
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NO. 2000-38068

CLARENCE ABRAHAM, et al. § IN THE DISTRICT COURT OF
§

vs. § HARRIS COUNTY, TEXAS
§

UNION PACIFIC RAILROAD §

COMPANY § 295TH JUDICIAL DISTRICT

DEFENDANT UNION PACIFIC RAILROAD COMPANY’S ANSWERS
TO PLAINTIFFS’ FIRST AMENDED SET OF SPECIAL INTERROGATORIES

TO:  Plaintiffs, by and through their attorney of record, U. Lawrence Bozé, 2208 Blodgett,
Houston, Texas 77004 and Harold V. Dutton, Jr., 2323 Caroline, Houston, Texas
77004.

COMES NOW Union Pacific Railroad Company, Defendant in the above-entitled and

numbered cause, and serves its Response to Plaintiffs’ First Amended Set of Special Interrogatories

as attached.
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Respectfully submitted

PHELPS DUNBAR LLP

By: l.O(Q}MQY\//\_-—

David Lee Crawford

Texas Bar No. 05020100
Deborah A. Newman

Texas Bar No. 01237257

3040 Post Oak Blvd., Suite 900
Houston, Texas 77056

(713) 626-1386

Fax: (713) 626-1388

By: m:_/x/i /
Thomas R Jayne*
Texas Bar No. 00793113
Thompson & Coburn
One Mercantile Center, Suite 3400
St. Louis, Missouri 63101
(314) 552-6056
Fax: (314) 552-7000

*signed by permission

ATTORNEYS FOR DEFENDANT UNION
PACIFIC RAILROAD COMPANY
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CERTIFICATE OF SERVICE

This is to certify that a true copy of the foregoing Defendant Union Pacific Railroad
Company’s Answers to Plaintiff’s First Amended Set of Special Interrogatories has been forwarded
to:

U. Lawrence Bozé

U. Lawrence Bozé & Associates
2208 Blodgett

Houston, Texas 77004

Harold V. Dutton, Jr.

Law Offices of Harold V. Dutton, Jr.
2323 Caroline

Houston, Texas 77004

Walter J. Lack, Esq.

Richard P. Kinnan, Esq.
Engstrom, Lipscomb & Lack
10100 Santa Monica Boulevard
16th Floor

Los Angeles, California 90067

Thomas V. Girardi, Esq.
Carrie Ronglien, Esq.

Girardi & Keese

1126 Wilshire Boulevard

Los Angeles, California 90017

by Certified U.S. Mail, Return Receipt Requested on this 7" day of December 2001.

Oooa AN

Deborah A. Newman
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INTERROGATORIES

interrogatory No. 1.:

Please state the years Southern Pacific Transportation Company (or any of its
affiliated companies) owned and/or operated the facility known as the Houston Wood
\ Preserving Works (‘HWPW”) located at 4910 Liberty Road in Houston, Texas.

Answer:

Defendant Union Pacific is answering this interrogatory based upon the information
that is presently available to it upon reasonable diligence. Southern Pacific Transportation
Company began wood preserving operations at the facility located at 4910 Liberty Road
in Houston, Texas in 1911. Wood preserving operations ceased in 1984.

interrogatory No. 2.:

Reserved.

Answer:

Interrogatory No. 3.:

Identify (the current name, address, and telephone number) of each person with
knowledge of the Southern Pacific Transportation Company Houston Wood Preserving
Works Operation formerly located at 4910 Liberty Road in Houston, Texas (persons such
as M.A. Lane, Plant Superintendent, G.F. Bozeman, E&M Manager, Frank Bozeman,
Superintendent, Water and Fuel Supply, R.S. Kilpatrick, Environmental Engineer, but
excluding the named Plaintiffs herein).

Answer:

Objection. This interrogatory is vague and overbroad as it does not limit or define
the scope of knowledge of the facility. Subject to and without waiving these objections,

M.A. “Art” Lane

Former Plant Superintendent
9014 Arcidian Forest Drive
Houston, Texas 77088

(281) 591-7512
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Frank Bozeman
Former E&M Manager
4818 Lost Lake Lane
Spring, Texas 77388
(281) 651-9050

R.S. Kilpatrick
Former Environmental Engineer
Deceased

D. K. Rose

Former General Purchasing Manager
12809 E. Dickensen PI.

Aurora, CO 80014-5804

(303) 337-1642

J.B. Vernon

Former Engineer of Materials
1135 Mcclelland Drive
Novato, CA 94945-3307
(415) 897-1081

H.B. Berkshire
Former Assistant V.P. Engineering
Deceased

Robert Thayer

Former Environmental Engineer
PO Box 2313

Carson City, NV 89702

(702) 687-4381

W. T. Money

P&M Department

3585 Round Barn Bivd #6
Santa Rosa, CA 95403-0135
(707) 645-1671

M.J. Karlovic

Engineer, Standards

65 Monroe Court
Novato, CA 94947-4439
(415) 897-8768
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Wayne Pepple
Address and telephone number unknown

L.F. Furlow

Engineering Department
2317 Stanford Place

Santa Clara, CA 95051-1529
(408) 243-8301

Steve Davis
Former HWPW laborer
Address and telephone number unknown

Manuel Palacios

Former HWPW Engineer
6415 Gainsville

Houston, TX 77020-3109

Joseph Guilbeau
Former HWPW Engineer
Address and telephone number unknown

interrogatory No. 4.:

To the extent information is available, for each year of operation, please identify
each material used at the Houston Wood Preserving Works facility (located at 4910 Liberty
Road, Houston, Texas) in the process of treating wood ties, the volumes of such materials -
used each year, and the identity, by name, address and telephone number of the suppliers
of that material.

Answer:

Defendant Union Pacific objects to this interrogatory to the extent it is overbroad and
unduly burdensome. Subject to and without waiving these objections, Defendant Union
Pacific is answering this interrogatory based upon the information that is presently
available to it upon reasonable diligence. Discovery into these matters continues, and
additional information may be learned in the course of that discovery that may impact the
answer to this interrogatory.

This interrogatory inquires as to the operations of the Houston Wood Preserving
Works facility. Based upon the information presently available, documents concerning the
Houston Wood Preserving facility would have been maintained in three primary locations:
first, the Houston Wood Preserving facility itself, second, the Southern Pacific
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Transportation Company’s Houston office; and third, the Southern Pacific Transportation
Company’s San Francisco office. No documents that were maintained or kept at the
Houston Wood Preserving Facility were maintained after wood preserving operations
ceased in 1984. Additionally, Defendant Union Pacific has been unable to locate at this
time any documents concerning the Houston Wood Preserving Works that would have
been maintained by the Southern Pacific Transportation Company’s Houston office or the
Southern Pacific Transportation Company’s San Francisco office. Further, effective
Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally with and
into Southern Pacific Transportation Company, a Delaware corporation. Also, on February
1, the Southern Pacific Transportation Company changed its name to Union Pacific
Railroad Company. Because of the legal merger of Union Pacific Railroad Company into
Southern Pacific Transportation Company, Union Pacific Railroad Company is now a
Delaware corporation and no longer a Utah corporation. There is no longer any company
named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

The materials used in the process of treating wood ties were naptha, creosote,
creosote extender, pentacholorophenol (limited quantities), cross ties, piling and poles.

Lumber, including cross ties, poles and piling, was purchased from KL Barton &
Son, P.0O. Box 540, Garrison, Texas, 75946, William Somerville & Son in Dallas, Texas,
Audrey Smith Lumber Co., 412 Heather Dr., Granbury, Texas, 76048 and other local
vendors. Gross & Janes, 433 Foote Ave., St. Louis, MO, 63119, , supplied cross ties.
Creosote was purchased from U.S. Steel, Koppers, Bernuth Lembcke, International
Creosoting, Reilly Industries, Inc., Ashland Chemical Company and other local vendors.
Creosote extender was purchased from Lowe Chemical Company, Dixie Oil Processors,
Hard-Lowe Chemical Company, JOC Oil Aromatics, Friendswood Oil Processing
Company, Dominguez & Sapp and other local vendors. Napthawas purchased from Shell
Oil Company, Humble Oil Company and a successor to Ashland Oil Company.
Pentachlorophenol was not used after 1965 and its use prior to this time was negligible.
It is not known what company the pentacholrophenol was purchased from.

Southern Pacific Transportation Company treated cross ties based upon demand
which varied from year to year and month to month. It is believed that Southern Pacific
Transportation Company's Houston Wood Preserving Works operated at or near capacity
from 1961 to 1984. The maximum number of cross ties the facility had the capacity to treat
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from 1962 to 1972 was approximately 900,000 cross ties per year. Assuming that
Southern Pacific Transportation Company treated the maximum number of cross ties per
year during this time period, Southern Pacific Transportation would have used
approximately 900,000 cross ties, 1,170,000 gallons of creosote, 2,730,000 galions of
creosote extender, and 158,000 gallons of naptha for each year of operation during this
time period. Again, these figures are based upon the assumption that the facility was
operating at maximum capacity with no down time for repairs and/or shutdowns.

From 1973 to 1984, Southern Pacific Transportation Company had the capacity to
treat a maximum of approximately 1,500,000 cross ties per year. As noted above, cross
ties were produced based upon demand which varied from year to year and month to
month. Assuming that Southern Pacific Transportation Company treated the maximum
number of cross ties per year during this time period, Southern Pacific Transportation
Company would have used approximately 1,500,000 cross ties, 2,044,800 gallons of
creosote, 4,771,200 gallons of creosote extender, and 288,000 gallons of Naptha for each
year of operation during this time period. These calculations are based upon the
assumption that the facility was operating at maximum capacity with no down time for
repairs and/or shutdowns.

Interrogatory No. 5.:

To the extent information is available, for each year of operation, please state the
size (in terms of square feet or acres) of the Houston Wood Preserving Works facility
formerly located at 4910 Liberty Road in Houston, Texas.

Answer:

The Houston Wood Preserving Works facility located at 4910 Liberty Road is seton
approximately 33 acres.

Interrogatory No. 6.:

To the extent information is available, for each year of operation, please state the
volume (gallons or pounds) of each material used (each day, week, month and/or year) in
the wood treatment operation known as Houston Wood Preserving Works located at 4910
Liberty Road in Houston, Texas.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waving these objections, see
Answer to Interrogatory 4.
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Interrogatory No. 7.:

To the extent information is available, for each year of operation, please state the
capacity of the operation known as the Houston Wood Preserving Works facility formerly
located at 4910 Liberty Road (capacity in terms of number of ties treated each day, week,
month and/or year and the amount of wood treatment material necessary to meet that

capacity).

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waving these objections, see
Answer to Interrogatory 4.

Interrogatory No. 8.:

To the extent information is available, for each year of operation, please state the
number (or approximate number) of wood ties treated at the Houston Wood Preserving
Works facility formerly located at 4910 Liberty Road in Houston, Texas (number of ties
treated by day, week and/or year).

Answer:
Objection. Thisinterrogatory is overbroad, unduly burdensome, and the information
sought is not reasonably available. Subject to and without waving these objections, see

Answer to Interrogatory 4.

Interrogatory No. 9.:

To the extent information is available, for each year of operation, please identify the
supplier of each material used in the treatment operation known as the Houston Wood
Preserving Works formerly located at 4910 Liberty Road in Houston, Texas and the volume
and type of materials supplied by each entity.

Answer:

~ Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waving these objections, see
Answer to Interrogatory 4.
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Interrogatory No. 10.:

Please identify the types of wastes that were generated each day, week, month or
year by the Houston Wood Preserving Works operation formerly located at 4910 Liberty
Road in Houston, Texas, and the quantities of such waste.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Additionally, this interrogatory is not limited as to time.
Subject to and without waiving these objections, Defendant Union Pacific is answering this
interrogatory based upon the information that is presently available to it upon reasonable
diligence. Discovery into these matters continues, and additional information may be
learned in the course of that discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to the types of wastes generated at the Houston Wood
Preserving Works facility. Based upon the information presently available, documents
concerning the Houston Wood Preserving facility would have been maintained in three
primary locations: first, the Houston Wood Preserving facility itself, second, the Southern
Pacific Transportation Company’s Houston office, and third: the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its name to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware_corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:
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The waste material generated from the facility consisted mainly of lumber
byproducts generated from the facility's framing activities. The lumber byproducts
consisted of the ends of cross ties and wood shavings from the boring of cross ties and
framing of switch and bridge material. The operation also generated sap water extracted
from the timber during the treating process and cylinder bottom sludge generated from the
treating process.

Interrogatory No. 11.:

To the extent information is available, for each year of operation, please describe
how waste material was disposed of at the Houston Wood Preserving Works facility
formerly located at 4910 Liberty Road in Houston, Texas.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waiving these objections,
Defendant Union Pacific is answering this interrogatory based upon the information that
is presently available to it upon reasonable diligence. Discovery into these matters
continues, and additional information may be learned in the course of that discovery that
may impact the answer to this interrogatory.

This interrogatory inquires as to the disposal of waste generated at the Houston
Wood Preserving Works facility. Based upon the information presently available,
documents concerning the Houston Wood Preserving facility would have been maintained
in three primary locations: first, the Houston Wood Preserving facility itself, second, the
Southern Pacific Transportation Company's Houston office; and third, the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’'s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its name to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
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Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

The lumber waste was loaded into movable containers located at the facility and
deposited in dumpsters on a daily basis. Once the dumpsters were full, Western Refuse
would transport the loaded dumpsters off site.

From approximately 1959 to 1961, the sap water was either evaporated or
discharged into a wood-lined ditch that ran along the southern border of the facility and
parallel to the railroad tracks. In1975 the sap water was no longer discharged into the ditch
but rather was discharged in accordance with an industrial permit into the City of Houston's
sanitary sewer. By 1979, a significant portion of the sap water was evaporated in the
treating cylinders and the remaining sap water was disposed of off-site by Empax, Malone
Trucking Company, Lowe Chemical Company, Dixie Oil Processors and other retailers that
supplied creosote extender.

Beginning in approximately 1981, tank bottoms and sap water were stored in two
12,500 gallon railroad tank cars for off-site disposal.

Interrogatory No. 12.:

To the extent information is available, for each year of operation, please describe
how each treatment reactor vessel was cleaned.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waiving these objections,
Defendant Union Pacific is answering this interrogatory based upon the information that
is presently available to it upon reasonable diligence. Discovery into these matters
continues, and additional information may be learned in the course of that discovery that
may impact the answer to this interrogatory.

This interrogatory inquires as to how each treatment reactor vessel was cleaned at
the Houston Wood Preserving Works facility. Based upon the information presently
available, documents concerning the Houston Wood Preserving facility would have been
maintained in three primary locations: first, the Houston Wood Preserving facility itself;
second, the Southern Pacific Transportation Company’s Houston office; and third, the
Southern Pacific Transportation Company’s San Francisco office. No documents that
were maintained or kept at the Houston Wood Preserving Facility were maintained after
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wood preserving operations ceased in 1984. Additionally, Defendant Union Pacific has
been unable to locate at this time any documents concerning the Houston Wood
Preserving Works that would have been maintained by the Southern Pacific Transportation
Company’s Houston office or the Southern Pacific Transportation Company’s San
Francisco office. Further, effective Sunday, February 1, 1998, Union Pacific Railroad
Company was merged legally with and into Southern Pacific Transportation Company, a
Delaware corporation. Also, on February 1, the Southern Pacific Transportation Company
changed its name to Union Pacific Railroad Company. Because of the legal merger of
Union Pacific Railroad Company into Southern Pacific Transportation Company, Union
Pacific Railroad Company is now a Delaware corporation and no longer a Utah

corporation. There is no longer any company named Southern Pacific Transportation
Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

The treatment cylinders were not cleaned every year but on an as needed basis.
Southern Pacific Transportation Company employees cleaned the treatment cylinders
using various tools, including scrapers, high pressure hoses and pneumatic shovels, which
cleaned or dislodged material located on or between the cylinder coils.

Interrogatory No. 13.:

Please identify any and all warnings given to employees at the Southern Pacific
Transportation Company Houston Wood Preserving Works facility located at 4910 Liberty
Road in Houston, Texas, concerning the health effects of any of the materials used to treat
the wood ties.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waiving these objections,
Defendant Union Pacific is answering this interrogatory based upon the information that
is presently available to it upon reasonable diligence. Discovery into these matters
continues, and additional information may be learned in the course of that discovery that
may impact the answer to this interrogatory.
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This interrogatory inquires as to the warnings given to employees working at the
Houston Wood Preserving Works facility. Based upon the information presently available,
documents concerning the Houston Wood Preserving facility would have been maintained
in three primary locations: first, the Houston Wood Preserving facility itself, second, the
Southern Pacific Transportation Company’s Houston office; and third, the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’'s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its name to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Southern Pacific Transportation Company held mandatory safety meetings for the
employees at the Houston Wood Preserving Works facility on the last working day of each
month. Smaller safety meetings were held on a weekly and daily basis. During the safety
meetings, Southern Pacific Transportation Company emphasized that personal hygiene
was an important part of the employee’s job performance. A check list was prepared for
each employee covering the general safety points that an individual employee should
perform while on duty. Every employee signed and was provided a copy of the check list.
The employees were also instructed to read the Material Safety Data Sheets regarding the
precautions and safety measures they should take when dealing with ail of the
chemicals/solutions located on the premises.

Additionally, Southern Pacific Transportation Company posted a safety sheeton the
facility’s bulletin board listing various safety tips regarding working with the treatment
solutions including, but not limited to, exercise good personal hygiene, change clothes
daily, wash hands prior to eating, wear the proper clothing and safety equipment ,and take
daily baths.
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interrogatory No. 14.:

Please identify any and all warnings given to employees working at Southern Pacific
Transportation Company Houston Wood Preserving Works facility located at 4910 Liberty
Road in Houston, Texas, concerning the health effects caused by vapors released from
the wood treatment reactor vessels or from the ties themselves.

Answer:

Objection. This interrogatory is vague, overbroad, unduly burdensome, ambiguous
and propounded solely for the purpose of harassment. Additionally, the information sought
is not reasonably available. Subject to and without waiving these objections, Defendant
Union Pacific is answering this interrogatory based upon the information that is presently
available to it upon reasonable diligence. Discovery into these matters continues, and
additional information may be learned in the course of that discovery that may impact the
answer to this interrogatory.

This interrogatory inquires as to the warnings given to employees at the Houston
Wood Preserving Works facility. Based upon the information presently available,
documents concerning the Houston Wood Preserving facility would have been maintained
in three primary locations: first, the Houston Wood Preserving facility itself, second, the
Southern Pacific Transportation Company’s Houston office; and third, the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its name to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:
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Material Safety Data Sheets were provided regarding the effects, if any, of the
chemicals located at the facility. Investigation into this interrogatory continues.

Interrogatory No. 15.:

Please state whether during the operation of the Houston Wood Preserving Works
facility at 4910 Liberty Road in Houston, Texas, Southern Pacific Transportation Company
was aware of any health effects caused by any of the materials used to treat the wood ties.

Answer:

Objection. Thisinterrogatory is vague, overbroad and unduly burdensome. Subject
to and without waiving these objections, yes.

Interrogatory No. 16.:

Please state whether any of the Southern Pacific employees working at the Liberty
Road Houston Wood Preserving Works facility ever complained to Southern Pacific
Transportation Company about injuries caused to them by the materials used to treat the
wood ties.

Answer:

Objection. This interrogatory is vague, overbroad, ambiguous and unduly
burdensome. Additionally, the information sought is not reasonably available. Subjectto
and without waiving these objections, Defendant Union Pacific is answering this
interrogatory based upon the information that is presently available to it upon reasonable
diligence. Discovery into these matters continues, and additional information may be
learned in the course of that discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to whether Southern Pacific employees working at the
Houston Wood Preserving Works facility complained to Southern Pacific about injuries
caused to them by the materials used to treat the wood ties. Based upon the information
presently available, documents concerning the Houston Wood Preserving facility would
have been maintained in three primary locations: first, the Houston Wood Preserving
facility itself; second, the Southern Pacific Transportation Company’s Houston office; and
third, the Southern Pacific Transportation Company’s San Francisco office. Nodocuments
that were maintained or kept at the Houston Wood Preserving Facility were maintained
after wood preserving operations ceased in 1984. Additionally, Defendant Union Pacific
has been unable to locate at this time any documents concerning the Houston Wood
Preserving Works thatwould have been maintained by the Southern Pacific Transportation
Company’s Houston office or the Southern Pacific Transportation Company’'s San
Francisco office. Further, effective Sunday, February 1, 1998, Union Pacific Railroad
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Company was merged legally with and into Southern Pacific Transportation Company, a
Delaware corporation. Also, on February 1, the Southern Pacific Transportation Company
changed its name to Union Pacific Railroad Company. Because of the legal merger of
Union Pacific Railroad Company into Southern Pacific Transportation Company, Union
Pacific Railroad Company is now a Delaware corporation and no longer a Utah
corporation. There is no longer any company named Southern Pacific Transportation
Company. -

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Southern Pacific Transportation Company received a complaintin 1980 that eleven
employees complained of stomach problems after ingesting water containing creosote.
The employees were immediately sent and treated at a local medical clinic and returned
to work the next day. Upon investigation, it was determined that the incident was caused
by a leaking pump seal. The seal was repaired and no additional complaints followed.
Aside from the instant lawsuit and the aforementioned, Southern Pacific did not receive
any specific complaints from its employees that they were injured by the materials used to
treat the wood ties.

Interrogatory No. 17.:

if any Southern Pacific Transportation Company employee working at the Houston
Wood Preserving Works facility at the 4910 Liberty Road, Houston, Texas facility
complained to Southern Pacific Transportation Company about the injuries caused to them
by the materials used to treat the wood ties, please identify the employee by name,
address and telephone number, and the date of the complaint and the nature of the
complaint.

Answer:
See answer to Interrogatory 16.

Interrogatory No. 18.:

Please state whether Southern Pacific Transportation Company provided the
employees working at the Liberty Road Houston Wood Preserving Works facility any safety
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equipment in connection with the operation of the wood treatment facility (such as
ventilators, respirators, goggles, gloves, etc.).

Answer:

Objection. This interrogatory is vague and overbroad. Subject to and without
waiving these objections, yes.

Interrogatory No. 19.:

At any time during the operation of the Liberty Road Houston Wood Preserving
Works, did Southern Pacific Transportation Company receive any literature that indicated
that breathing the vapors from the Creosote storage tanks or the wood tie reactor vessels,
or dermal contact with the materials used in the wood treatment process cause any
adverse health effects either acutely or chronically. If so, identify the literature.

Answer:

Objection. This interrogatory is overbroad, vague and unduly burdensome as the
term “literature” is not defined. Additionally, the information sought is not reasonably
available. Subject to and without waiving these objections, Defendant Union Pacific is
answering this interrogatory based upon the information that is presently available to it
upon reasonable diligence. Discovery into these matters continues, and additional
information may be learned in the course of that discovery that may impact the answer to
this interrogatory.

This interrogatory inquires as to whether Southern Pacific received any literature
indicating that contact with creosote caused adverse health effects. Based upon the
information presently available, documents concerning the Houston Wood Preserving
facility would have been maintained in three primary locations: first, the Houston Wood
Preserving facility itself; second, the Southern Pacific Transportation Company’s Houston
office; and third, the Southern Pacific Transportation Company’s San Francisco office.
No documents that were maintained or kept at the Houston Wood Preserving Facility were
maintained after wood preserving operations ceased in 1984. Additionally, Defendant
Union Pacific has been unable to locate at this time any documents concerning the
Houston Wood Preserving Works that would have been maintained by the Southern
Pacific Transportation Company’s Houston office or the Southern Pacific Transportation
Company’s San Francisco office. Further, effective Sunday, February 1, 1998, Union
Pacific Railroad Company was merged legally with and into Southern Pacific
Transportation Company, a Delaware corporation. Also, on February 1, the Southern
Pacific Transportation Company changed its name to Union Pacific Railroad Company.
Because of the legal merger of Union Pacific Railroad Company into Southern Pacific
Transportation Company, Union Pacific Railroad Company is now a Delaware corporation
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and no longer a Utah corporation. There is no longer any company named Southern
Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Material Safety Data Sheets were provided for the chemicals located at the facility.

Interrogatory No. 20.:

Please state whether Southern Pacific Transportation Company conducted (or had
professionals conduct) any air, soil, or water tests to determine whether there were
contaminants in the air, soil, or water at or around the HWPW facility which were directly
related to the wood treatment operation.

Answer:
Objection. This interrogatory is vague, overbroad, unduly burdensome and not
limited in time. Additionally, the information sought is not reasonably available. Subject

to and without waiving these objections, yes.

Interrogatory No. 21.:

if Southern Pacific Transportation Company did conduct any air, soil, or water
testing at the Liberty Road HWPW, please state the date of such tests, the contaminant
tested for, the type of test conducted, and the results of such test.

Answer:

Objection. This interrogatory is vague, overbroad, unduly burdensome and the
information sough is not reasonably available. Subject to and without waiving these
objections, Defendant Union Pacific is answering this interrogatory based upon the
information that is presently available to it upon reasonable diligence. Discovery into these
matters continues, and additional information may be learned in the course of that
discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to whether Southern Pacific conducted air, soil or
water testing at the Houston Wood Preserving Works facility. Based upon the information
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presently available, documents concerning the Houston Wood Preserving facility would
have been maintained in three primary locations: first, the Houston Wood Preserving
facility itself, second, the Southern Pacific Transportation Company’s Houston office; and
third, the Southern Pacific Transportation Company’s San Francisco office. No documents
that were maintained or kept at the Houston Wood Preserving Facility were maintained
after wood preserving operations ceased in 1984. Additionally, Defendant Union Pacific
has been unable to locate at this time any documents concerning the Houston Wood
Preserving Works that would have been maintained by the Southern Pacific Transportation
Company’s Houston office or the Southern Pacific Transportation Company's San
Francisco office. Further, effective Sunday, February 1, 1998, Union Pacific Railroad
Company was merged legally with and into Southern Pacific Transportation Company, a
Delaware corporation. Also, on February 1, the Southern Pacific Transportation Company
changed its name to Union Pacific Railroad Company. Because of the legal merger of
Union Pacific Railroad Company into Southern Pacific Transportation Company, Union
Pacific Railroad Company is now a Delaware corporation and no longer a Utah
corporation. There is no longer any company named Southern Pacific Transportation
Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Investigation into these matters continues.

Interrogatory No. 22.:

At the Liberty Road HWPW facility, please describe the type of creosote Southern
Pacific Transportation Company used in its wood treatment operation.

Answer:
AWPA Grade 1, low residue creosote.

interrogatory No. 23.:

Please list any and all insurance coverage applicable to the claims made herein (by
policy number, insurer, limits of coverage, the insurer's name, and the like).
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Answer:

Southern Pacific Transportation Company obtained insurance coverage from a
number of insurance entities during the time periods relevant to the pending litigation.
Southern Pacific Transportation Company is presently in litigation with a number of those
insurers regarding various historical operations, including some of the matters at issue in
this litigation. To date, no insurer has accepted the defense or indemnity of any of the
claims in this litigation. To the extent necessary, copies of policies can be made available
at a reasonable time and place for inspection.

Interrogatory No. 24.:

Please state the facts upon which you base the assertion in the Original Answer that
“[ilntervenors’ claims are time-barred by the three year limitations period provided in the
Federal Employer’s Liability Act. See 45 U.S.C. 56.”

Answer:

Objection. This interrogatory is overbroad and unduly burdensome. Subjectto and
without waiving these objections and without referring to each individual claim, Plaintiffs’
claims are barred for three reasons: (1) the symptoms Plaintiffs attribute to working at the
Houston Wood Preserving Works facility were diagnosed by a doctor three years prior to
the inception of this lawsuit; (2) Plaintiffs were subjectively aware of symptoms they
attribute to working at the Houston Wood Preserving Works facility three years prior to the
inception of this lawsuit; and (3) Plaintiffs died three years prior to the inception of this
lawsuit.

Interrogatory No. 25.:

Please identify the documents upon which you base the assertion in the Original
Answer that “[ijntervenors’ claims are time-barred by the three year limitations period
provided in the Federal Employer’s Liability Act. See 45 U.S.C. 56.”

Answer:

Defendant will supplement.

Interrogatory No. 26.:

To the extent information is available, for each year of operation, please state
whether treated wood ties were stored at 4910 Liberty Road in Houston, Texas. If so,
please state the precise location of storage and the maximum number of ties so stored, as
well as the average number of ties stored at any given time.
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Answer:

Objection. This interrogatory is vague, overbroad and unduly burdensome.
Additionally, the information sought is not reasonably available. Subject to and without
waiving these objections, Defendant Union Pacific is answering this interrogatory based
upon the information that is presently available to it upon reasonable diligence. Discovery
into these matters continues, and additional information may be learned in the course of
that discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to the storage of cross ties at the Houston Wood
Preserving Works facility. Based upon the information presently available, documents
concerning the Houston Wood Preserving facility would have been maintained in three
primary locations: first, the Houston Wood Preserving facility itself; second, the Southern
Pacific Transportation Company’s Houston office; and third, the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its name to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware_corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

The maximum number of treated cross ties Southern Pacific Transportation
Company kept as inventory was 35,000 to 40,0000 cross ties. The cross ties were
bundled, stacked, banded, and stored adjacent to the loading station.

Interrogatory No. 27.:
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Did Southern Pacific Transportation Company prepare plot plans (i.e. dimensional
and location maps and diagrams of the major pieces of equipment used in the wood
treatment operation, as well as such maps and diagrams of the major structures) of the
Houston Wood Preserving Works facility located at 4910 Liberty Road in Houston, Texas?
If so, please identify where plaintiffs can obtain copies, i.e. which governmental entities

received copies of these plot plans.
Answer:

See attached.

Interrogatory No. 28.:

At the HWPW were the wood ties dried with naphtha prior to the application of the
creosote and creosote extender? If so, please identify the chemical constitutes and
physical properties of the naphtha so used.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waiving these objections,
Defendant Union Pacific is answering this interrogatory based upon the information that
is presently available to it upon reasonable diligence. Discovery into these matters
continues, and additional information may be learned in the course of that discovery that
may impact the answer to this interrogatory.

This interrogatory inquires as to whether naptha was used to dry cross ties prior to
application of the creosote and creosote extender at the Houston Wood Preserving Works
facility. Based upon the information presently available, documents concerning the
Houston Wood Preserving facility would have been maintained in three primary locations:
first, the Houston Wood Preserving facility itself, second, the Southern Pacific
Transportation Company’s Houston office; and third, the Southern Pacific Transportation
Company’s San Francisco office. No documents that were maintained or kept at the
Houston Wood Preserving Facility were maintained after wood preserving operations
ceased in 1984. Additionally, Defendant Union Pacific has been unable to locate at this
time any documents concerning the Houston Wood Preserving Works that would have
been maintained by the Southern Pacific Transportation Company's Houston office or the
Southern Pacific Transportation Company’s San Francisco office. Further, effective
Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally with and
into Southern Pacific Transportation Company, a Delaware corporation. Also, on February
1, the Southern Pacific Transportation Company changed its name to Union Pacific
Railroad Company. Because of the legal merger of Union Pacific Railroad Company into
Southern Pacific Transportation Company, Union Pacific Railroad Company is now a
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Delaware corporation and no longer a Utah corporation. There is no longerany company
named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Yes, Southern Pacific Transportation Company used naptha as a drying agent prior
to applying the creosote and creosote extender. Southern Pacific Transportation Company
purchased the naptha on the open market from reputable companies including Shell Qil
Company and Humble Oil Company. The precise chemical composition of the naptha is
unknown.

Interrogatory No. 29.:

To the extent information is available, for each year of operation, please identify
which of the following compounds were a chemical constituent of the creosote or creosote
extender material used by Southern Pacific Transportation Company at its Houston Wood
Preserving Works facility located at 4910 Liberty Road in Houston, Texas. hydrogen
cyanide, acrylonitrile, methylene chloride, chloroform, benzene, chlorobenzene, 1,1-
dichloroethane, 1,2-dichloroethane, trans-1,2-dichloroethane, 1,1,1-trichloroethane, 1,2-
trichloroethane, trichloroethylene, ethylbenzene, tetrachloroethylene, toluene, vinyichloride,
styrene, 1,1,2,2-tetrachloroethane, phenol, bis(2-chloroethyl)ether, 1,2-dichlorobenzene,
1,3-dichlorobenzene, 1,4-dichlorobenzene, fluorene, naphthalene, phenanthrene, di-n-
butylppphthalate, 2,4-dimethylphenol, hexachlorobenzene, pyrene, anthracene, sulfur,
barium, calcium cerium, cobalt, chromium, copper, iron, lead, magnesium, mangdanses,
mercury, nickle, silicon, silver, tin, titanium, vanadium, zinc, zirconium, phosphorous,
benzene, toluene, carbon tetrachloride, 1,2,4-tricholorbenzene, hexachlorobenzene, 2,4,6-
trichlorophenol, pentachlorophenol, pentachloroethane, tetrachliorobenzene,
pentachlorobenzene, acenaphthylene, acenaphthene, flourene, phenanthrene,
fluoranthen, butylbenzylphthalate, benzo(k)fluoranthene, benzo(a)pyrene, indent(1,2,3-
cd)pyrene, dibenzo(g,h,i)perylene, 1,2,4-trimethylbenzene, acetophenone,
tetramethylbenzene, tetralix, 2-methylnaphthalene, biphenyl, 2-ethylnaphthalene, 2,3-
dimethylnaphthalene, aluminum, and creosol.

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waiving these objections,
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Defendant Union Pacific is answering this interrogatory based upon the information that
is presently available to it upon reasonable diligence. Discovery into these matters
continues, and additional information may be learned in the course of that discovery that
may impact the answer to this interrogatory.

This interrogatory inquires into the specific chemical compounds that comprised the
creosote and creosote extender used at the Houston Wood Preserving Works facility.
Based upon the information presently available, documents concerning the Houston Wood
Preserving facility would have been maintained in three primary locations: first, the
Houston Wood Preserving facility itself; second, the Southern Pacific Transportation
Company’s Houston office; and third, the Southern Pacific Transportation Company’s San
Francisco office. No documents that were maintained or kept at the Houston Wood
Preserving Facility were maintained after wood preserving operations ceased in 1984.
Additionally, Defendant Union Pacific has been unable to locate at this time any documents
concerning the Houston Wood Preserving Works that would have been maintained by the
Southern Pacific Transportation Company’s Houston office or the Southern Pacific
Transportation Company’s San Francisco office. Further, effective Sunday, February 1,
1998, Union Pacific Railroad Company was merged legally with and into Southern Pacific
Transportation Company, a Delaware corporation. Also, on February 1, the Southern
Pacific Transportation Company changed its name to Union Pacific Railroad Company.
Because of the legal merger of Union Pacific Railroad Company into Southern Pacific
Transportation Company, Union Pacific Railroad Company is now a Delaware corporation
and no longer a Utah corporation. There is no longer any company named Southern
Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Investigation into this interrogatory continues.

Interrogatory No. 30.:

Please identify which companies delivered materials to Southern Pacific’'s HWPW
for use in its wood treatment operation and the time period during which the material was
received from each company.

Answer:
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Objection. This interrogatory is vague, overbroad, ambiguous and unduly
burdensome. Additionally, the information sought is not reasonably available. Subject to
and without waiving these objections, see answer to Interrogatory 4.

Interrogatory No. 31.:

Did Southern Pacific Transportation Company Houston Wood Preserving Works
Liberty Road facility receive material from Dominguez & Sapp Enterprises for use in its
wood treatment operation? If so, identify what material was received, the volume of the
material and the dates of receipt of that material for use at the HWPW Liberty Road facility.

Answer:

Objection. This interrogatory is vague, overbroad, ambiguous and unduly
burdensome. Subject to and without waiving these objections, Defendant Union Pacific
is answering this interrogatory based upon the information that is presently available to it
upon reasonable diligence. Discovery into these matters continues, and additional
information may be learned in the course of that discovery that may impact the answer to
this interrogatory.

This interrogatory inquires as to whether Southern Pacific received material from
Dominguez & Sapp Enterprises for use in its wood treatment operation at the Houston
Wood Preserving Works facility. Based upon the information presently available,
documents concerning the Houston Wood Preserving facility would have been maintained
in three primary locations: first, the Houston Wood Preserving facility itself; second, the
Southern Pacific Transportation Company’s Houston office; and third, the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its nhame to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware_corporation and no longer a Utah corporation. There is no longerany -
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
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by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Southern Pacific Transportation Company received approximately 600,000 gallons
of creosote extender from Dominguez & Sapp from approximately December 1977 to July
1978. The creosote extender consisted of tank bottoms and styrene tars.

Interrogatory No. 32.:

Please identify any and all tests done by Southern Pacific Transportation Company
to determine the chemical composition and/or toxicity of the materials and chemicals used
in its wood treatment operation at 4910 Liberty Road in Houston, Texas.

Answer:

Objection. This interrogatory is vague, overbroad, ambiguous and unduly
burdensome. Additionally, the information sought is not reasonably available. Subjectto
and without waiving these objections, Defendant Union Pacific is answering this
interrogatory based upon the information that is presently available to it upon reasonable
diligence. Discovery into these matters continues, and additional information may be
learned in the course of that discovery that may impact the answer to this interrogatory.

This interrogatory requests that Defendant Union Pacific identify all tests performed
by Southern Pacific to determine the chemical composition and/or toxicity of the materials
and chemicals used in the wood treatment operation at the Houston Wood Preserving
Works facility. Based upon the information presently available, documents concerning the
Houston Wood Preserving facility would have been maintained in three primary locations:
first, the Houston Wood Preserving facility itself, second, the Southern Pacific
Transportation Company’s Houston office; and third, the Southern Pacific Transportation
Company’s San Francisco office. No documents that were maintained or kept at the
Houston Wood Preserving Facility were maintained after wood preserving operations
ceased in 1984. Additionally, Defendant Union Pacific has been unable to locate at this
time any documents concerning the Houston Wood Preserving Works that would have
been maintained by the Southern Pacific Transportation Company’s Houston office or the
Southern Pacific Transportation Company’s San Francisco office. Further, effective
Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally with and
into Southern Pacific Transportation Company, a Delaware corporation. Also, on February
1, the Southern Pacific Transportation Company changed its name to Union Pacific
Railroad Company. Because of the legal merger of Union Pacific Railroad Company into
Southern Pacific Transportation Company, Union Pacific Railroad Company is now a
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Delaware corporation and no longer a Utah corporation. There is no longer any company
named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Based upon the information available, Southern Pacific occasionally contacted
independent laboratories to determine the chemical composition of the creosote extender
purchased from local vendors.

Interrogatory No. 33.:

Did Southern Pacific Transportation Company provides (sic) its employees with any
material safety data sheets relating to the materials used at the Liberty Road HWPW
facility?

Answer:

Yes.

Interrogatory No. 34.:

Were there ever any fires at the Liberty Road HWPW involving the reactor vessels
used to treat the wood ties or the storage facilities for the materials (such as Creosote
and/or Creosote Extender or a blend of the two) used to treat the wood ties at the Liberty
Road facility?

Answer:

Objection. This interrogatory is overbroad, unduly burdensome and the information
sought is not reasonably available. Subject to and without waiving these objections,
Defendant Union Pacific is answering this interrogatory based upon the information that
is presently available to it upon reasonable diligence. Discovery into these matters
continues, and additional information may be learned in the course of that discovery that
may impact the answer to this interrogatory.

This interrogatory inquires as to whether there were any fires involving the reactor
vessels or the material storage facilities at the Houston Wood Preserving Works facility.
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Based upon the information presently available, documents concerning the Houston Wood
Preserving facility would have been maintained in three primary locations: first, the .
Houston Wood Preserving facility itself, second, the Southern Pacific Transportation
Company's Houston office; and third, the Southern Pacific Transportation Company’s San
Francisco office. No documents that were maintained or kept at the Houston Wood
Preserving Facility were maintained after wood preserving operations ceased in 1984.
Additionally, Defendant Union Pacific has been unable to locate at this time any documents
concerning the Houston Wood Preserving Works that would have been maintained by the
Southern Pacific Transportation Company’s Houston office or the Southern Pacific
Transportation Company’s San Francisco office. Further, effective Sunday, February 1,
1998, Union Pacific Railroad Company was merged legally with and into Southern Pacific
Transportation Company, a Delaware corporation. Also, on February 1, the Southern
Pacific Transportation Company changed its name to Union Pacific Railroad Company.
Because of the legal merger of Union Pacific Railroad Company into Southern Pacific
Transportation Company, Union Pacific Railroad Company is now a Delaware corporation
and no longer a Utah corporation. There is no longer any company named Southern
Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

There were approximately three flash fires from 1961 to 1982 in the reactor vessels.
In approximately 1981, an explosion occurred near the storage facilities when a contract
welder, in violation of Southern Pacific Transportation Company’s specific orders, used a
cutting torch on one of the working tanks.

Interrogatory No. 35.:

To the extent information is available, for each year of the operation, please identify
(by name, size, location, and purpose) each structure at the Liberty Road HWPW facility.

Answer:
Enclosed are overhead photographs of the Houston Wood Preserving Works facility.
Any additional information concerning the structures depicted on the maps can be obtained

through deposition testimony.

Interrogatory No. 36.:
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To the extent information is available, for each year of operation, please identify the
type of vessels used to heat and pressure treat the wood ties, including the number of
vessels and the sizes of the vessels, as well as the make and model of each vessel.

Answer:

The cylinders used to treat the cross ties were made of welded steel. The make and
model of the cylinders is unknown. From 1961 to 1972, there were three treating cylinders
eight feet in diameter and one hundred and forty-five feet long and one treating cylinder
eight feet in diameter and eighty-five feet long. In 1973, an additional cylinder that was
eight feet in diameter and one hundred and forty-five feet long was added to the facility and
was used until the facility ceased treating operations.

Interrogatory No. 37.:

Please state how many employees worked at the HWPW during any given shift.
Answer:

Objection. This interrogatory is vague, overbroad and unduly burdensome. Subject
to and without waiving these objections, Defendant Union Pacific is answering this
interrogatory based upon the information that is presently available to it upon reasonable
diligence. Discovery into these matters continues, and additional information may be
learned in the course of that discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to the number of employees working on any given shift
at the Houston Wood Preserving Works facility. Based upon the information presently
available, documents concerning the Houston Wood Preserving facility would have been
maintained in three primary locations: first, the Houston Wood Preserving facility itself;
second, the Southern Pacific Transportation Company’s Houston office; and third, the
Southern Pacific Transportation Company’s San Francisco office. Nodocuments thatwere
maintained or kept at the Houston Wood Preserving Facility were maintained after wood
preserving operations ceased in 1984. Additionally, Defendant Union Pacific has been
unable to locate at this time any documents concerning the Houston Wood Preserving
Works that would have been maintained by the Southern Pacific Transportation
Company’s Houston office or the Southern Pacific Transportation Company’s San
Francisco office. Further, effective Sunday, February 1, 1998, Union Pacific Railroad
Company was merged legally with and into Southern Pacific Transportation Company, a
Delaware corporation. Also, on February 1, the Southern Pacific Transportation Company
changed its name to Union Pacific Railroad Company. Because of the legal merger of
Union Pacific Railroad Company into Southern Pacific Transportation Company, Union
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Pacific Railroad Company is now a Delaware corporation and no longer a Utah

corporation. There is no longer any company named Southern Pacific Transportation
Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

The number of employees working at the facility varied depending upon the work
that had to be performed, the shift, and the demand for cross ties. As a general rule, from
1973 to 1984 there were approximately eighty-five employees working on the day shift and
approximately twenty-five on the night shift.

Interrogatory No. 38.:

Please identify (by name, address, and telephone number) all employees who
worked at the HWPW.

Answer:

Objection. This interrogatory is vague, overbroad and unduly burdensome.
Additionally, the interrogatory is not limited in time and the information sought is not
reasonably available. Subject to and without waiving these objections, Union Pacific
Railroad Company does not have the information necessary to respond to this
interrogatory.

Interrogatory No. 39.:

To the extent information is available, for each year of operation please state the
schedule of the operation, i.e. whether it was operated 24 hours a day seven days a week
or on some other set schedule.

Answer:

Objection. This interrogatory is vague, overbroad and unduly burdensome.
Additionally, the information sought is not reasonably available. Subject to and without
waiving these objections, Defendant Union Pacific is answering this interrogatory based
upon the information that is presently available to it upon reasonable diligence. Discovery
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into these matters continues, and additional information may be learned in the course of
that discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to the schedule of operation at the Houston Wood
Preserving Works facility. Based upon the information presently available, documents
concerning the Houston Wood Preserving facility would have been maintained in three
primary locations: first, the Houston Wood Preserving facility itself; second, the Southern
Pacific Transportation Company’s Houston office; and third, the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its name to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware_corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

The schedule of operation was dictated by the demand for cross ties. From 1972
to 1984 the facility generally operated as follows: the yard crew worked five days a week
and one shift per day; the treating crew operated five days a week and three shifts per day
with an employee being assigned to monitor the facility during the remaining two days per
week.

Interrogatory No. 40.:

Please identify the chemical constituents of the creosote extender material received
from Hard-Lowe Chemical Co., Lowe Chemical Company, Phoenix Chemical Company,
JOC Oil Aromatics, Friendswood Oil Processing Co., Dixie Oil Processors, Inc., Dominquez
and Sapp, or any other supplier.
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Answer:

Objection. This interrogatory is vague, overbroad and unduly burdensome.
Additionally, the information sought is not reasonably available. Subject to and without
waiving these objections, Defendant Union Pacific is answering this interrogatory based
upon the information that is presently available to it upon reasonable diligence. Discovery
into these matters continues, and additional information may be learned in the course of
that discovery that may impact the answer to this interrogatory.

This interrogatory inquires as to the chemical constituents of the creosote extender
purchased from various suppliers. Based upon the information presently available,
documents concerning the Houston Wood Preserving facility would have been maintained
in three primary locations: first, the Houston Wood Preserving facility itself; second, the
Southern Pacific Transportation Company’s Houston office, and third: the Southern Pacific
Transportation Company’s San Francisco office. No documents that were maintained or
kept at the Houston Wood Preserving Facility were maintained after wood preserving
operations ceased in 1984. Additionally, Defendant Union Pacific has been unable to
locate at this time any documents concerning the Houston Wood Preserving Works that
would have been maintained by the Southern Pacific Transportation Company’s Houston
office or the Southern Pacific Transportation Company’s San Francisco office. Further,
effective Sunday, February 1, 1998, Union Pacific Railroad Company was merged legally
with and into Southern Pacific Transportation Company, a Delaware corporation. Also, on
February 1, the Southern Pacific Transportation Company changed its nhame to Union
Pacific Railroad Company. Because of the legal merger of Union Pacific Railroad
Company into Southern Pacific Transportation Company, Union Pacific Railroad Company
is now a Delaware_corporation and no longer a Utah corporation. There is no longer any
company named Southern Pacific Transportation Company.

This present lawsuit has been filed over fifteen years after wood preserving
operations at the Houston Wood Preserving Works facility were concluded. Defendant
Union Pacific has attempted to answer this interrogatory based upon information provided
by former Southern Pacific Transportation Company employees and any information that
can be ascertained from the presently existing documents. Subject to any additional
information that becomes available and without waiving the aforementioned objections,
Defendant Union Pacific answers as follows:

Southern Pacific purchased Number 6 fuel oil, styrene tars and tank bottoms for use
as creosote extender. Union Pacific does not possess any documents reflecting the
precise chemical constituents of the creosote extender.
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VERIFICATION

STATE OF NEBRASKA

N L

COUNTY OF §

Comes now Ruth Sauser, Discovery Manager for Union Pacific Railroad Company, being
first duly sworn on her oath, and states that she is authorized on behalf of Union Pacific Railroad
Company to make the foregoing Defendant Union Pacific Railroad Company’s Response to
Plaintiff’s First Set of Special Interrogatories, and that while she does not have personal knowledge
of all facts cited therein, the information has been collected- and the answers made after a reasonable
search of all available records and that she has read the foregoing Responses, and that the
information contained therein is true and accurate based on her best knowledge, information and

belief. Therefore, the foregoing responses are verified on behalf of Defendant Union Pacific

Railroad Company.
Ruth Sauser
SWORN TO AND SUBSCRIBED BEFORE ME this day of
, 2001, to certify which witness my hand and seal of office.
(SEAL)
Notary Public in and for
The State of Nebraska
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DEC-11-01 12:56 From:

STATE OF NEBRASKA §

COUNTY OFAQU:Q[&;_ § §

Comes now William C. Burri, Director-Occupational Claims for Union Pacific Railroad
Company, being first duly sworn on his oath, and states that he is authorized on behalf of Union
Pacific Railroad Company to make the foregoing Defendant Union JPacific Railroad Company’s
Response to Plaintiff’s First Set of Special Interrogatories, and that while he does not have persond
knowledge of all facts cited therein, the information has been collected and the answers made after
a reasonable search of all available records and that he has read the foregoing Responses, and that
the information contained therein is true and accurate based on his best knowledge, information and
belief. Therefore, the foregoing responses arc verified on behalf ¢f Defendant Union Pacific

Railroad Company.

William C. Burri

SWORN TO AND SUBSCRIBED BEFORE ME this _/J# day of

en , 2001, to certify which witness my hand and seal of office,
GENERAL NOTARY-State of Nebraska : ‘
% BARBRAA A\ AndERsON WW
‘SR My Comm. Exp. Nov. 8, 2003 Notary Public in and for
The State of Nebraska

Defendant Union Pacific Railroad Company’s Answers to Plaintiff’s First
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Southern Pacific Transportation Company
Houston Wood Treatment Operation

Photograph taken Qctober 17, 1975
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10.8 Wood Preservingl’3

Wood preservation is the pressure or thermal impregnation of chemicals into wood to provide
effective long-term resistance to attack by fungi, bacteria, insects, and marine borers. By extending the
service life of timber products, wood preservation reduces the need for 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 structures.

Seventy-five percent of the wood treatment plants in the United States are concentrated in two
distinct regions. One of these regions extends from east Texas to Maryland, corresponding roughly to the
natural range of southern pines, which is the major species utilized. The second, smaller region is along the
Pacific coast, where Douglas fir and western red cedar are the predominant species. The remaining
25 percent of wood treatment plants are scattered throughout the United States.

10.8.1 Process Description®

10.8.1.1 Preservatives -

There are two general classes of wood preservatives: oils, such as creosote and petroleum solutions
of pentachlorophenol; and waterborne salts that are applied as water solutions. The effectiveness of the
preservatives varies greatly and can depend 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 exposed in service.

10.8.1.2 Conditioning -

With most wood treating methods, significant amounts of free water in the wood cell cavities may
slow or prevent the entrance of the preservative chemical. Therefore, wood moisture content must be reduced
prior to treatment. Moisture reduction can be accomplished by using artificial conditioning treatments or by
air-seasoning (i.e., storing the untreated wood outdoors in piles). Unseasoned wood that is exposed to the
open air generally dries slowly until it comes into approximate equilibrium with the relative humidity of the
air. However, some wood species will rot before the air drying is complete.

Because certain wood species will rot before air drying can be completed in some climates, wood is
artificially conditioned by one of three primary methods: (1) steaming-and-vacuum, (2) boiling-under-
vacuum (commonly referred to as the Boulton process), and (3) kiln drying. Vapor drying also has been used
but currently is used rarely, if ever. These conditioning treatments remove a substantial amount of moisture
from the wood and also heat the wood to a more favorable treating temperature. Steaming and Boultonizing
have the added effect of disinfecting the wood. In segregated systems, conditioning is performed in separate
“clean” cylinders that do not contain preservative.

The steaming and vacuum method of conditioning is used primarily for treating southern pine poles.
Steaming and vacuum may be performed in a dedicated cylinder or in the same cylinder used for treating the
wood. In this process, the wood charge is heated with live steam. Then, a vacuum is drawn. /s

The Boulton process is used primarily for Douglas fir and hardwoods. The Boulton process usually al
is performed in the same cylinder used to treat the wood. In this process, the cylinder is charged with wood,
and heated preservative is used to heat the wood charge for 1 to 24 hours. At that point, a vacuum is drawn.
Finally, the preservative is returned to the work tank. This step is referred to as “blow back” from the
practice of using compressed air to blow the preservative back into the work tank. However, many treatment

8/99 Wood Products Industry 10.8-1
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systems use pumps to withdraw preservative from the treatment cylinder and return it to the work tank.
Although such systems do not actually blow back the preservative, the term still is used to refer to this step of
the process.

10.8.1.3 Treating -

Most wood-preserving methods may be classified as either pressure processes, in which the wood is
placed in a treating cylinder or retort and impregnated with preservative under considerable force, and
nonpressure processes, which do not involve the use of induced pressure. Nonpressure processes can be
classified as thermal processes, in which heat is applied, and nonthermal processes, such as brushing,
spraying, dipping, and soaking. Nonpressure processes generally are used only with oilborne preservatives.
Because the majority of wood treated annually is impregnated by pressure methods in closed cylinders, only
pressure processes are discussed in the following sections.

Pressure processes operate on the same general principle, though they may differ in the specifics of
the process. The treatment is carried out in steel cylinders or retorts. Most units conform to size limits of 2
to 3 meters (m) (6 to 9 feet [ft]) in diameter and up to 46 m (150 ft) or more in length, and are built to
withstand working pressures up to 1,720 kilopascals (kPa) (250 pounds per square inch [psi]). The wood is
loaded on special tram cars and moved into the retort, which is then closed and filled with preservative.
Applied pressure forces preservatives into the wood until the desired amount has been absorbed. Three
processes, the full-cell, modified full-cell, and empty-cell, are in common use. These processes are
distinguished by the sequence in which vacuum and pressure are applied to the retort. The terms “empty” and
“fyl[” refer to the level of preservative retained in the wood cells. The full-cell process achieves a high level
of retention of preservative in the wood cells, but less penetration than the empty-cell process, and the empty-
cell process achieves relatively deep penetration with less preservative retention than does the full- cell
process.

Full-Cell Process -
The full-cell (Bethel) process is used when maximum preservative retention levels are desired, such

as when treating timbers with creosote for protection against marine borers. Figure 10.8-1 presents a flow
diagram for the full-cell pressure treating process. In addition to creosote, the full-cell process also is used
primarily with waterborne preservatives. The full-cell process steps are listed below:

1. The charge of wood is sealed in the treating cylinder, and an initial vacuum is applied for
approximately half an hour to remove as much air as possible from the wood and from the cylinder;

2. The preservative, either heated or at ambient temperature depending on the system, enters the
cylinder without breaking the vacuum;

3. After the cylinder is filled, the cylinder is pressurized until no more preservative will enter the
wood or until the desired preservative retention is obtained;

4. Atthe end of the pressure period, the pressure is released, and the preservative is removed from
the cylinder; and

5. A final vacuum may be applied to remove the excess preservative that would otherwise drip from
the wood.

If the wood is steam-conditioned, the preservative is introduced after the vacuum period following
steaming. In segregated systems, the steam conditioning and preservative application steps are conducted in
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separate cylinders. The final steps in the process are the unloading of the retort and storage of the treated
wood.

Modified Full-Cell Process -
The modified full-cell process generally is used for the application of waterborne preservatives. This

method is similar to the full-cell process except for the initial vacuum levels. The modified full-cell process
uses less vacuum than the full cell; the vacuum levels are determined by the wood species being treated and
the preservative retention levels desired. The flow diagram shown in Figure 10.8-1 also characterizes the

modified full-cell pressure treating process.

Empty-Cell Process -

The empty-cell process obtains deep preservative penetration with a relatively low net preservative
retention level. If oil preservatives are used, the empty-cell process most likely will be used, provided it will
yield the desired retention level. The Rueping process and the Lowry process are the two most commonly
used empty-cell processes. Both use compressed air to drive out a portion of the preservative absorbed
during the pressure period. Figure 10.8-2 presents a flow diagram for the empty-cell pressure treating
process.

In the Rueping process, compressed air is forced into the treating cylinder containing the charge of
wood to fill the wood cells with air prior to preservative injection. Pressurization times vary with wood
species. For some species only a few minutes of pressurization are required, while more resistant species may
require pressure periods of from 30 minutes to 1 hour. Air pressures used typically range from 172 to 690
kPa (25 to 100 psi) depending on the net preservative retention desired and the resistance of the wood.

After the initial pressurization period, preservative is pumped into the cylinder. As the preservative
enters the treating cylinder, the air escapes into an equalizing or Rueping tank at a rate which maintains the
pressure within the cylinder. When the treating cylinder is filled with preservative, the pressure is raised
above that of the initial air and maintained until the wood will take no more preservative or until enough has
been absorbed to leave the desired preservative retention level after the final vacuum.

After the pressure period, the preservative is removed from the cylinder and surplus preservative is
removed from the wood with a final vacuum. This final vacuum may recover from 20 to 60 percent of the
gross amount of preservative injected. The retort then is unloaded, and the treated wood stored.

The Lowry process is an empty-cell process without the initial air pressure Preservative is pumped
into the treating cylinder without either an initial air pressurization or vacuum, trapping the air that is already
in the wood. After the cylinder is filled with the preservative, pressure is applied and the remainder of the
process is identical to the Rueping process.

The advantage of the Lowry process is that full-cell equipment can be used without the accessories
required by the Rueping process, such as an air compressor, an extra tank for the preservative, or a pump to
force the preservative into the cylinder against the air pressure. However, both processes are used widely and

successfully.
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10.8.2 Emissions?3:6:9-17

For waterborne preservatives, emissions from wood preserving processes generally are not
significant. For oilborne preservatives, the primary sources of emissions from wood preservation processes
are (1) the treated charge immediately after removal from the treating cylinder, (2) the vacuum system
(conditioning cycle and final vacuum cycle), and (3) displaced air from working tank blow backs. The two
process emission points are the work tank vent and the vacuum system. Figures 10.8-1 and 10.8-2 identify
which process steps are associated with emissions from these two process emission points. Table 10.8-1
presents emission factors for organic pollutant emissions from creosote wood preserving. Table 10.8-2
presents emission factors for inorganic pollutant emissions from chromated copper arsenate wood preserving.

The elevated temperature of the treated charge when it is pulled from the cylinder causes some of the
lower boiling point organic compounds to volatilize as aerosols, forming a white emission plume that &~
typically dissipates within a few minutes.

Volatile organic compound emissions include those organic compounds present in the wood that are
released when heated during conditioning and treatment, and the polycyclic aromatic hydrocarbons (PAHs)
that are evaporated from the creosote solution and removed from the retort through the vacuum system during
the Boulton (boiling-under-vacuum) process and during the final vacuum applied during the Rueping process.
Creosote emissions can be estimated as the sum of the emissions of the PAHs. Polycyclic aromatic
hydrocarbons are included in the class of compounds referred to as polycyclic organic matter (POM), which is
listed as a hazardous air pollutant in the Clean Air Act.

The emission point for the steaming and vacuum method of conditioning is the vacuum pump system
vent. Vacuum systems include condensers, which are considered part of the process equipment and not
separate emission control devices. The emission points for the Boulton process are the vacuum pump vent
during the vacuum stage of the conditioning process and the work tank vent during the blow back or
preservative withdrawal stage of the conditioning process.

Working tank blow backs also occur at the end of a preservative treatment cycle when the treating
solution is returned to the work tank. The air displaced by the returning solution is vented via a control
device to the atmosphere. In some systems, the displaced air in the work tank is vented back into the
treatment cylinder to fill the head space created as the preservative is withdrawn from the cylinder. In such
systems, there are no emissions associated with blow backs. A problem may arise when the quantity of
preservative being blown back is not monitored closely and air begins to blow up through the work tank.
Volatile compounds are picked up by the air as it bubbles up through the treating solution and are carried out

through the tank vent.

Fugitive emissions of various preservative constituents may occur after the treated wood is removed
from the retort. The fugitive emission rate is a function of the vapor pressure, which is driven by
temperature. Emission rates are greatest immediately after the wood is removed from the retort and generally
decline afterward. Reference 16 describes a method for estimating fugitive emissions from creosote-treated
wood storage as a function of time, temperature, and the effective surface area of the treated wood.
Additional information and a discussion of that method can be found in Reference 17, which is the
background report for this AP-42 section. However, in the absence of a reliable method for estimating the
effective surface area, that method is not presented in this AP-42 section.

In addition to the three primary process emission sources, emissions are generated from waste water
treatment and organic liquid storage tanks. Oilborne wood treatment plants frequently have onsite waste
water treatment facilities designed to separate organic materials from the waste water generated during the
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treating process. This wastewater treatment is a potential source of VOC and HAP emissions. Emission
factors for waste water treatment sources are presented in AP-42 Section 4.3, Waste Water Collection,
Treatment And Storage.

Liquid storage tanks for the various preservatives are also sources of VOC and HAPs. Emissions
from these storage tanks are covered in AP-42 Chapter 7, Liquid Storage Tanks.

10.8.3 Controls®10-12

There are few options for controlling fugitive emission losses from treated charges. Constructing a
ventilation hood to collect VOC emanating from the freshly treated charge is economically infeasible due to
the size of the hood needed for covering the cylinder end and drip pad. The effectiveness of controlling
emissions by using water to cool freshly treated wood by spraying or quenching is questionable. A primary
drawback to water quench systems is that the contaminant is merely transferred to water, resulting in the need
for an effluent treatment system. In addition, water quench systems generate significant amounts of waste
water, which include listed hazardous substances, and, thus, is not desirable.

A 1993 survey of 97 wood preserving facilities found that at least eight facilities used wet scrubbers
for controlling emissions from creosote wood preserving; use of both venturi scrubbers and packed-bed
scrubbers was reported. One facility also reported using a packed-bed scrubber to control VOC emissions
from a PCP wood preserving process. At least two creosote facilities used condensers and one facility used
an incinerator to control VOC emissions from creosote wood preserving. The results of one emissions test on
the incinerator-controlled facility indicated a VOC control efficiency of more than 99 percent for the Boulton
process and first blowback. None of the wood preserving facilities currently in operation use incineration for
emission control. A few facilities control emissions from creosote wood preserving processes by means of a
knock-out tank followed by a venturi scrubber. The results of an emission test on such a system indicated a
VOC control efficiency of 75 percent.

Odorous emissions from the steam jet vacuum system suggest that a single-pass water-cooled
condenser may not condense all of the organics in the exhaust. One option for correcting this problem is to
install a larger condenser capable of further reducing the organic content in the vapor. A properly sized
condenser with adequate cooling water will condense virtually all of the organics in the exhaust stream
Another option is to modify the vacuum system to include two steam jet ejectors in series with a barometric
(direct contact) intercondenser between them. In this system, the barometric intercondensers condense the oily
vapors in the steam and remove them with the intercondensed water. A third option is to replace the steam jet
ejectors with a vacuum pump and duct the exhaust vapors to an activated carbon adsorption system or to an
afterburner. Both are efficient means for removing organic compounds from the exhaust gas.

Working tank blow back vapors can be controlled by bubbling the vapors through water or through a
water spray before venting to the atmosphere. However, the effectiveness of these systems will deteriorate if
the water is allowed to reach saturation and is not changed periodically. Another option for controlling these
vapors is to incinerate them in an afterburner along with the vacuum system exhaust. However, incinerators
are not in use currently at any domestic wood preserving facilities.
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Figure 10.8-1. Flow diagram of the full-cell and modified full-cell pressure treating processes.
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TABLE 10.8.-1. EMISSION FACTORS FOR CREOSOTE EMPTY-CELL WOOD PRESERVING?
EMISSION FACTOR RATING: E

Process CASRN Pollutant Emission Factor
Treatment cycle without conditioning, vocb 7.4x10%
uncontrolled emissions
(SCC: 3-07-005 30) 83-32-9 Acenaphthene 63x107
(Includes steps B, C, and D shown in 208-96-8 Acenaphthylene 1.7x10%
Figure 10.8-2) 120-12-7  Anthracene 1.6x 108
56-55-3 Benzo(a)anthracene 1.7x 108
205-99-2 Benzo(b)fluoranthene 1.6x 108
207-08-9 Benzo(k)fluoranthene 6.0x10?
50-32-8 Benzo(a)pyrene 82x107?
86-74-8 Carbazole 3.6x107
218-01-9 Chrysene 8.4x10%
132-64-9 Dibenzofuran 1.8x10¢
206 44-0 Fluoranthene 8.6 x 108
86-73-7 Fluorene 7.8x 1078
91-20-3 Naphthalene 46x10°
85-01-8 Phenanthrene 2.8x107
129 00 0 Pyrene 73x 108
Treatment cycle with conditioning by voc? 5.8x 103
Boulton process, uncontrolled emissions %
(SCC: 3-07-005-40) 83-32-9 Acenaphthene 9.9x 10
(Includes steps A, B, C, and D shown in 208-96-8 Acenaphthylene 2.8x10°
Figure 10.8-2) 120-12-7 Anthracene 1.3x 107
56-55-3 Benzo(a)anthracene 1.3x107
205-99-2 Benzo(b)fluoranthene 1.3x 107
207-08-9 Benzo(k)fluoranthene 48x108
50-32-8 Benzo(a)pyrene 65x10%
86-74-8 Carbazole 2.9x 10
218-01-9 Chrysene 6.7x 108
132-64-9 Dibenzofuran 3.5x107
204-44-0 Fluoranthene 6.8x107
86-73-7 Fluorene 3.9x 10
91-20-3 Naphthalene 7.9x107
85-01-8 Phenanthrene 1.9x10°
129-00-0 Pyrene 5.8x107
10.8-8 EMISSION FACTORS 8/99
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Table 10.8-1 (cont.).
a References 12 and 16, except where noted. Factors are in units of pounds per cubic foot (Ib/ft°) of wood
treated. To convert to kilograms per cubic meter (kg/m3), multiply by 16. CASRN = Chemical Abstract

Services Registry Number. SCC = source classification code.
b References 10 and 16. Volatile organic compounds as propane, based on Method 25A test results.
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Table 10.8-2. EMISSION FACTORS FOR INORGANIC POLLUTANT EMISSIONS
FROM CHROMATED COPPER ARSENATE EMPTY-CELL WOOD PRESERVING?

EMISSION FACTOR RATING: E

Source CASRN Name Emission Factor

Treatment cycle with conditioning, 7440-47-3 Chromium 1.4x107°

uncontrolled emissions 7440-50-8 Copper 1.9x 107
(SCC 3-07-005-43)

3 Reference 11. Includes emission from artificial conditioning cycle and final vacuum only.
Factors represent uncontrolled emissions. Emission factor units are pounds per cubic foot
(Ib/£3) of wood treated. To convert to kilograms per cubic meter (kg/m>), multiply by 16.
CASRN = Chemical Abstract Services Registry Number. SCC = Source Classification Code.
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Texas artm of Wa Resour ‘g ¥ .
INTL CL A UM R

L ~;.:_.‘ . s "!L" ':.:.-;\: ..,."'. -

70 - ‘George Green, chief, P1eld Support Section OATE" July 13 1979
THAU | ; e . N P R R -

S - Vel

;noé :Tom Kearns, Dis:fﬁcti? Field.hcbf;séntativ:'f'. -

$UBJECT: Southern Pacific Transportation Company - Wood Preserving plant - - ‘
4910 Liberty Road - Houston el L . .

- D

on July 3,.1979, a complainant, Ms. Emma bunn, 2616 Xirk - TIEETS e
Street, Houston, telephoned the District office to report . ..
& harsh smelling discharge of wasre materials from the "' T -
subject facility into a drainage ditch near her’ho . -

independunt investigation by the District.
on July 6 and again on July 10, 1979
Treatment plant Manager, and Mr.
mental Coordinator,

Btaff was_mado- - |
Mr. Art Lano, Wood -
Prank Boceman, Environe
Southern Pacific, were contacted.

NDINGS.

1. Southern Pacific has owned and operatad a cross tie
wood trecating plant at the Liberty Road address for
over 50 ycars. Cross ties are treated with cresote
and petroleum derivatives {styrene tar) for presecrvation.
The cresote is heated by steam and impregnated by vacuum

2. For the Fast thirty years cor 80, stean from the wood
treatment plant has been blown down to an open ditch,
which tranverses cast-west for a distance of two
hundred yards and runs parallel to the south boundary
of the rai road yard (see plot map). The ditch then
empties into a 12° diameter culvert which feeds off- <
property onto 1-2 acre open field not owned or lcased
by Southern pacifjc. Drainage frcm thit arca is westward
along the railroad track and eventually flows into
stomm sewers leading to Buffalo Bayou.

UP0000007
Abraham, et al. vs UPRR
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3. The steanm also transports a considerable amount of -
Cresote which enters thae stewim lines through leaks .

- in the coils; Southern Pacific, not wanting to return.

S the ste  oil mixturc to the boilers, simply elected -

. to discharge the material off-site. The discharge is 3 )

P --not permitted, A discharge of thirty yvears has - T

.- . .obviously resulted in the accumulation of a large .- '- . o

T T amount of oil in the area which receives the dis- - '

. . charge (see photos). Analysis of a sample of -the o0jl-

1T -1 :-collected July 6, 1979 shows a phcnol'conccntntion?:. v,

I T T o8 3660 ®mg/l. A sample collected July 10 in a drainaga’

. . .ditch 30 yards downstream shows 322'm9/1 phencl. (see
~ plot map for locations). © =~ - oo S

4. The accumulated cresote/oil mixture off-site has begun. - -
el “‘to encroach upon several residences in the area; and -
‘o7 7 - Talso i o several smaller drairage ditches in front of it -
" private residoncos. Apparently the neighbors have ot o T L T
Loen very concerned about the accumulation of waste -7 :

e .. - . -adjacent to their homes until-the middle of May 1979, when: =~ .-
LT some of the waste caught fire and burned wity vigor until - e .
- ) extinguished by. the Houston Fire Department.. T RN EGE Citona

top 6~10 inches cf contaminated topsoil. They may also
purchase the contaminated property as well.

(XS]

o
-
o»

(2]
£
x
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<+ °.** Bouthern Pacific- . [ el

TK/tom : o PR

July 13, 1979 LT

Page 3

The District office will monitor the cleanup efforts to _
insure all the matorial is collected and Properly disposed
©f. - The District office has also requested that Southozrn
Pacific submit in writing thei: plane to slininate the

discharge and clean the area of waste products. - - s

The District office has also warned ureu residences to avéid )
contact with the waste materials. -

o

Signed

f%f%@?g%%:(Z:ﬁE!Eiz., o ‘ .

—
/4%/£7(§/'(??244’c-
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At et gt ™ T

:-Preservers Institute (AWPI), Dr. William Lederer, Mr. Charlesj%?;ai§.
- FIickinger, and myself; three individuals from the Southern Pacific'::

- - Mr.: Art Lane,’ provided this group with a tour of the'tteating'plan:} ;
~.operation. R B : - - g et LN

1

Koppers Company, Inc., Organic Materlals Group ' T Tt
industrial Products Division ’ : .
440 College Park Drive, Monroeville, PA 15145 -
Telephone 412-327-3009

ETSAE s [ ; '
Rusvaich and Dovolc.apmonl Dopt. E@ SE 3 ‘?\6 /é JWM%

March 20, 1980

Dr. Conan P. Furber

Manager - Special.Projects
Research and Test Department
Association of American Railroads
American Railroads Building e
1920 L Street, N;W. . ’ St
Washington, DC 20036

DearfConan:
During the first part of February, a plant visit was made to the . :
Southern Pacific Railroad creosote treating facility in Houston, .TX,: ;-
As you know, the American Association of Railroads (AAR) had two
representatives, Mr, Jack Buckingham and Mr. Peter Conlon; three
individuals from Koppers Company, representing the American Wood. -

Railroa§7$én Francisco location, Mr. Louis Dewey, Mr, M.;J.fKatlovic;
and Mr."J. B. Vernon. ' The Southern Pacific Houston Plant . manager,::

{E sdmmary, the comments given will reflect the opinions and ‘obser- ;"
vations OT iy two colléagues, Plus my own: R

1. The physical plant operation, along with the housekeeping, was A
- excellent. 1In general, work practices definitely appear to reduce .
and minimize both normal inhalation and dermal exposure to the-~ % ¢

creosote treating solution. . _ Sl

2. The plant treats crossties with .a petroleum/creosote solution in
the approximate ratio of 70% petroleum and 30% Grade I Creosote.:” :::.
The type of petroleum used is an aromtic "still bottoms" petroleunm .. N
material supplied from a Monsanto chemical plant operatigg::-Thi$-f”i@f
material is unique, and there are no other petroleum/creosote . " -
treating plant operations that are known to use this type of aromatic. -
petroleum material. Mr. Art Lane indicated that sometime during PRSI
mid-year 1980, the Southern Pacific would'discontinue using this ":'5'_ ,
material because it would no longer be available. Due to the some—- . -
what unknown chemical nature of the still bottoms material, this - . Ea.
should be expedited as quickly as possible, As Mr. Lane indicated, ... - -
a No. 6 or Bunker C 0il would be a satisfactory replacement. = -~ . =

o B , }L-JP00001':5'1: SF506564
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Dr. Conan P. Furber
March 20, 1980
s Page 2.

.; ) 3. There are also several areas in the pl;nt in which consideration
‘ should be given to providing shower facilities and a separate
S * lunch room area for the treating plant personnel.
——

4, -With respect to both dermal and inhalation exposure, the Southern
Pacific management has expressed concern that several creosote
suppliers have provided material safety data sheets on creosote

which Inareatethat If poor imdustrial hygiene practich are not
followed, skin cancer may develop. This type o: 6fEtdtement appears

on the creosote material safety data sheet prepared by American
Coke and Coal Chemicals Institute (ACCCI) in conjunction with
several of the creosote suppliers. The Koppers Company material
safety data sheet for creosote uses the following statemants.

"Effects-gg Overexposure: Irritating to skin and eyes. *Vapor
and fumes evolved on heating irritating to eyes, nose, throat, =~ =~ = -
‘ and skin." ' '

"Other Precautions: Do not take internally. Avoid prolonged or ;Eﬁ?"f?'""
repeated contact with skin." TS

Koppers justification for this approach is based on the fact that;,l ,g;;.f,f

even though animal studies may indicate chronic toxicity, there is
no evidence to show that workers develop skin cancer. Also’ 1mpor—“'
_tant is that most plants currently stress that workers follow good */
industrial hygiene practices. It must be conceded that work practice
and environmental concern have become of primary interest to most .
industries only within the past 15 to 20 years.

e - W SR S S o .
Sane sl TR O

5. Koppers has recently performed industrial hygiene exposuré monitéting '
in conjunction with morbidity studies or workers at five of its g
creosote~-coal tar treating plants. The inhalation exposureswere low, .. -

. essentially at or below one-half the OSHA Coal Tar Pitch Volatiles

1 : 8-hour wotk”';wj' =

Benzene Solubles (CTPV) permissible exposure level for an
day, 5-day work week which is 0.Z milligrams per cubic meter.. This

information is given in the enEIbsed report by Mr. C. W. Flickinger.

The morbidity study was conducted by Tabershaw Occupational MedicineAﬂf,ﬂ<g.q“
Associates, PA of Rockville, MD.' Those workers examined were employed:@ '~ . -
at five plants which were monitored for CTPV. The study showed no - 3j;,;

evidence of cancer, including that for skin, among the workers. A
summary of these health findings on the creosote workers is enclosed.

The above two reports, as well as numerous other papers and'reporté devel-
oped by the creosote wood treating industry, both suppliers and treaters,  : .
and submitted through the AWPI, have been given to the EPA. This informa---"

tion was developed to support the re-registration of creosote wood px:f.asemra-..-~ o

tive products.

”

4

,', '
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Dr. Conan Furber
March 20, 1980
Page 3.

If you or the Southern Pacific personnel have any questions concerning

R : the industrial hygiene monitoring or related subjects, please do not
s hesitate to get in contact with us. '
Sincerely,

! KOPPERS COMPANY, INC.
Industrial ProduCQS Division

g - o i i

David A. Webdb
Chairman :
AWPI/EPTG No. 5 (Creosote Committee)

DAW/bjm N
Enclosures
cc: Mr. L. f.Dorman - AWPL

Mr. C. W. Flickinger
" Dr. W. H. Lederer

toc: 2o P, Stoxuzo
4, 9;— {enke
_Bu, Gz

0
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SUMMARY OF HEALTH FINDINGS
FROM THE EXAMINATION:-OF
329 CREOSOTE WORKERS

Conducted by Tabershaw Occupational. . .- . .: BRI

Medicine Associates, PA of Rockvﬂ'u_a.._Md._.;'_’f

For the Forest Products Group qfwh-';;;_‘_; g

KOPPERS COMPANY, INC of Pittsburgh, Pa. T

" presented to the Environmental Prot_ection o whEid .

Agency, Washington, DC.
February 28, 1980

s, SFS06867
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A_plants of the Forest Products Group .of. Koppers-Company Inc.

and December ]979.

' preservative in add1t1on to using creosote/coal tar preservatlve;-ft":k C

in each age group.

:expected

i o - T o

SUMMARY OF HEALTH FINDINGS
FROM THE EXAMINATION OF
329 CREOSOTE WORKERS

' A cross-sectional clinical morbidity (hea]th exemination) study of
329 workers at five high pressure Creosote/Coal tar wood preses rvation

was conduc-

ted by Tabershaw Occupational Med1c1ne Associates, P.A. between Ju]y 1978

One of the plants used pentachloropheno1 as’a wooo,-nm A::

~. -

The components of the examination were chosen on’ the bas1s of poss1-f4

ble toxieologic effects determined from publlshed tox1colog1c 11terature B

and from clinical and occupational experience. The’ exam natlon of the e

creosote workers was d1rected toward evidance of pathologic and toxmco-ii’Lﬁ

logic processes in the lungs, liver, kidneys, bladder, - bloo ' tlls tnd

skin.

L

The 329 examined creosote workers came from fxve plants 1n flve states

gngInogen1c concern was directed toward the 1ung, b]adder and skin._%f

‘s

and accumulated about 3000 person—years of employment at these p]ants.‘:f.f;_

Half of the examined workers had. been employed in the p\ant for over f1ve :ﬁf;

years, 30% over 10 years, and 10% over 20 years. Three-quarters of those wa

e1191b1e for the examxnatzon part1c1pated with part1c1pat10n rates s1m11ar ;i

The findings of .the examined wor?ers can be reasonabTy .

to represent those of the entire workforce.'

The examinations revealed little ev1dence of occupatlona1 dlsease. ﬁ:';f

" The only clinical finding thought to represent an outcome from envwronmental

4

 KG COH003919
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£ exposures was the presence of a _pustula iculitis ¢ tion primariily

¥ on the anterfor thigh found consistantly throughout the plants. This

¥ find1ng was observed in gﬂgge.ngn.nent_nf,;he_ugg&ggg.

S " Examination of the lungs, llver, kidneys, and b]ood cells were normal
¥ and,revealed no excess prevalence of abnormal f1nd1ngs.- Occa51oaa] find-

A
j ings.Were found'in'excess-preva]ence at one plant but not at the othars.-

One plant had a high prevalence‘of_elevated C-reactive protein_titers,

PR

another had a high prevalence of elevated basophil. counts and trlglyceride_

——

leveTS, and another had a high prevalence of benign tunours and keratoses.

In each case, carefu1 examination did not reveal an exp]anatxon of thefv

flndlng, nor was it observed elsewhere. . & -'4sf‘fi\ﬁ_ N

No evidence of cancer was observed among these workers.A C-reactxve:;

protein screening revealed a number of workers with elevated t1ters but ¥

‘ . . ro cansa= was fournd. COnly one worker had a suspicxcus x-ray finding whlch'_.f

s thought to be non-malignant. Sixteen workars| 52) has an a&yp*ca] read—~-

'\

ing cn the sputum cytology (Class II), but none had a susp1c1ous or presump-‘

tive reading (Class III or IV). Only.two workers showad ary atyp1a in ‘the -
\ - . .

urine cytology examination.

No skin cancer was observed. Based on the NCHS HANES-1 flndlngs,

TP R AV L. e g o v aea -

-t tta T

two cases of skin cancer would .have been expected to be observed and sxx ' F‘

cases wou]d have had ' to be observed in order to observe an excess. The o

absence of any skin cancer cases clearly indicates the absence of a s1gn1-

ficant increased risk. SR L;~
In summary, examination of 329 creosote vorkers with an. average ff"

. experience of over five years revealed a three percent prevalence of

: ) ) pusta]ar fo]liculltls as the only finding thought to be re!ated to the
o . occupational exposures of Creosote workers. _:‘.'? i : '_ A~i;}

" , _ + ; .. - - 2/28/80 -
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. ~ . - LOUISIANA STATE DEPARTMENT (o]y HEEU'I'I-Q’””'G"“" \ \
< INTER-DIVISIONAL CORRESPONDENCE W;\s\gs 1972\"“-*.\_‘ .

_ Survey of Styrene Ter industry In slana

DATE OF LETTER
ATTENTION DAIE-z .

ORIGINATED BY

TYPED BY 2. ] e

A' r ‘L A -

APP ROVED . ee

To: 8. t G S

REC'D 4 e

Al '

DATE F’'WD DATE BY
FILED: .

As of the Investigat and of the ~ sposal
bt at Gult DI i, Inc. in R Is s suf he

a visit was wade to Love Cheml Company near Texas Gus
Yon Bod to evaluate a cracking plant. The styrene monomst
sre Foster Grant . e, in Rauge, Marbon Divi
Plant | Carviiie and Guif O t n lcome. The th pro- -
ducers s  meothod of ng All three plests of the -
Badger ign construction, The Gul and plants are tdentical In .
size, Each pl { discussed and a discussion  the Lowe Chomical .
in Clear Lake, T sis ! | - ,

The styrene | vas §aspected by _ and the writer
August 7, 1972, . Brewer, Plant ’ invoived In Unlon
+1 ons and could not with us. Mr. L. V. Superintendent,
the styrens tar with us. . . twe
plants; the the Badger P . d plent uses
but Is very {. Annval consists 750  ,000
of styrene monomer. Styrene tar Is [ ] rate
of 3§ of total preduction which | § to 22, -
wately 2,250,000 gall per year. is an average deasity
ton for the . n process el ~ sultur Is usod as tnhibitor
polymerization polystyrens or other po »

The styrone tar |s disposed of y ¢ Disposat, - trucks take the
hot styrene tar (2009F.#) fo the di t pits at

The styrene tar is held in temporary at Foster Grant. The tank Is

{nsulated and steam colis tfor mainta g the re above 200°F,
tank capacity is 2000 is. Foster ins a pit to the
rear of properﬂhdhposooffhesfymmwhnlf cannot be deilvered
to Guif Disposal. We Inspected the pit. There was a cap the pit weil
in excess of 12 inches. There sigal ticant styrene tar odors from the
pit. There was bl crust on the plt coveriag most of Mr.
Bufkin advised that this was discarded Alum! Chioertde catalyst. The tyst
been a help to minimi odors. i askad Mr. Bufkin {f there was 8

{1  to maiataln the water cap and id no. Any water on it is the
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resu!t of dralnage or has to be trucked In. | advised that the lack of a sultable
water supply may create a problem and that we may have some future correspondence
with Foster Grant on thls.

Mr. Bufkin stated that Foster Grant Is developing an fnorganlic non-sul fur
polymerization Inhibitor. Thls would allow the use of the tar for fuel or re-
processing. Presantly, the presence of Sulfur (15-16%) In the tar precludes Its
use as fuel because of the resulting formation of S0 In stack gases. The old
plant was used for the pllot process and Mr. Bufkin stated that one barge load pf
monomer had been successfully processed. Mr. Bufkin stated that the local plant
was walting on Corporate approval to switch to the new Inhibitor. He stated that
a limited amount of experimentation In the Badger plant would be performed prior
to the change. Foster Grant would use the styrene tar for fuel or reprocess It,.

MARBON DIVISION
COS-MAR _ PLANT

The Cos-Mar plant was Inspected by Henry Ledet and the wrlter on Friday,
August 11, 1972, Mr, B, Kistler, acting plant manager, discussed the styrene
tar disposal method with us. Cos-Mar produces 530,000,000 of styrene per year,
Styrene tar Is produced at a rate of 24§ which is roughly equivalent to
12,500,000 pounds. Cos-Mar uses a density of 9 pounds per gallon for the tar
which converts to approximately | 1/3 milllon gailons of tar. Mr. Kistler
stated that Cos-Mar stopped using Gulf Disposal or Industrial Waste Disposal
for handling the tar several months ago. The tar |s presently trucked to
Clear Lake, Texas by Gibhon Truck Linz. Cos-Mar also furnishes polyethylbenzene
as cutter stock to dllute the sulfur content of the tar to 10f or less. The
ma Jor cost of processing the styrene tar consists of the frelight fee which ig In
the range of §.60 per hundred welght or roughly six cents per gallon. Based on
the frelght rate, plant slize and Gulf Ol1's simllar costs for an ldentical size
ptant and equivalent quantity of tar to be dispesed of, It appears that Marbon
Division Is spending over $200,000 par year for styrene tar disposal, The styrene
tar s stored In a heated Insulated tank with steam coils to maintaln temperature
near 200°F, Thsre Is a natural gas blanket malntalned in the 72,000 gallon capa-
city storage tank.

Mr, Kistler estimated the amount of tar in the disposa! pits at Darrow to f/
be approximately 40,000,000 pounds. At a density ef 9 pounds per gallon this
Is equivalent to 4.4 million gallens. Kistiar estimated 2/3 came from the
Cos~Mar ptant and |/3 from Foster-Grant. Marbon Division has purchased a Viking
rotary gear pump for possible use In pumping styrene tar from the plts at Darrow.
Mr. Kistler has done some prelimlnary sampling of the disposal plts and found
the sulfur content of the tar to be approximately 10%. This is a preliminary
tigure and more complete sampling Is required. This 10§ figure would put the
concentration In a satisfactory range for possible reprocessing at Lowe Chemlcal
in Clear Lake, Texas. | can state quite assurediy that Marbon Dlivision !s con-
corned about the styrene tar plts in varrew and are providing technical support
In the possible styrene tar reclaiming investigation.

GULF O1L CORPORATION

The Gulf 81! Corporation plant at Welicome was Inspected by Henry Lodeé and
the writer on Friday, August 8, 1972. Mr. Jimmy McCartney, Plant Manager for
the Gulf plant, described the method used at his plant for disposing the styrene
tar. In additlon, Mr. McCartney gave me a "typlical" styrene tar analysls from
his plant. At this time this Is the only analysis we presently have fn our
possession on styrene t==,
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Guif Ol manufactures 500,000,000 pounds per year of styrene monomer at thils
plant. This plant is identical In size to Cos-Mar's plant In Gelsmar. Styrene

{s formed at a rate of 2.6% of styrens production which Is ulvalent to ap-
proximately 13 miilion pounds or it miiilon gallons of tar. The styrene far Is
held In an Insulated tank and is capable of storing an 8 or 9 day supply of
styrene tar. Gulf ®cools" the tar to 170°F. tn this tank. The colls can be
ugsed to plpe steam to ralse rature if required. The styrene tar Is {oaded
{nto Gibbon Truck Line tank trucks by means of a nozzle which reaches to the
bottom of the tank. The tar is pumped with a Goulds Centrifugal pump with a
capacity of 300 gpm. Loading time for a 43,000 pound load Is approximately
15-20 minutes. Storage capacity for styrene tar is similar to that at Cos-Mar.
Mr. McCartnoy advised that Gulf glves the tar fo Lowe Chemical Company, provides
pél Ibenzene for cutter stock, pays a processing fee, pays trucking freight,
with a resultant total annual expendlture of over $200,000 for disposing of
styrene tar. Gulf has never used any other dlsposal source.

&

Both Cos-Mar and Gulf Ol very clean plants, are no styrene tar
odors xcept minor local odors near the styrene tar loading spout. B8oth have
superior |  Ing pumps to the one at Foster Grant. Loading time Is g ly re-
duced.

LOWE _CHEMICAL COMPANY

{ visited the Lowe Chemical Company near Clear , T s on Wednesday,
August 16, 1972 to Inspect styrene tar reclalming facllity. Mr. Ralph Lowe
had lavited Mr. Trygg or one of his representatives fo Inspect the plant. Mr.
Monroe Sharp conducted a thorough tour of the fecility.

Lowe Chemical is the styrene far reclalming operation for all styrene

plants in Texas and fwo of the three previously mentioned plants In
Loulsiana. Mr. Lowe "repossessed” plant from Phoenix ical which went
bankrupt In April, 1972. Mr. Lowe has spent $200,000 in cleaning up the plant

and modernizing trucking equipment and palring processing equl . Mr. Lowe
had prev ly sold the plant to Phoenix Chemical In 1970. Mr. had been
processing tar since 1963.

Styrene ter is recel by tank truck and Is el pumped to a holding
for processing or stored In disposal plits with water cap. The ter Is
and fed to four bollers it is heated to 335°C and Is thermally

cracked. This | a batch operation which s approximately 40 hours. The
distitiate (60% of input) Is called crude oll and is further processed by dis-
t11lation Into Iight ends and aromatic ofl. The aromatic oll Is recycl for
use cutter stock. The light ends are further distliiled Into toluene, ethyl
penzene and cumene which are sold for gasoiine blending. Some of the by-product
oll is sold as fuel. The bottoms (403 of input) consist of an asphaltic com-
pound which Is used to coat rall tles.

Durlng the thermal cracking process hydrogen sulfide Is |iberated. The
Ho$ 1s collected In a vent system and piped to a spent caustic (8% NaOH)
scrubber. Resldual HyS not scrubbed s vented to 8 flare with John Zink
burner and burned to 502. According to Mr. Lowe the company Is going to Im-
prove the scrubbing system by using 50% caustic to blend with the 8% caustic

to get a higher scrubbling efficlency. This Is supposed to enable Lowe
Chemlcal to meet Texas Alr Control Regulations. The 50% caustic Is to be

furnished by the styrene tar producers.
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The by-product from reacting caustic and H2S Is sodlum sulfide which Is a salable
product to the paper Industry.

The cold styrene tar from the disposal plts is pumped by means of Roper
gear pumps. The pump Is at the end of a 22' shaft which Is angled to near the
bottom of the (2' deep pit. Capacity of the pump varies from 20~35 gpm, The
tar is pumped to a nearby petrochem heater and then pumped several hundrad feet
by insulated line to the plant. The water cap Is malntalned above 8 Inches.
Water Is supplled from two water wails with a comblined capaclty of 600 gpm.

Present plant capaclty Is 500,000 gallons per month of styrens tar. With
the use of a stronger caustic solution the plant wiil be able to process
1,000,000 gallons per month.

Durlng our discussion Mr. Lowe stated that Dow Chemical Is presently
using & non-sulfur ichibltor and Foster Grant advised they were close to usling
one. in addition all ether styrene producers are Investigating non-sulfur in-
hibitors which contirms what | {earned at Gulf Ol and Cos-Mar. Mr. Lows

"TYPICAL"™ STYRENE TAR ANALYSIS &
12 - 20% styrene monomer
t5 - 169 sul fur

(Solld Sulfur, dissolved sulfur,
sulfur compounds)
8 - 10k Cy9 Aromatics
23 - 30% styraene monamer
Traces Ethyitoluene, vinyl tolusne
Remalnder Polystyrane and high bol lers

2

cc:  Mr. John E. Trygg \Z :
Mr. Henry Ledet, S.'t. Reglonal Offlce
Mr. Russell Gautreaux, Ascension Parlsh Heal+h Unit
Director, Ascenslion Parish Health Unl+
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Texas Departm t of Water I esources
lrd EROFFIGCE MEMORANDUM

10 . Goorge Green, Technical Review Unit, DATE. July 17, 1978
Field Support Section :

THRU
rRoM : Clarence B. Johnson, District 7 Representative

SUBICCT: Southern Pacific Transpertation Company, Crcosote FPlant,
4910 Liberty Road, Houston, Mr. M.A. Lane, Plant Manager,
713/223-6582 :

Introduction:

Southern P301fic ‘has had a crecosote plant to treat their ties at
- 4910 Liberty Road since 1B99.

e 1nspe tion was made on 6/29/78 with Mr. Art Lane, Plant Manager,
and Mr. Frank Bozeman, Superintendent water and Fuel Supply.
" Fiadings: D /
o~ 1. Southern Pacific has been using styrcnu tars (70%) as a .
N crecsote (30%)- eXtender for’ 15 years Lowe Chemical Company
~ has been the supplier of the styrene tars for this time period.
. Ralph Lowe holds the current contract since he foreclosed on
o JoC 0il Aromatics. He now operates under the name of bixie
o 0ii Processing Company.
™ 2 This year, Southern Pacific 51gned a contra with Dominguez-

zapp to purchase some styrene tars contaminated with chlorinated
solvents from Motco Pit in Galveston County.

3. When he foreclosed on JOC 0il Aromatics (furmerly Lowe Chemical
Company), Mr. RalphiLowe acquired some 300,000 gallons of
chlorinated solvents stored dn three metal tanks. He expressed
the desire to. blend the chlorinated solvents into the styrene
taras that he: sella to Southern Pacific. He would reduce the.
price to SOuthern Pacific.‘ .

4. Southern c1flc has corr sion problems with the Motco Pit
styrene tars- hut the Jow' price paid for the wastes adequately
compenaa _s them £or it.vu o

«
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Southern Pacific Trarsportation Company

Page 2
July 17, 1978

Southern Pacific has determined that the air ecmissions from
using the Motco Pit 88 are within the OHNSA rules.

The ztyrene tars are brought in by truck and unloaded into one
of two unloading spots; thence pumped to storage tanks; thence
to working tank; thence to cylinder full of ties; thence back
to working tank. It is a closed sysicm except for unloading
spots and cylinder. The unloading spots had some suwall spills
of styrene tars due to hose drainage from breaking connections.

The tank farm at Southern Pacific is all diked except for a
9,000 gallon caustic tank, which is outside the dike. The
caustic is used to pretreat tie drying process wastewater
which is sent to City of Houston sanitary scwer.

Last week, the TACB notified Southern Pacific that they would
need a permit from them in order to use the styrene tars
contaminated with chlorinated solvents rom the Motco Pit.
Southern Pacific hag declded to quit using the Moteco Pit
wastes so they won't have to get a permit from TACB. They
have informed Ralph Lowe that they don't want any of his
chlorinated solvents.

Recommendations:

1.

I verbally advised Southern Pacific that the chlorinated
solvents which Ralph Lowe has are highly corrosive and contain
several chemicals which could cause air emissions.

I verbally advised Southern Pacific to install drip pans at
the styrene tar unloading spots and to dike the caustic tank.

Narration:

Please see attached data on the chlorinated solvents Rdlph Lowe
has and of the styrene tar wastes in the Motco Pic.

CEJ: tmy
closures
Signed- (:'(( AT K e S rf‘:' : -“;“%A" AT b
i
- ) ..
Approved: .~ n
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\  NO. 84-75865, B4-T3BG65-A
JOSE®E EDWARD POWELL, ET AL. ) IN THE DISTRICT COGRT O
vs. ) EARRIS COUKTY, TE XA S
PULTE HOME CORPORATION,
ET AL ) 125TE JUDICIAL DISTRICT
NO. 85-17210, £5-17210-A
REVIN J ES, ET AL. ) IN TEE DISTRICT COURT OF
vs. E o ) BARRIS COUNTY, T E X A S
FARM & EOME SAVINGS
e ASSOCIATION, ET AL.’ ) 189TH JUDICIAL DISTRICT
- . .7 DEPOSITION OF RALPE LAWRENCE LGWE ’
T 1 VOLUME II
I ' May 20, 1986
\‘_ -3 —— . ) - ' A
: ‘ United Reporting, Inc. RC01470 -
’ . REGISTERED PROFESSIONAL REPORTERS
\ 3110 CAROLINE HOUSTON, TEXAS 77004
526.2900
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P-00247



- KG COH003931

11

12

13

14

16

17

1l8

20

21

22

23

24

25

NDEX -

VOLDME T3

STIPULATIONS

APPEARANCES

TESTIMONY OF RALPH
Examination
Examination
Examination
Examination

LAWRENCE LOWE

by Mr. Lacey

by Mr. Weathers
by Mr. Dobrowski
by Mr. Lee

Further Examination by Mr. Lacey

Examination
Examination

Price
Hays

by Mr.
by Mr.

Further Examination by Mr. Dobrowski
Further Examination by Mr. Lacey

Examination
Examination
Examination
Examination
Examination

by Ms.
by Ms.
by Mr. Davis

by Mr. Shoebotham
by Ms. Gallagher

Mvers
Fromm

SIGNATURE OF THE WITNESS

CERTIFICATE

Plaintiffs’ 206
Lowe No. 7

Lowe No. 8

Lowe No. 9 and 18

Lowe No. 20 and 21

No.

INDEX OF EXHTIBITS

»

131
291
283
2987
302
313
321
323
325
326
328
330
335
337
339
341

244
291
2892
303
306

RCO1471

UNITED REPORTING,

INC. - 526-2500

P-00248



10
11

12

14
15
16
17
18
19
20
21
22

23

N 24

KG COH003932

Continuation of the deposition of RALPE LAWRENCE

| LOWE, taken on the 20th of May, 1986, in the offices of

watt, White, Gill & Craig, 1600 Smith, Suite 3700,
Eouston, Texas, befora A. D. FARRACK, Certified
Shorthand Reporter and Notary Public in and for the

tate of Texas, pursuant to agreement of counsel for the
respective parties that:

The deposition of the witness named in the
caption hereto may be taken at this time and place
before the herein named Notary Public of the State of
Texas; and that the saié deposition or any part thereof,
when so taken, may be used on the trial of this cause
with the same force and effect as if the witness were
present in court and testifying in person.

Formal notification of filing is required.

The necessity for preserving objections at the
time of taking is waived, and that any and all legal
objections to this deposition, or any part thereof, may
be u;ged at the time same is sought to be offered in
evidence on the trial of this cause; except, however,
that objections to the form of the questions and/or the
responsiveness of the answers must be made at the time
of taking, or else such objections are specifically_

waived. : b=t >

g ]
The original transcript of this_deposition shall

) RC01472

UNITED REPORTING, INC. - 526-2900
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be forwarded to the attorney for the witness who shall
obtain the signature of the witness. The witness shall
rea@ and sign this deposition within 20 days from date
0f receipt and return sane to the Court Repocter for
filing with the Clerk of the Court. Failing that, a
copy of this deposition can be used at the tixze of trial

with the szme validity as if it were the original.

. RC01473

UNITED REPORTING, INC. - 526-2900
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AR PPERARANCES:

Ms. Eva Frecxm
Eill, Parker, Franklin, Cardwell & Jones
S300 Memorial, Suite 700
BEouston, Texas 770067
Counsel for the Jones Group Plzintiffs

Mr. Marty Akins
Akins & Pettiette

3229 D'Amico
Houston, Texas 77019

Counsel for Powell Group Plaintiffs

Mr. David M. Lacey
Gilpin, Maynard, Parsons, Pohl & Bennett
1300 Post Oak Blvd., 24th Floor
HBouston, Texas 77056
Counsel for Defendant, Pulte Eomes

Mr. Gregory L. Eennig

Able, Barrow & Able

909 Fannin, Suite 3450

Houston, Texas 77010
Counsel for Defendant, Lowe and
Dixie 0il Processors, Inc.

Ms. Kathryn A. Carpenter
McCulloch & Ellis
8303 Southwest Freeway, Suite 310
Houston, Texas 77074
Counsel for Defendant, T. B. Campbell

’ RC01474

UNITED REPORTING, INC. - 526-2500
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1
1 APPEARANCES (Continued):
- 2
3 Mz. John M. Tenney _
Weitinger, Steelhammer & Tucker
4 8 Greenway Plaza, Suite 1200
Souston, Texas 77046
5 _ Counsel for Defendant,
Avrshire Corporation
6
7 Mr. Tim Price
McLeod, Alexander, Powel & Apffel
g 802 Rosenberg .
Galveston, Texas 77553
9 Counsel for Defendant,
Farm & Eome Savings Association
10
11 Mr. Byroﬁ ﬁee
Coats, Yale, Holm, Horrigan & Lee
12 3500 InterFirst Plaza
Bouston, Texas 77002
N\ 13 Counsel for Defendant, Ryland EHomes
14
Mr. Walter T. Weathers
15 Sewell & Riggs
800 MCorp Plaza
16 Bouston, Texas 77002
Counsel for Defendant,
17 Industrial Solvents Corporation
18
Mr. Jonathan Shoebotham
19 Wwoodard, Hall & Primm
4700 Texas Commerce Tower
20 Bouston, Texas 77002
- Counsel for Defendant,
21 Monsanto Company
22
23
24 - >
N -
25 -
RC01475
UNITED REPORTING, INC. - 526-2900
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APPEARANCES (Continued):

Mr. James E. Szith

Baker & Botts

3000 One Shell Plaza

Eouston, Texas 77002
Counsel for Defendant, 2Amoco Chericals,
American Hoechst, Atlantic Richfield,
Oxirane Chemical, Dow, Union Carbide,
Gulf, Goodyear, Dixie Chemical Company
and Rohm & Haas

Ms. Constance M. Myers

Shell 0il Company i

4084 One Shell Plaza

Houston, Texas 77002
Counsel for Defendant,
Shell ‘0il Company

Mr. Tom M. Davis, Jr.
Cook, Davis & McFall
2600 Two EBouston Center
Houston, Texas 77010
Counsel for Defendant, Petro-Tex

Ms. Terry Pressler and
Ms. Betty Tauber
watt, White, Gill & Craig
1600 Smith, Suite 3700
Houston, Texas 77002
Counsel for Defendant,
Joc 0il Aromatics, Incorporated

Mr. Ronald D. Secrest
Fulbright & Jaworski
1301 McKinney, 40th Floor
Houston, Texas 77002
Counsel for Defendants,
BFI and Lone Star

-
-

RC01476
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PPEARANCES (Continued):

Mr. Michael S. Hays

HBays, McConn, Price & Pickering

400 Citicorp Center

Eouston, Texas 77002
Counsel for Defendants,
Ethyl Corporation, Texas City
Refining, Inc., Union Texas
Petroleum Corporation, Archem Corp.
and Marathon Corp.

Ms. Carole L. Gallagher
Crain, Caton, James & Womble
3300 Two Bouston.Center
Houston, Texas 77010
Counsel for Defendant,
Southern Pacific Transportation Company

Mr. Paul Dobrowski
Winstead, McGuire, Sechrest & Minick
1938 MBank Building
Bouston, Texas 77002
Counsel for Defendants,
MBank Abilene and
Oregone West
(Jones Case only)

Mr. Stephen S. Livingston

Thompson & Knight

3300 First City Center

Dallas, Texas 75201
Counsel for Defendant,
Southern Pacific Transportation
Company

Ms. Jennifer L. Ramsey
Giessel, Stone, Barker & Lyman
2700 Two Houston Center
Houston, Texas 77002
Counsel for Defendant,
Borg Warner Company

ALSO PRESENT:

Mr. R. E. Guilliams

RCOL4TY

UNITED REPORTING, INC. - 526-2900
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RALPH LAWRENCE LOWE,
recalled as a witness, having been previously duly
sworn, was examined and Zfurcther testifieé upon his oath

as follows:

EXAMINKATION

BY MR. LACEY:

Q. Mr. Lowe, when we stopped yesterday, I think we
had just established that prior to your becoming
involved with thé chemical processing facility in
the vicinity of Beamer and Choate Road, the then
existing facilities with all located to tge south
side of Choate Road and there was nothing on the

north side: is that correct?

A. You are saying prior to my get involved?

Q. A§ a part owner in the Bard-Lowe Chemical
Company?

A. Before I got involved with it, that all the

facilities were on the south side?

Q. Right.
A. Okay. i
Q. Is that correct? N
A. Yes. . - .
Q. And prior to the time that fou got involved, was
RCO1478
UNITED REPORTING, INC. - 526-2900 .
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Q.

A,
Qo

A.

associaéioﬁ»with Bard-Lowe Chemical and Lowe
Chemical, none of the chlorinated materials which
those céhpanies received from Monsanto Company
were placed anywhere within tract F?

Not to my knowledge.

MS. SHOEBOTHAM: Thank you, sir.

e

EXAMINATION

i
BY MS. GALLAGHER:

Mr. Lowe, my name is Carole Gallagher and I
represent Southern Pacific Transportation
Company. You have testified that Dixie 0i1
Processors sold certain products to Southern
Pacific; is that correct?

Creosote extenders. .
Creo#ote extenders. Do you recall whether
Hard-Lowe or Lowe Chemical sold any products to
Southern Pacific?

No, ma'am.

You don't recall?

No, ma'am. I recall Lowe Chemical did. I can't

recall the sales of Bard-Lowe,

UNITED REPORTING, INC. - 526-2900 RO01684

P-00256
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Q.

33g

Okay. De you remember what those products.would
have been that they sold to Southern Pacific?
They werg material made up of the streaams of the
bottoms of -~ they were composites of a number of
differeng streams. That composite was tailored
to fit the creosote extender for the needs of
Southern Pacific. It would be difficult for me
to give you an analysis on it. .Part of it was a
base of styrene tars and part of it was phenolic <
tars. N ._ .-

Do you recall whéther Southern Pacific ever
supplied any materials to Dixie Oil Processors
that they used in their processes?

No, I don't believe they ever did.

How about did Southern Pacific supply any
materials to Bard-Lowe that you recail?

No, I don't believe they ever did.

Bow about did Southern Pacific supply any

F

materials to Lowe Chemical Compaﬁy that Lowe
Chemical Compané used in their processes?
I don't believe they did.

MS. GALLAGEER: Thank you, sir.

MR. HENNIG: I've got a question.

(Discussion off the record.)

UNITED REPORTING, INC. - 526-2900
ROO1685

P-00257
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Preducet: .Crecsate Extender 0il
Customer: Southern Pacific

Coatasi: For scheduling and day to day business, John 2alu at
the yerd, 222-1121,

For plaaning and pudlic relation wvork, Art Laize as
the yard,. Jchn Bzlu's bess, 222-1121.

For money matczecs, price increzse €3c., Mo, ¥, T,
Money, Southern-Pacific, Saa Francisco.

Procslure: Scheduling i{s done on Mon&ay for deliveries Tueslay
22l Wednesdays about 20 loads per woek.
§z2tes: Purshese Ozies. €72 puschases by the pound at oz
raguest last ysar. The pound FTice is carriad vo §
cscinals. Lest price incraszse vas /2777,

ta2esszandint:  Joka Zalu likes JOC 2rd tries herd to ketez eon-
pitints betwaen hin ad Rea. lazely S? expesienced N
Cilfigulsies with our materiz) which iy be dus
2 S? experimenting with other potential supplisrs.
Az Lalng is woTried that JOC will folid asg is
Pustiing for another suspiier. Waat has kazzt hix
Irem éuing so is that ous price is lower thea
the competition by $1.00 or $2.09/83L. Alss the
es=zatition is not too willing to deliver pes
§? schedule. ¢

Fature: CUnless we fail to SUEPly thelr needs, I believe JCA -can
) Seintain thes as éustomers. ¥ish ssesent blend and
Slending fzeilizies, JOA will run into trousle when
© the ©olc wersher will hit., JOC will nesd to have 2
Reated blending tank to at least 160°F ozherwise the
Fresent blend will nct flow. Better slan for this now.
When Plazc’s fuel oil prices sta=: =5 nove, 1 selieve
§2 price can be increesed to $95,02145/23L which would
he §11.00/2:L a+ 10 API. The relasionghips pound/23L
should be peinted ocut to Money, otherwise ha will think
\ the psice increrse excessive.

Note: ssducz i3 eli the cutter s:octs, pheaclic tars and tyrene
SiT3, wa can get blended ia 2T-21. A1l zlanning ane
scheduling is dane by § & D (Nen and 1) groductisa is nez
invelvesl.

é

030231
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Dixie Oil Processors, Inc,

SEPTEMBER, 1979

COMPANY . AMOUNT SOLD
SOUTHERN PACIFIC $ 22,453.56
GULF CHEMICAL $ 7,678.26
GULF CHEMICAL (TOPS) $ -0-
DURA-WOOD- -$ 14,955.12
COLFAX - -$ 4,851.92
. TORQUE PETROLEUM ———=$ 59,711.94
PEN ROYe===- . $ 366.08
’ SUNCO——- -=$ 1350.00
TORQUE PETROLEUM (truck repairs & gas)-$_5359.08
KOCH INTERANTIONAL -—==$ 17,013.86
BERNUTH-~LEMBCKE- - - .$ 1,185.00
SOUTHERN PACIFIC( waste water & truck-$_1,407.44
TOTAL-- - - $ 136,332.26
MONSANTO---—=====mmemmam— e = e $
OXIRANE-- - e $
0015220
BOX 856 e FRIENDSWOOD, TEXAS 77546- e Telephone 713 331-6196

KG COH003976

P-0054
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Dixie Oil Processors, Inc. -

BOX 858
FRIENDSWOOD, TEXAS 77548
Telephone 713 331-68196

&5 INVOICE
g Southern Pacific NO CREDIT ALLOWED ON GOOOS
P.0. Bax 3979 . RETURNED WITHOUT OUR oN
g San Francisco, Calif. 94119
L -
SMIP TO AND DESTINA TION *
Southemn Pacific 4900 Liberty Road
Houston Wood Preserving Houston, Texas :
“Y38u=DA8838E Feb. 23, 1979 RS Vv
D&‘;&T_IQ}FQID FROM te L]
HOW S ISPPED AND ROUTE Tlﬂuklt lo
QUANTITY DESCRIP TION UNIT PRICE I TOTAL
WEIGHT DATE SHIP. ORDER
58470 2-21-79 1476
55580 2-21-79 1477
57840 2-21-79 1479
56500 2-21-79 1480
61900 2~21-79 1481
53620 2=21-79 1482
343910 X. .02715 = 9337.15 -
AMOUNT DUE......... ..$9337.15 .
Rsmval.otmsteSAPmterfmnWoodPReservingWarks in Houston Texas
to Gulf Coast Waste Disposa. Authority Sewage Treatmert Plant.
Invoice # 01813.......82012.62
TOTAL AMOUNT DUE THIS INVOICE ....S$11 349.77
P-0058

KG COH004015
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T, : - 0812/071-02 (HO) @Qn

) November 16, 1978 R.LT

Mr. D. K. Rose
Purchgsing Department

SUBJECT: Creosote Extender Requirements, Wood Preserving
* . ¥Works, Houston, TX.

: Pursuant to discussions between Mr. W. Money of Purchasing

. . Department and Messrs. R. Kilpatrick and R. Thayer of M. of V.
and Engr. Dept. concerning the subject creosote extender, attached
are twelve copies of "Creosote Extender Diluent Material Specifica-
tion Requirements.®

¥We recommend that these requirements be included as part of
any future purchase agreement for creosote extender of unknown
composition.

H. B. BERKSHIRE

Attachments,, ¢, L. H. B. BERKSHIRE

RLT/>a . Per JBY. i
W NOV 16 1978 ] SF 508205
| |
T I I S TR B - i SN e L

- KG COH004078 - erEEE SR m R R Abra:?ari?ggl(.)vs.upm
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1.

/L,a?‘a.}—

CREOSOTE EXTENDER DILUENT MATERIAL SPECIFICATION

Plier shall furnichand deliver creosote extander diluent

material (to be used as creosote extender in wood preserving process)
and shall dispose of excess treating process wastewater in accordance

with th

e following conditions,

2. Diluent material (a) shall be compatible with the treatment

process

s process equipment, and high flash solvent currently used in

the vapor drying process, and shall be compatible and miscible with
AWPA Grade 1 Creosote; (b) shall be uniform throughout, shall not s

contain

foreign matter, nor more than 1.00% sulphur, nor more than

0.50% basic sludge and water; (c¢) shall not be significantly more

corrosive to process equipment than creosote, as determined by Reil-
road; and (d) shall not change chemical characteristics as delivered
when subjected to a temperature of 190°F and a pressure of 150 psig

for the

treatment period. T

3. Desired treatment results are required, in a cost effective
manner, as determined by Railroad. Emission into the environment of
vinyl chloride monomer or of any other substance in objectionable ’
quantities, determined by appropriate government authority, is not -

acceptable,

4, Should the chemical characteristics of Supplier?s diluent
material change, Supplier shell secure Railroad's written approval

5 oo ._.'

before delivery of any of the different material,

5. Supplier shall submit to Railroad a report of laborabory ana- |
lysis as follows: - )

B

KG COH004079

(a) Showing the concentration (in mg/1) in the diluent
xﬁtzrial of each substance included in the following
st

Arsenic Lead Silver

Barium Manganese Zinc

Boron Mercury Phenols

Cadmium Nickel Sulphides .
Copper Selenium Cyanide or cyano-_..

gen compounds

~

Analytical procedures used shall be specified in such
report and shall be approved by Railroad prior to any
commitment by Railroad.

4 e
Abratgr’:?e(t)gl(.)\}s.%PRR SF 508206 f



-

Showing quantity of gaseous vinyl chloride emitted
. from a representative sample of diluent material;
e e test procedure shall be specified by Railroad, .

6. Supplier ‘shall furnish Railroad any information concerning
diluent material deemed necessary by Railroad.

7. Should the material furnished by Supplier or its use be in-
compatible with the desired treatment results or be detrimental to
the treatment process or equipment or be hazardous to the health
or safety of personnel, as determined by Railroad, or result in non-
compliance with any environmental, health, pollution, or other
applicable law or with any government directive or with any condition
of this agreement; the Railroad may, at Railroad's discretion,
immediately terminate this agreement, with written notice to -Supplier;
without incurring any penalty or further obligation to Supplier not- ...
withstanding any other condition of this agreement.

8. Supplier shall remove from Wood Preserving Works (WPW) propert;
excess treating process wastewater generated there and shall rt -
and dispose of such wastewater in compliance with applicable local, !
State and Federal regulations, Each delivery vehicle shall remove an '
ggt::r'ggin{ity of wastewater as that of diluent material delivered by~

v Cle.

L1

1

}

RLT:pm

e

" UP0000150 e T
-2 - Abraham, et al. vs. UPRR SF 508207 ;
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American
Wood-Preservers'

Association

President Executive Vice President
Mike Dilbeck John F. Hall

Timber Products inspection, Inc. P.O. Box 5690

P.O. Box 919 . . Granbury, Texas 76049
1641 Sigman Road 817-326-6300

Conyers, Georgia 30012 Fax: 817-326-6306
Telephone: 770-922-8000 e-mail: awpa@itexas.net
Fax: 770-922-1290 i website: www.awpa.com

e-mail: Faith51@aol.com

June 19, 2001

Richard P. Kinnan, Esq.

Engstrom, Lipscomb & Lack

10100 Santa Monica Boulevard, 16" Fioor
Los Angeles, California 90067-4107

Dear Mr. Kinnan:
In response to your letter of May 17, 2001:
The American Wood-Preservers’ Association does not have any videotapes of any sort.
The earliest P-Standards in our files are from the last loose-leaf edition of AWPA's Book of

Standards in 1982. Subsequent editions were bound and are in our files. Available P-Standards
meeting your requirements (1950 to 1985) are:

P1-78 P1-78 (Revised)
P2-68 P2-85
P3-67
P4-70
P5-81 P5-83 P5-85
P7-72 P7-85 -
P8-77
P9-77 P9-84
P11-70
P12-68 P12-85
P13-65 P13-85
We can provide photocopies of these AWPA Standards for $40.00. Send your request and check in
that amount to AWPA, P.O. Box 5690, Granbury, Texas 76049. l E—- ?’3’ Fum
Sincerely, '

John F.Hall “To.il® - . .

KG COH004082
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AMERICAN WOOD-PRESERVERS' ASSOCIATION

STANDARD FOR COAL TAR CREOSOTE FOR LAND AND FRESH WATER USE

1.

The creosote shall be a distillate derived

entirely from tar produced by the carbonization of
bituminous coal.
The new creosote and the creosote in use in

2.

treating operations shall conform to the following
detailed requirements:

Waner percent by Vol-

percent by Wt....
Speciﬁc Gnvity at 38°C
comgc th water at
2.81 Whole Creosote. ..

New Creosote

Creosote in Use

Not
Less
Than

Not
ore
Than

Not
Less
Than

STANDARD
P1-78
New Creosote  Creosote in Use
Not Not Not Not
Lesas More  Less More
Than Than Than Than
2.4 Distillation: The distil-
late, pereent by wt.ona
water-free basis, shall be
withm the tollomng lim-
Un t0 210°C ccmamere e X | B — 2.0
Up ta 235°C —ommmee —memm 120 oomee 120
Up to 270°C — 10.0 35.0
Up to 315°C cmmoeme= | .0 65.0
nlf.?fe Up to 355°C —ccmmeu- . 77.0
Than 3. Tests to establish conformancc with the
s.0 . foregoing requirements shall be made in accordance
1.6 with the standard methods of the American Wood-
Preservers’ Association. (See Standard Al).
Proceedings: 1917, 1921, 1923, 1924, 1933, 1935, 1936.
— 1947, 1950, 1951, 1952, 1953, 1954, 1965,
. 1978.
— 2.0 WH
— 3.0 | ;
/ O' 0 5\1, o \“
4@ .0 LJ~ o 7 }
coo T o
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bituminous coal.

AMERICAN WOOD-PRESERVERS' ASSOCIATION
STANDARD

P1-78 (Revised)
STANDARD FOR COAL TAR CREOSOTE FOR LAND AND FRESH WATER USE

1. The creosote shall be a distillate derived
entirely from tar produced by the carbonization of

2. ‘The new creosote and the creosote in use in
treating operations shall conform to the following

detailed requirements:

Creosote in Use

New Creosote
Not Not
Less More
Than
2.1 Water, percent by Vol
ume 1.5
2.2 f:fzttet Insoéugc “i’:: Xy- -
ene, 0 e — .
2.3 Spedﬁgetgmy:ty at 38°C °
compared with water at
15.5°C
2.31 Whole Creosote . 1.050 -
2.32 Praction 235—
315°C 1.027 e
2.33 Fraction 313-
355°C ccmomeeam—e— 1095

Not
Less
‘Than

1.050
1.027
1.095

More
Thaa

3.0
LS

New Creosote Creosote in Use

Not Not Not Not

Less '!igho;e Less More

s Than n_ Than Than

2.4 Distillation: The distil- N

late, percent by wt. on a N
water-fres basis, shall be
within the following lim-

its:
Up to 210°C .

——— 2.0 e 2.0
Up to 235°C et e 12,0 e 12.0
Up to 270°C cmmeeeeee 10.0  35.0 10.0 33.0
Up to 315°C e 40.0 65.0 40.0 65.0
Up t0 355°C —oomeem 60.0 77.0 60.0 77.

3. Tests to establish conformance with the
foregoing requirements shall be made in accordance
with the standard methods of the American Wood-
Preservers’ Association. (See Standard A1l).

Proceedings: 1917, 1921, 1923, 1924, 1933, 1935, 1936,
1947, 1950, 1951, 1952, 1953, 1954, 1965,
1978.
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VIR STANDARD
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R ST P2-68 1)
\ . . ‘8- l\;(
o 3 STANDARD FOR|CREOSOTE-COAL-TAR SOLUTIONS

1. ‘The material shall be a pure coal tar product, derived entirely from tar produced by the car-
bonization of bituminous coal. It may be either a coal tar distillate or a solution of coal tar in coal tar dis-
tillate. :

2.  ‘The material shall conform to the following detailed requirements:

GRADE. .o cceccccmcmecccamem e nn A B
New Material Material In Use New Material Material In Use
Not Not Not Not Not Not Not Not
Less More Less More Less More Less More
Than Than Than Than Than Than Than Than
2.1 Composition: Coal tar distillate percent by vol-
UME. o evnceccecccccocmmmmm——nem——ee— - ———— 80 80 70 70
2.2 Water: percent by volume. o oo 8.0 3.0 3.0 3.0
2.8 Material Insoluble in Benzol: percent by weight 2.0 3.0 3.0 4.0
2.4 Coke Residue: percent by weight. . _cvccaa--. 5.0 6.0 7.0 8.0
2.6 Spec!.ﬁls' gc gmvity at 38°C Compared with water
at 15.
2.51 Whole material___.. P 1.06 1.11 1.06 1.11 1.07 1.12 1.07 1.12
2.62 Fraction 235/316°C. 1.0256 1.025 1.025 1.025
2,63 Fraction 815/356°C. 1.085 . 1.086 1.085 1.085
2.6 Distillation: the distillate percent by weighton a
;‘ntet; free basis shall be within the following
mits:
2.61 Up to 210°C 5 5 5 5]
2.62 Up to 235°C 26 25 25 25
2.63 Up to 3156°C 36 36 84 84
2.64 Up to 865°C . 60 60 56 56
GRADE...ccrcccccccucnccnrcmmamcc e C D
New Material Material In Use New Material Material In Use
Not Not Not Not Not Not Not Not
Less More Less More Less More Less More
Than Than Than Than Than Than Than Than
2.1 Composition: Coal tar distillate percent by vol-
ume_p_o.e:-----_------_--_-.---.p ............. 60 60 60 50
2.2 Water: percent by volume 3.0 3.0 3.0 8.0
2.3 Material Insoluble in Benzol: percent by weight 8.6 4.5 4.0 5.0
2.4 Coke Residue: percent by weight_ . . .c.co.o 8.0 10.0 11.0 12.0
2.6 Specifiec Gravity at 38°C Compared with water
at 15.6°C
2.51 Wholematerial ___ o eoemaaoaae .0 1.18 1.08 1.13 1.09 1.14 1.09 1.14
2,52 Fraction 286/315°C._... 1.025 1.025 1.025
2.53 Fraection 315/355°C 1.085 1.085 1.085
2.6 Distillation: the distillate percent by weight on a
I‘:‘“mts free basis shall be within the following
mitss
2.61 Up to 210°C_ 5 5 5 5
2.62 Up to 236°C. 25 25 25 25
2.63 Up to 315°C. 32 32 30 30
2.64 Upto 855°C e cmeimeae 52 62 48 48

3.0 Tests to establish conformity with the foregoing requirements shall be made in accordance with
the standard methods of the American Wood-Preservers’ Association. (see Standard Al)

Proceedings: 1917, 1918, 1921, 1923, 1933, 1935, 1936, 1941, 1942, 1947, 1953, 1954, 1957, 1958, 1968
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2.1

2.2
2.3
2.4
2.8

2.6

2.1

2.2
2.3
2.4
2.5

2.6

the standard methods of the American Wood-Preservers’ Association. (see Standard Al)

AMERICAN WOOD-PRESERVERS' ASSOCIATION
STANDARD

(This Standard is under the jurisdiction of AWPA Committee P-2)

P2-85

STANDARD FOR CREOSOTE AND CREOSOTE SOLUTIONS

1. The material shall be & pure coal tar product, derived

2. The material shall conform to the fol

Composition: Coal tar distillate percent by vol-
ume... ..o eecesvnaancuan PO .-

Water: percent by volume,
Material Insoluble in Xylene: percent by weight __
Coke Residue; percent by weight._ .. .._... PO,

Speciic Gravity at 88°C Compared with water
at 16.5°C

2.51 Wholematerlal_..___...__..._ . ..._.
2.52 Fraction 285/316°C. .. .. ... ... .....
2.58 Fraction 315/365°C.. ... ..o

Distillation: the distiliate percent by weight on a
water {res basis shall be within the following

ta:

GRADE .. . .. ...... . . ... ...

Composition: Coal tar distiliats peresnt by vol-
UMB. . e cmccccccccctcnecccrcarramamrnoennn

‘Water: percent by volume. ... .__.......
Material Insoluble in Xylene: percent by weight __
Coke Residue: percent by weight. . ......__._

Specific Gravity at 38°C Compared with water
at 16.5°C

2.51 Wholematerial... .........___...._..
2.52 Fraction 285/816°¢ __.. .. ... ... ...
2.58 Fraction 315/355°C ... ...............

Distillation: the distiliate percent by weighton s
'1’::: free basis shall be within the following

. ta 2
2.62 U: to 286°C. ... ... . ........
2.68 Upto 818°C. ... ... ... ....
2.84 Upto 388°C. ... .. ...,

rely from tar produced by the car-
bonization of bituminous coal. It may be either a coal tar distillate or 2 solution of coal tar in coal tar dis-
tillate.

ng detailed requirements:

A
Now Material Material In Use New Material Material In Use
Not Not Not Not Not Not Not Not
Loss More Less More Less More Less More
Than Than Than Thaa Than Thaa Than Than
80 80 k) 70
3.0 3.0 3.0
3.0
2.0 3.0 3.0
4.0
5.0 8.0 7.0
8.0
1.06 1.1t 1.06 .11 1.07 112 1.07
1.028 1.025 1.025 1.028 1.12
1.085 1.085 1.085 1.085
5 5 3 3
25 25 25 25
36 36 S 3¢
80 60 56 36
c
New Material Material In Use New Material Material In Use
Not Not Not Not Not Not Not Not
Less More Less More Lass More Less More
Than Thss Than Than Than Than Than Than
0 60 50 30
3.0 3.0 3.0 3.0
3.5 4.5 4.0 5.0
9.0 10.0 11.0 12.0
1.08 1.13 1,08 1.13 1.09 1.14 1.09 1.14
1.028 1.026 1.025 1.025
1,085 1.085 1.086 1.085
] b ] $
26 . 26 28 25
32 32 30 30
52 52 48 48

3.0 Tests to establish conformity with the foregoing requirements shall be made in accordance with

Proceedings: 1917, 1918, 1921, 1923, 1933, 1935, 1936 1941, 1942, 1947, 1953, 1954, 1957, 1958, 1968, 1985.
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AMERICAN WOOD-PRESERVERS' ASSOCIATION
STANDARD

P3-67
STANDARD FOR CREOSOTE-PETROLEUM OIL SOLUTION

Creosote-petroleum oil solution shall consist solely
of specified proportions of coal tar creosote which
meets A.W.P.A. Standard P1 and of petroleum oil
which meets A.W.P.A. Standard P4. No creosote-

petroleum oil solution shall contain less than 50 per-

KG COH004090

cent by volume of such creosote or more than 50
percent by volume of such petroleum oil.*

* Owing to the lack of suitable methods of analysis, it is
not possible to determine the relative amounts of either
component once these materials have been blended. The
purchaser may, therefore, wish to consider obtaining the
materials separately and having them blended under his
supervision.
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AMERICAN WOOD-PRESERVERS’ ASSOCIATION
STANDARD

P4-70

STANDARD FOR PETROLEUM OIL

Petroleum oil for blending with creosote (Stand-
ard P1) shall conform to the following require-
ments:

1.  Specific gravity.*—Specific gravity at
60° F./60° F. not less than 0.96F (not greater than
15.9°, APL) AS.TM. Standard D 287.

2. Water and Sediment.—Water and sedi-
ment (B.S. & W.) not more than 1 percent. A.S.T.M.
Standard D 96.

3.  Flash Point.—Flash point not less than
175 deg., F., as determined by the Pensky—Martens
closed tester. A.S.T.M. Standard D 93.

% To convert the specific gravity of Group 0 petroleum
oils at 60° F./60° E. to specific gravity at 38° C./15.5° C.
subtract 0.0140. For Group 1 oils subtract 0.0162. Group 0
oils are those whose specific gravities at 60° F./60° F. are
not less than 0.9665. Group 1 oils are those whose specific
gravities at 60° F./60° F. are not less than 0.8504 and not
over 0.9664,

+ Petroleum oil of lower specific gravity may be used
provided experience or test shows that it may be blended
with creosote without the formation of excessive sludge.

FOR BLENDING WITH CREOSOTE

4.  Viscosity.—The viscosity shall be expressed
as Kinematic vis. ¢St at 210° F. by ASTM D 445.
It shall not be less than 4.2; nor more than 10.2.
Oils of higher viscosity may be used, provided the
penetration requirements are met. The purchaser may
specify the viscosity best suited to his requirements,
allowing the supplier a tolerance of plus or minus
10 percent of the value specified (Equivalent vis. SUS
at 210° F. shalil be 40 min. to 60 max. by ASTM D
88).

5. Each of the foregoing determinations shall
be made in accordance with the A.S.T.M. method
currently in effect. The A.S.T.M. Standards referred
to herein may be obtained from the American So-
ciety for Testing Materials, 1916 Race Street, Phila-
delphia 3, Pa.

Proceedings: 1939, 1941, 1942, 1943, 1947, 1948, 1955,

1956, 1967, 1970.
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AMERICAN WOOD-PRESERVERS’ ASSOCIATION
STANDARD

P5-81
STANDARDS FOR WATER-BORNE PRESERVATIVES

Note: Standard P5-81 consists of three pages dated as follows:
Pgs. 1-2, 1981; Pg. 3, 1977.

1. ACID COPPER CHROMATE (ACC)*

1.1 Acid copper chromate shall have the fol-
lowing composition:

Copper, as CuO
Hexavalent chromium, as CrOs
subject to the following tolerances:

1.2 'The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min.®
Copper, as CuO 28.0%
Hexavalent chromium, as CrOs oo ccmmomeaee 63.3%

1.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Bivalent copper—e.g., copper sulfate
Hexavalent chromium—e.g., sodium or potassium dichro-

mate, chromium trioxide ) .

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

1.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association.® (See Standard A2.)

31.8%
68.2%

2. AMMONIACAL COPPER ARSENATE
(ACA)*
2.1 Ammoniacal copper arsenate shall have the
following composition:

Copper, as CuO 49.8%
Arsenic, as 50.2%
subject to the tolerances listed in paragraph 2.2.
The above shall be dissolved in a solution of
ammonia (NHj) in water. The weight of ammonia
contained in a treating solution shall be a minimum

* A list of trade names for water-borne preservatives is
shown in Standard M. i

® The composition of treating solutions in use may devi-
ate outside the limits specified in paragraphs 1.2, 2.2, 3.2,
42, 5.2, 6.2 and 7.2 provided: a. The preservative reten-
tion in treated material is determined by assay and the
retention so determined conforms to the requirements speci-
fied in the Table of para. 3.1 in Standard C1. b. Immediate
action is taken to adjust the composition of the treating
solution.

¢ Acetic acid may be used if desired to adjust pH of treat-
ing solution to conform to paragraph 1.4.

of 1.5 times the weight of copper expressed on the
oxide basis. To aid in solution, not over 1.7 percent
of glacial acetic acid may be added.

2.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min*
Copper, as CuO o 471.7%
Arsenic, as AsyOs 47.6%

2.3 The treating solution shall contain bivalent
copper and pentavalent arsenic derived from com-
pounds in excess of 95 percent purity on an anhy-
drous basis.

The commercial preservative shall be labeled as
to its totz] content of active ingredients listed in the
first paragraph.

2.4 ‘Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

2.5 The valency state of the arsenic component
of ACA treating solutions shall be determined in
accordance with Section 13 of AWPA Standard A2,
to ensure that the arsenic is in the pentavalent form.

CHROMATED COPPER ARSENATE
3. TYPE As

3.1 Chromated copper arsenate, Type A, shall
have the following composition:

Hexavalent chromium, as CrOs 65.5%
Copper, as CuO 18.1%
Arsenic, as As:Os 16.4%

subject to the following tolerances:

3.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min., % Max., %*
Hexavalent chromium, as CrOs = 59.4 69.3
Copper, as CuO 16.0 209
Arsenic, as As:Os 14.7 19.7

3.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., potassium or sodium dichro-
mate, chromium trioxide

Bivalent copper—e.g., copper sulfate, basic copper carbonate,
cupric oxide or hydroxide

Pentavalent atsenic—e.g., afsenic pentoxide, arsenic acid. so-
dium arsenate or pyroarsenate



2 P5—Water-Borne Preservatives

1981

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

3.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association, (See Standard A2.)

4. TYPE Be

4.1 Chromated copper arsenate, Type B, shall
have the following composition:

Hexavalent chromium, as CrOs 35.3%
Copper, as CuO 19.6%
Arsenic, as AsiOs 45.1%

subject to the following tolerances:

4.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min., % Max., %°
Hexavalent chromium, as CtOs o _.__ 33.0 38.0
Copper, as CuO 18.0 220
Arsenic, as As:Os 42.0 48.0

4.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., potassium or sodium dichro-
mate, chromium trioxide

Bivaleat copper—e.g., copper sulfate, basic copper carbonate,
cupric oxide or hydroxide .

Pentavalent arsenic—e.g., arsenic pentoxide, arsenic acid, so-
dium arsenate or pyroarsenate

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

4.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with

the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

5. TYPE C

5.1 The active ingredients in chromated copper
arsenate shall have the following composition:

Hexavalent chromium, as CrQOs 47.5%
Coppet, as CuO 18.5%
Arsenic, as As:Oq 34.0%

5.2 'The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min., % Max., %"
Hexavalent chromium, as CrOy oo 44.5 50.5
Copper, as CuO 17.0 21.0
Arsenic, as AssOs _ 30.0 38.0

5.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
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compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., potassium or sodium dichro-
mate, chromium trioxide
Bivalent copper—e.g., copper sulfate, basic copper carbonate,
cupric oxide or hydroxide
Pentavalent arsenic—e.g., arsenic pentoxide, arsenic acid, so-
dium arsenate or pyroarsenate
The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

5.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Preserv-
ers’ Association. (See Standard A2.)

6. CHROMATED ZINC CHLORIDE
(CZC)*

6.1 Chromated zinc chloride shall have the fol-
lowing composition:
Hexavalent chromium, as CtO, 20%
Zinc, as ZnO 80%

subject to the following tolerances:

6.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min., %"
Hexavalent chromium, as CrQO, 19

* Zinc, as ZnO 76

6.3 Samples of chromated zinc chloride treating
solution taken from a working tank or treating cyl-
inder may show changes in composition as a result
of treating operations. Such changes shall not serve
to cause rejection of the preservative if they do not
raise the ratio of zinc oxide to chromium trioxide to
more than 7 to 1, and if it can be shown that the
original fresh preservative was of the specified com-
position.

6.4 The solid, paste, liquid concentrate ot treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., sodium dichromate, chromium

trioxide
Zinc—e.g., zinc chloride

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

* A list of trade names for water-borne preservatives is
shown in Standard M9. N

* The composition of treating solutions in use may devi-
ate outside the limits specified in paragraphs 1.2, 2.2, 3.2,
4.2, 5.2, 6.2 and 7.2 provided: a. The preservative reten-
tion in treated material is determined by assay and the
retention so determined conforms to the requirements speci-
fied in the Table of para. 3.1 in Standard C1. b. Immediate

action is taken to adjust the composition of the treating
solution.
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" tion in treated material is determined
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"6.5 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

7. FLUOR CHROME ARSENATE
PHENOL (FCAP)*

7.1 The active ingredients in fluor chrome arse-
nate phenol preservative shall have the following com-
position:

Fluoride, as F _____ - 22%
Hexavalent chromium, as CrO. 37%
Arsenic, as AssOx 25%
Dinitrophenot” 16%

7.2 The analytical composition of the active in-
gredients in the solid preservative or treating solution
shall be between the following limits:

Min., % Max., %°
Fluoride, as F 20 24
Hexavalent chromium, as CrOs «cceceea 33 41
Arsenic, as AszOs -~ 22 28
Dinitrophenol - 14 18

7.3 The solid preservative or treating solution
shall be made up of water soluble compounds selected
from the following groups each in excess of 95 per-
cent purity on an anhydrous basis:

* A list of trade names for water-borne preservatives is
shown in Standard M9. )

® An cciual amount of sodium pentachlorophenate may be
used in place of dinitrophenol provided the pH of the treat-
ing solution is in excess of 7.0.

*The composition of treating solutions in use may devi-
ate outside the limits specified in paragraphs 1.2, 2.2, 3.2
4.2, 5.2, 6.2 and 7.2 provided: a. The preservative reten-
y assay and the
retention so determined conforms to the requirements speci-
fied in the Table of para. 3.1 in Standard C1. b. Immediate
action is taken to adjust the composition of the treating
solution.

Fluorides—e.g., sodium or potassium fuoride

Hexavalent chromium—e.g., sodium or potassium chromate
or dichromate

Pentavalent arsenic—e.g., sodium arsenate

Dinitrophenol—dinitrophenol

Sodium or potassium hydroxide may be used to
adjust the pH, and a solution of the preservative
shall be essentially free of insoluble matter. The com-
mercial preservative shall be labaled as to its total
content of active ingredients listed in the first para-
graph.

7.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Preserv-
ers’ Association. (See Standard A2.)

8. pH OF TREATING SOLUTIONS

8.1 The pH of water-bome preservative solu-
tions shall be within the following limits:

Preservative pH Limits
ACA s Not applicable
ACC 2.0-3.9
CCA-TYPE A oo 1.6-3.2
CCA-Type B - 1.6~3.0
CCA-Type C - - - 1.6-3.0

07/ o 2.8-4.0

FCAP _._ [ 5.5-7.8

8.2 These pH values are preferably measured at
an oxide concentration in the treating solution of
15-22 g./1. and at a temperature of 20-30°C. If a
treating solution has a pH outside the stated limits,
and it can be shown that it can be made conforming
by adjustment of concentration to within the recom-
mended limits, the solution shall be considered con-
forming to the standard.

Proceedings: 1942, 1943, 1944, 1949, 1950, 1951, 1952,
1953, 1954, 1955, 1956, 1957, 1958, 1960.
1964, 1965, 1966, 1967, 1969, 1971, 1972,
1974, 1975.






AMERICAN WOOD-PRESERVERS’ ASSOCIATION
STANDARD

P5-83
STANDARDS FOR WATERBORNE PRESERVATIVES

Note: Standard PS-83 consists of four pages dated as follows:
Pgs. 14, 1983.

Scope

These standards cover waterborne preservative.

formulations expressed on the oxide basis and pre-

scribe maximum and minimum values of acceptability

in either solid, paste, or solution formulations for use
in the preservative treatment of wood.

1. ACID COPPER CHROMATE (ACC)*
11 Acid copper chromate shall have the fol-
lowing composition:

Copper, as CuO
Hexavaleat chromium, as CtOy

subject to the following tolerances:

1.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

31.8%
68.2%

Min*
Copper, as CuO 28.0%
Hexavalent chromium, as CfOs oo 63.3%

1.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Bivalent copper—e. sulfate
Hmvdmtpchmmimlz.,esodi:m ot potassium dichro-

mate, chromium trioxide

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
fiest paragraph.

14 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Associatione (See Standard A2.) -

s A list of trade names for water-borne preservatives is
shown in Standard M9, .

*The composition of treating solutions in use may devi-
ate outside the limits specified in parsgraphs 1.2, 2.2, 3.2,
42, 5.2, 6.2 and 7.2 provided: a. The reservative reten-
tion in trested materisl is determined gy assay and the
retention so determined conforms to the requirements spec:-
fied in the Table of pars. 3.1 in Standard C1. b. Immediate
action is taken to adjust the composition of- the treating
solution.

* Acetic acid may be used if desired to adjust pH of treat-
ing solution to conform to paragraph 1.4
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2. AMMONIACAL COPPER ARSENATE
(ACA)*

2.1 Ammoniacal copper arsenate shall have the

following composition:

y AS
vt s Ao 02%
subject to the tolerances listed in paragraph 2.2.

The above shall be di in a solution of
ammonia (NHg) in water, The weight of ammonia
contained in a treating solution shall be a minimum
of 1.5 times the weight of copper expressed on the
oxide basis To aid in solution, not over 1.7 percent
of glacial acetic acid may be added.

2.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following lumts‘
Copper, s CuO o

a3%
Arsenic, as AsdOs 47.6%

2.3 The treating solution shall contain bivalent
copper and pentavalent arsenic derived from com-
pounds in excess of 95 percent purity on an anhy-
drous basis.

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

2.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

2.5 The valency state of the arsenic component
of ACA treating solutions shall be determined in
accordance with Section 13 of AWPA Standard A2,
to ensure that the arsenic is in the pentavalent.form.

3. AMMONIACAL COPPER ZINC ARSE-
NATE (ACZA)>.

3.1 Ammoniacal Copper Zinc Arsenate shall
have the following composition:

Copper as CuO oo e 50.0%
Zinc as ZnO - e eeemcmmm—————e e m 25.0%
Arsenic 2s ASsOs - oo cceeim ceceecccecmcea - 250%

Subject to the tolerances listed in Paragraph 3.2.
The above  be dissolved in a solution of am-
monia (NH,) in water. The weight of ammonia
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contained in a treating solution and obtained from
ammonium hydroxide, shall be at least 1.38 times
the weight of copper oxide. To aid in solution, it is
also necessary that the treating solution contain am-
monium bicarbonate (NH,HCO;) at least equal to
0.92 times the weight of copper oxide.

3.2 'The ‘on of the preservative present

in a treating solution may vary within the following
1 :

Max. %" Min. 9%°
Copper as CuO _ .- 45.0 55.0
Zincas ZnO . oo 22.5 27.5
Arsenic as As:Os o ccmvmnaooo- 22.5 27.5

33 The treating solution shall contain bivalent
copper, bivalent zinc and pentavalent arsenic derived
from compounds 1n excess of 95 percent purity on an
anhydrous basis.

The commercial preservative shall be labeled as
to its total content of active ingredients listed in
Paragraph 3.1.

3.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association.

3.5 The valency state of the arsenic component of
ACZA treating solutions shall be determined’in ac-
cordance with Section 13 of AWPA Standard A2, to
ensure that the arsenic is in the pentavalent form.

CHROMATED COPPER ARSENATE
4, TYPE As

41 Chromated copper arsenate, Type A, shall
have the following composition:

Hexavalent chromium, 88 CtOs - o ccuee 65.35%
Copper, as CuO 18.1%
Arsenic, 88 ASOs comeccace mmeooomeee- 16.4%

subject to the following tolerances:

42 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min., % Max., %°*
Hexavalent chromium, 25 CrOs cccacaea 59.4 69.3
Copper, as CuO 16.0 20.9
Arsenic, as AsOs 14.7 19.7

* A list of trade names for waterborne preservatives is
shown in Standard M9.

® The composition of treating solutions n use may deviate
outside the limits specified in paragraphs 1.2, 2.2, 3.2, 4.2,
5.2, 62 and 7 provided: a. The preservative retention in
treated material is determined by assay and the retention so
determined conforms to the requirements specified mn the
Table of para. 3.1 in Standard Cl. b. Immediate action is
taken to adjust the composition of the treating solution.
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4,3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., potassium or sodium dichro-

'mg?te't i};romiin; Uioc’gd;cx sulfate, basic co carbonate
i ‘oihe o Bydrorile o o oo Copper PR

Pentavalent arsenic—e.g., arsenic pentoxide,
dium arsenate or pyrosarsenite

arsenic acid. so-

The commercial preservative shall be labeled as.
to its total content of active ingredients listed in the
first paragraph.

4.4 ‘Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association, (See Standard A2.)

5. TYPE B»

5.1 Chromated copper arsenate, Type B, shall
have the following composition:

Hexavalent chromium, as CrOs 35.3%
Copper, as CuO 19.6%
Arsenic, as AssOs - 45.1%

subject to the following tolerances:

5.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min.,, % Max., %"°
Hexavalent chromium, 8 CrOg woceee- 33.0 38.0
Copper, as CuO 18.0 22.0
Arsenic, as 420 48.0

5.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
1n excess of 95 percent purity on an anhydrous basis:

Hexavalent chromium-e.g., potassium or sodium dichro-
mate, chromium trioxide
Bivalent copper—e.g.,
cupric oxide or hydroxide
Pentavalent arsenic—e.g., arsenic pentoxide, arsenic acid, so-
dium arsenate or pyroarsenate

sulfate, basic copper carbonate,

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

5.4 ‘Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

6. TYPE C=

6.1 The active ingredients in chromated copper
arsenate shall have the following composition:

Hexavalent chromium, as CrO, 47.5%
Copper, as CuO 18.5%
Arsenic, as AsiOs 34.0%
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.2 The an composition of the solid,
puste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min.,, % Max,, %"
Hexavaleat chromium, as CrOs —eeea = 44.5 50.5
Copper, as CuO 10 21.0
Arsenic, as AsOs 30.0 38.0

6.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., potassium or sodium dichro-

mate, chromium trioxide
Bivalent copper—e.g.,

cupric oxide or hydroxide
Pentavaleat arsenic—e.g., arsenic pentoxide, arsenic acid, so-

dium arsenate or pyroarscaate

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

6.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Preserv-
ers’ Association. (See Standard A2.)

sulfate, basic copper carbonate,

7. CHROMATED ZINC CHLORIDE
(CZC):

7.1 Chromated zinc chloride shall have the fol-
lowing composition:
Hexavalent chromium, as CrO,
Zing, as ZnO
subject to the following tolerances:

7.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the " may vary within the following Iimits:

Min,, %"

Hexavalent chromium, as CrO, 19

Zinc, as Za0O 76
7.3 Samples of chromated zinc chloride treating
solution taken from a working tank or treating cyl-
inder may show changes in composition as a result
of treating operations. Such changes shall not serve
to cause rejection of the preservative if they do not
raisé the ratio of zinc to chromium trioxide to
more than 7 to 1, and if it can be shown that the

20%
80%

* A list of trade nemes for water-borne preservatives is
shown in Standard M9, .
* The composition of treating solutions in use may devi-
ate outside the limits specified in paragraphs 1.2, 2.2, 3.2,
4.2, 5.2, 6.2 and 7.2 provided: a. The preservative reten-
tion in treated material is determined assay and the
retention so determined conforms to the requirements speci-
in the Table of para. 3.1 in Standard Cl. b. Immediate
m is taken to adjust the composition of the treating
.tion.
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original fresh preservative was of the specified com-
position.

7.4 'The solid, paste, liquid concentrate or treat
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., sodium dichromate, chromium

trioxide
Zinc—e.g., zinc chloride

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

7.5 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

8. FLUOR CHROME ARSENATE
PHENOL (FCAP):

8.1 The active ingredients in fluor chrome arse-
nate phenol preservative shall have the following com-
position:

Fluoride, as F e 22%
Hexavalent chromium, as CrOs —cce oo e 37%
Arsenic, as As:Os — 25%
Dinitrophenol® --- . —— 16%

8  The analytical composition of the active in-
gredients in the solid preservative or treating solution
shall be between the following limits:

Min., % Max., %"
Fluoride, as F 20 24
Hexavalent chromium, as CtOs coceeo . 33 41
Arsenic, as AssOs ... _______ 22 28
Dinitrophenol 14 18

8.3 The solid preservative or treating solution
shall be made up of water soluble compounds selected
from the following groups each in excess of 95 per-
cent purity on an anhydrous basis:

Fluorides—e.g., sodium or potassium fluoride

Hexavalent chromium—e.g., sodium or potassium chromate
or dichromate

Pentavalent arsenic—e.g., sodium arsenate

Dinitrophenol-—dinitrophenol

¢ An equal amount of sodium pentachlorophenate may be
used in place of dinitrophenol provided the pH of the treat-
ing solution is in excess of 7.0.
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Sodium or potassium hydroxide may be used to
adjust the pH, and a solution of the preservative
shall be essentially free of insoluble matter. The com-
mercial preservative shall be labaled as to its total
content of active ingredients listed in the first para-
graph.

8.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Preserv-
ers’ Association. (See Standard A2.)

9. PENTACHLOROPHENOL-AMMO-
NIACAL/SOLVENT SYSTEM (PAS)

9.1 Pentachlorophenol-Ammoniacal /Solvent Sys-
tems shall have a composition subject to the following
tolerances:

Min. 9% Max. %
Pentachlorophenol (Standard P8) __.___ 1.0 10.0
Ammonia (NHa) . ___.._ 1.0 5.0
Alcohols (Aliphatic, C,-Cs) _ . ______ 0.5 13.0

The above ingredients shall be dissolved in water
by adding a pentachlorophenol-alcoholic solution to
a solution of ammonia (INH;) in water.

Other inert ingredients such as coupling agents
and stabilizers may be added in amounts not ex-
ceeding 0.25 times the weight of pentachlorophenol
in the treating solution.

" Note—Alcohols may be straight or branch chained
aliphatic alcohols of one to six carbon length.

9.2 Requirements of the treating solution.

9.2.1 ‘The treating solution shall show no signs of
penta precipitation when subjected to the test method
of the Appendix shown below.

9.2.2 The treating solution shall not be greater
than 10 percent more corrosive on 1020 carbon steel
when tested by NACE Standard TM-02-70 (AWPA

Standard M14) than is exhibited by conventional-

5 percent pentachlorophenol in AWPA Standard P9
Solvent Type A.

9.3 Requitements of wood treated with the
Pentachlorophenol-Ammoniacal /Solvent Systems.

9.3.1 Treated wood shall not show a leached

" threshold limit in excess of 0.25 pcf when tested by
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AWPA Standard M10 using Gloeophyllum trabeum
(ATCC No. 11539) as the test fungus.

9.3.2 “Blooming,” as defined in paragraph 3.2.2
of AWPA Standard P9 Type C, shall not occur on the
surface of treated wood.

APPENDIX to
Paragraph 9.2.1

High Temperature Test Method for Precipitation

Add 100 ml of treating solution to a 250 ml Erlen-
meyer flask. Add four 6d finishing nails (mild steel)
to the solution. With a hot plate heat the solution to
140 degrees F. and maintain this temperature for
6 hours. If the solution remains stable (no pre-
cipitation) retest the formulation of the treating
solution under pressure at 100 ps.i.g. and 140 de-
grees F. in a lab pressure vessel for a period of
16 hours. In this test the solution shall have samples
of wood, mild steel, and copper screening in the
solution. The s le of copper screening is a cata-
lyst and is approximately 3 inches in diameter with
144 inch mesh No precipitation shall occur.

10. pH OF TREATING SOLUTIONS
10.1 The pH of waterborne preservative solu-
tions shall be within the following limits:

Preservative bH Limiis
ACA s e Not applicable
ACC - 20-39
ACZA oo emeeeaem e Not applicable
CCA-Type A commmmeceeee mmmeeee 1.6-3.2
CCAType B coeeeee s 1.6-3.0
CCA-Type C 1.6-3.0

! ov./ oS 2.8-4.0

FCAP -~ 5.5~78

10.2 ‘These pH values are preferably measured at
an oxide concentration in the treating solution of
15-22 g./1. and at a temperature of 20-30°C. If a
treating solution has a pH outside the stated limits,
and it can be shown that it can be made conforming
by adjustment of concentration to within the recom-
mended lim  the solution shall be considered con-
forming to the standard.
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AMERICAN WOOD-PRESERVERS' ASSOCIATION
STANDARD

(This Standard is under the jurisdiction of AWPA Committee P-4)

P5-85
STANDARDS FOR WATERBORNE PRESERVATIVES

Note: Standard P5-85 consists of four pages dated “as follows:
Pgs. 1-3, 1985; pg. 4, 1983
Scope
These standards cover waterborne preservative
formulations expressed on the oxide basis and pre-
scribe maximum and minimum values of acceptability

in e solid, paste, or solution formulations for use
in the preservative treatment of wood.

1. ACID COPPER CHROMATE (ACC)
1.1 Acid copper chromate shall have the fol-
lowing composition:

Coppet, as CuQ 31.8%
Hexavalent chromium, as CrO, 68.2%

subject to the following tolerances.

1.2 The analytical composition of the solid,
paste, liquid concentrate or treating solu ‘on forms of
the preservative may vary within the following limits:

Min.*
Copper, as CuO : 28.0%
Hextvalent chromium, as CrO: 63.3%

1.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Bivalent copper—e.g., copper sulfate

Hexavalent chromium—e.g., sodium or potassium dichro-
mate, chromium trioxide

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

1.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

* The composition of treating solutions in use may devi-
ate outside the limits specified in paragraphs 1.2, 2.2, 3.2,
42, 5.2, 6.2 and 7.2 provided: a. The preservative reten-

in treated material is determined assay and the
retention so determined conforms to the requ speci-
fied in the Table of pars. 3.1 in Standard C1. b. Immediate
action is taken to adjust the composition of the treating
solution.

* Acetic acid may be used if desired to adjust pH of treat-
ing solution to conform to paragraph 1.4.

" KG COH004103

2. AMMONIACAL COPPER ARSENATE
(ACA)

2.1 Ammoniacal copper arsenate shall have the
following composition:
Copper, 49.
Arsenic, :ss ﬁ:c%. 583773
subject to the tolerances listed in paragraph 2.2.

The above shall be dissolved in a solut  of
ammonia (NH,) in water, The weight of ammonia
contained in a treating solution shall be a minimum
of 1.5 times the weight of copper expressed on the
oxtde ° To aid in solution, not over 1.7 percent
of glacial acetic acid may be added.

2.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Mia.
Copper, as CuO 47
Arsenic, 88 AseOs oo - 47

2.3 The treating solution shall contain bivalent
coppet and pentavalent arsenic derived from com-
pounds in excess of 95 percent purity on an anhy-
drous

The commercial preservative shall be labeled as
to its total content of active ing listed in the
first paragraph. :

2.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

2.5 The valency state of the arsenic component
of ACA treating solutions shall be determined in
accordance with Section 13 of AWPA Standard A2,
to ensure that the arsenic is in the pentavalent form.

3. AMMONIACAL COPPER ZINC ARSE-
NATE (ACZA) .

3.1 Ammoniacal Copper Zinc Arsenate shall
have the following composition:

Copperas CuO _ ... e e___ 50.0%
Zincas ZnO ___ ___________._.____ ... 25.0%
Arsenicas As2Os _ _ .. ..o .... 5.0%

Subject to the tolerances listed in Paragraph 3.2.
The above shall be dissolved in a solution of am-
monia (NH,;) in water. The weight of ammonia
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6.2 The analytical composition of the solid,

paste, concentrate or treating solution forms of
the preservative may vary within the following limits:
Min, % Max, %"
Hexavalent chromium, as CrOy o ... 445 50.5
Copper, as CuO ca o ____ - 170 0
Arsenic, as AseOs oo oo ___.___ 30.0 . 0

6.3 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis:
Hexavalent chromium—e.g., potassium or sodium dichro-

mate, chromium trioxide
Bivalent copper——e.g., copper sulfate, basic copper carbonate,
cupric oxide or hydroxide
Pentavalent arsenic—e.g arsenic pentoxide, arsenic acid, so-
dium arsenate or pyroarsenate
The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

6.4 Tests to establish conformity with the fore-

going requirements shall be made in accordance with

the standard methods of the American Wood-Preserv-
ers’ Association. (See Standard A2.)

7. CHROMATED ZINC CHLORIDE
(CZO)
7.1 Chromated zinc chloride shall have the fol-
lowing composition:

Hexavalent chromium, as CrO,
Zinc, as ZnO .

subject to the following tolerances:

7.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits-

Min., %"*

Hexavalent chromium as CrO, 19

Zinc, as ZnO — 76
7.3 Samples of chromated zinc chloride treating
solution taken from a working tank or treating cyl-
inder may show changes in composition as a result
of treating operations. Such changes shall not serve
to cause rejection of the preservative if they do not
raise the ratio of zinc oxide to chromium trioxide to
more than 7 to 1, and if it can be shown that the

The composition of treating solutions in use may devi-
ate outside the limits specified in paragraphs 1.2, 2.2, 3.2,
5.2, 6.2 and 7.2 provided: a. The preservative reten-
tion in treated material is determined by assay and the
retention so determined conforms to the requirements speci-
fied in the Table of para. 3.1 in Standard C1. b. Immediate
wtion is teken to adjust the composition of the treating
.olution.

KG COH004104

original fresh preservative was of the specified com-
position.

7.4 The solid, paste, liquid concentrate or treat-
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 95 percent purity on an anhydrous basis-
Hexavalent chromium—e.g., sodium dichromate, chromium

trioxide
Zinc—e.g., zinc chloride

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

7.5 Tests to establish conformi with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association. (See Standard A2.)

8. FLUOR CHROME ARSENATE
PHENOL (FCAP)

8.1 The active ingredients in fluor chrome arse-
nate phenol preservative shall have the following com:-
position:

Fluoride, as F e e e 22%
Hexavalent chromium, as CrOs - . ___.__ 379
Arsenic, as AssOs oo 259

Dinitrophenol*®

8.2 The analytical composition of the active in-
gredients in the solid preservative or treating solution
shall be between the following limits:

Min., 9% Max., %"
Fluoride, as ¥ occoea.  _________ 20 24
Hexavalent chromium, as CrOs . ______ 33 41
Arsenic, as AsgOs o oooooomeao__ 22 28
Dinitrophenol ool 14 18

8.3 The solid preservative or treating solution
shall be made up of water soluble compounds selected
from the following groups each in excess of 95 per-
cent purity on an anhydrous basis:

Fluorides—e.g., sodium or potassium fluoride

Hexavalent chromium—e.g., sodium or potassium chromate
or dichromate

Pentavalent arsenic

Dinitrophe

.8, sodium arsenate
nitrophenol

< An equal amount of sodium pentachlorophenate may be
used in place of dinitrophenol provided the pH of the treat-
ing solution is 1n excess of 7.0.
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contained in a treating solution and obtained from
ammonium hydroxide, shall be at least 1.38 times
the weight of copper oxide. To aid in solution, it is
also necessary that the treating solution contain am-
monium bicarbonate (NH,HCO,) at least equal to
0.92 times the weight of copper oxide.

3.2 The composition of the preservative present
in a treating solution may vary within the following
limits:

Min. %" Max. %°
Copper as CuO _______________. 45.0 55.0
Zincas ZnOQ __ .. __.___.____ 22.5 27.5
Arsenic as As:Os . __..______._ 22.5 27.5

3.3 'The treating solution shall contain bivalent
copper, bivalent zinc and pentavalent arsenic derived
from compounds in excess of 95 percent purity on an
anhydrous basis.

The commercial preservative shall be labeled as
to its total content of active ingredients listed in
Paragraph 3 1.

3.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Association.

3.5 The valency state of the arsenic component of
ACZA treating solutions shall be determined in ac-
cordance with Section 13 of AWPA Standard A2, to
ensure that the arsenic is in the pentavalent form.

CHROMATED COPPER ARSENATE
4. TYPE A

4.1 Chromated copper arsenate, Type A, shall
have the following composition:

Hezxavalent chromium, 2s CtOy = . .. __ 65.3%
Copper, as CuO 18.1%
Arsenic, a8 As/Os 16.4%

subject to the following tolerances:

4.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits

Min.,, % Max., %*
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