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FINAL WORK PLAN
DECHLORINATION TREATABILITY STUDY
VERTAC SITE
JACKSONVILLE, ARKANSAS

1.0 INTRODUCTION AND PROJECT DESCRIPTION

Canonie Environmental Services Corp. (Canonie) prepared this final work plan on
behaif of Hercules, Incorporated (Hercules) for the execution of a treatability study of
the SoilTech Anaerobic Thermal Processor (ATP) technology and Base Catalyzed
Decomposition (BCD) technology on contaminated material from the Vertac Site. The
site is located in northwestern Jacksonville, Pulaski County, Arkansas. The site is
approximately 15 miles northeast of Little Rock. The location of the site is shown on
Figure 1. The site history and description provided below is solely based on
information obtained from the Vertac Site Remedial Investigation and Focused
Feasibility Study for Operable Unit I, Final March 1991, prepared by Roy F. Weston,

inc. (Weston).

1.1 _Site Histor

The first facilities on the site were constructed by the U.S. Government in the 1930s
and 1940s. These facilities were part of a munitions complex that extended beyond
the present site boundaries. Little is known about government operations that
occurred on land that is now part of the site. In 1948, the Reasor-Hill Company
(Reasor-Hill) purchased the property and converted the operations to manufacture
insecticides such as DDT, aldrin, dieldrin, and toxaphene. During the 1950s, Reasor-
Hill manufactured herbicides such as 2,4-dichlorophenoxyacetic acid (2,4-D), 2,4,5-
trichlorophenoxyacetic acid (2,4,5-T), and 2,4,5-trichlorophenoxypropionic acid
(2,4,5-TP), which is also called Silvex. Drums of organic material were stacked in an
open field immediately southwest of the production area, and untreated process water

was discharged from the western end of the plant to Rocky Branch Creek.
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Hercules Powder Company purchased the Reasor-Hiil property and plant in 1961 and
continued to manufacture and formulate herbicides. The drums that were in the open
area southwest of the central process area were buried in what is now referred to as
the Reasor-Hill Landfill. From 1964 to 1968, Hercules produced all of the herbicide
Agent Orange, a 2,4,5-T/2,4-D mixture, that the U.S. Government demanded it

produce. Hercules discontinued operations at the site in 1971.

From 1971 to 1976, Hercules leased the plant site to Transvaal, Inc. (Transvaal), a
predecessor company of Vertac. Transvaal resumed production of 2,4-D and
intermittently produced 2,4,5-T. Organic materials from these manufacturing
processes were stored and then buried on-site in what is now referred to as the North
Landfill. Transvaal purchased the property and plant from Herculesin 1976. In 1978,
Transvaal underwent a Chapter Xl| bankruptcy reorganization, and ownership of the
site was transferred from Transvaal to the new company, Vertac Chemical
Corporation (Vertac), which is the present owner. Vertac operated the plant until
1986. On January 31, 1987, Vertac abandoned the site. The U.S. Environmental
Protection Agency (EPA) and Hercules took over management of the site. This
management has inciuded the maintenance and overpacking of nearly 29,000 drums
of organic material by EPA. Hercules has maintained treatment of ground water
collected in french drains, which were constructed downgradient of the landfills, and

surface water runoff collected in ditches that drain to sumps.

Currently, there are no manufacturing operations at the site. At the time operations
were shut down, Vertac "mothballed” the plant. Mothballing involved flushing
process lines and draining many of the process vessels. Continuing activities at the
site include operation of the water treatment plant by Hercules. The water treatment
plant treats surface water runoff and ground water by phase separation followed by
adsorption through granular activated carbon. A series of drainage ditches and
sumps, which surround the central process area, collect surface runoff and pumps it

to the water treatment plant. A french drain system that runs along the western and
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creek. Land in the northern parts of the site has also not been used for manufacture

and is generally upslope from the central process area.

1.2.2 Operation Areas

The central process area is separated into 11 sub-areas according to where operations

took place while the plant was active (Figure 2). The sub-areas and their former uses

included:

o Maintenance Area - Used for equipment repairs and storage of
equipment, parts, and some process raw-materials.

. Formulations Area - Used for the storage of raw and finished product
(large warehouse and some process vessels).

o Former Chlorination Plant Area - Used in the manufacturing of 2,4-D.

. Existing Chlorination Plant Area - Built in the early 1980s and replaced
the former chiorination plant.

. Esterification Plant - Used to add alcohois to increase the solubility of the
herbicide in water.

] Dalapon (1,1,1-trichloroproprionic acid) Production Area - Used in the
manufacturing of Dalapon.

o Recycle Liquor Storage Area - Currently used to store drums generated

by ongoing site activities.
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southern sides of the burial and process area is designed to intercept ground water
downgradient of the landfills and transport the ground water to the water treatment

plant. The treated effluent is discharged to a publicly owned treatment works.

1 ite D

1.2.1 Pr

Land comprising the site consists of two parcels (Parcel 1 and Parcel 2) that were
acquired at different times (Figure 2). Parcei 1, which contains the central process
area, is approximately 93 acres and has been in nearly continuous industrial use since
before the government subdivided the property of the former munitions complex.
Parcel 2, which is approximately 100 additional acres to the north, was purchased by
Vertac in 1978. In 1979, the 2,4,5-T waste storage shed was built under an
environmental compliance order. The storage shed was built adjacent to the Regina
Paint Building, which today is believed to contain the empty Vertac 2,4,5-T waste
drums. Parcel 2 does not contain production facilities and is currently used by the
EPA for drum storage in newly constructed warehouse buildings. An incinerator being
constructed under contract to ADPC&E is located in the northwestern portion of
Parcel 2. The central process area is wholly enclosed within a chain-link fence that
surrounds most of Parcels 1 and 2. Access to the central process is restricted to two

security-monitored gates.

Topographically, the land has moderate relief, sloping from about 310 feet above
mean sea level (MSL) in the north to approximately 260 feet near the southwestern
corner. The central process area is located on a flat-topped, south plunging
topographic nose bounded by Rocky Branch Creek on the west and Marshall Road on
the east. Land on the west side of Rocky Branch Creek has not been used for

manufacture or disposal and is generally isolated from the central process area by the
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° Recovery Plant - Used in the treatment of process wastes. 2,4-D wastes

were recovered and drums containing 2,4-D wastes were washed.

o 2,4,5-T Production Area - Used in the manufacturing of 2,4,5-T.

o Wastewater Treatment Plant - Formerly used to treat process
wastewater, and currently used to treat ground water and surface water

from the central process area.

. Acid Plant - Chlorophenols were reacted with acetic and

monochloroacetic acid to form phenoxyacetic acid herbicides.

1.3 D iption of Site Material i Tr ility Testin

Site material subject to treatability testing includes surface soil from the Vertac Site
central process area and spent carbon generated from the site water treatment plant

used to treat surface water runoff and ground water.

For this treatability study, surface soil was collected from a location within the former
chlorination plant site and a location next to the boiler house. The sampling locations
are shown on Figure 2. The spent carbon was collected from a bulk storage container

and several 55-gallon drums stored at the site.

1.4 Treatability Study Work Plan Format

The subsequent sections of this treatability study work plan pertain to the use of
SoilTech’s bench-scale thermal desorption unit and Wright State University’s (WSU'’s)

Canoniernvircnmental

008059




6
bench-scale BCD Reactor in determining the applicability of full-scale treatment to

treat the impacted material. The format has been prepared in accordance with the

"Guide for Conducting Treatability Studies Under CERCLA," EPA/540/R-92/013A,
May 1992.

Canoniernvironmental

008060




2.0 TECHNOLOGY DESCRIPTION

Description of th ilTech ATP Unj

The ATP technology was originally conceived as a means to perform primary refining
of tar sands and oil shales to crude oil in the early 1970s. UMATAC Industrial
Processes (UMATAC) developed and tested the technology over a period of more than
15 years with funding from the Alberta Oil Sands Technology Research Authority
(AOSTRA). In 1988, Canonie entered into an exclusive license agreement to utilize
the technology for waste treatment in the United States. Together, Canonie and
UMATAC formed SoilTech and are equal partners in its ownership. The technology,
now known as the SoilTech ATP technoiogy, is described below.

2.1.1 ATP Technoiogy Overview

The central element of the ATP technology is the ATP processor. The processor
resembles a rotary kiln from its exterior. However, inside the processor are three
physically distinct zones and four zones of distinctly different physical processes. The

four zones are as follows:

Preheat zone;
Reaction zone;

Combustion zone;

Pwnp =

Cooling zone.

Figure 3 is a schematic cross section of the ATP processor which depicts each of the

four zones.

Low-temperature volatiles such as water and light organics are distilled in the preheat

zone at temperatures up to about 600°F. Oils and other heavy volatiles are distilled
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in the retort zone at temperatures typically in the range of 900°F to 1,150°F under
anaerobic (oxygen-depleted) conditions. The anaerobic condition in the retort zone
is maintained by sand seals located between the preheat zone and the retort zone, and
between the retort zone and the combustion zone. Water, oil, and noncondensable
gases issue from this section. The vaporized water and organic products are removed
from the processor, and then condensed and separated in the vapor train equipment.
Noncondensable gases are recycled back to the ATP burners to reclaim the

noncondensable gases’ energy value in the combustion process.

In the retort zone, some thermal cracking and coking of organic materials usually
occur, creating lighter organic gases and a coke {char) deposit on the mineral solids.
The coke will burn in the combustion zone at 1,300°F to 1,400°F and will provide
part of the process’s heat requirements. Part of the hot sand in the combustion zone
continuously recycles back to the reaction zone to provide the primary heat source for
the roughly 600°F feed entering from the preheat zone. The remaining sand leaving
the combustion zone is cooled for discharge, heating the incoming solids or sludge in
the preheat zone by thermal conduction through the annular wall. A simplified flow

diagram of the entire process is illustrated on Figure 4.

2.1.2 Hazardous Waste Treatment

When treating hazardous wastes and sludges, the SoilTech ATP unit concentrates the
hazardous components in the oil and/or water products. Hydrocarbons in general and
significantly high-boiling-point organics (such as polynuclear aromatics) and heavy,
halogenated hydrocarbons [such as polychiorinated biphenyis (PCBs)] are removed
from the solids in the preheat and retort zones. Consequently, the coked solids can
be burned in the combustion zone without creating air emissions problems. The
resulting cleaned solids can be delisted and backfilled or otherwise disposed of as

nonhazardous waste.
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Thermal D rpti

Test work and commercial Superfund remediation work conducted on PCB-
contaminated sands and sludges demonstrated that solids are efficiently cleaned to
very low residual levels. The PCBs removed from wastes are recovered in the
condensed oil product, without being converted to more hazardous materials such as
dioxins and dibenzofurans. In a commercial project, the oil concentrate can then be
shipped off-site for disposal or incineration, which was the procedure used at the
Waukegan Harbor Superfund Site. This thermal treatment gives significant
advantages in process reliability and overall economics compared to wholesaie

incineration of oily sludges and soils.

1.4 Dehal nation (Dechiorination

In some cases, halo-organic compounds such as PCBs can be totally destroyed on-site
by integrating dechlorination with the ATP system. The SoilTech ATP unit provides
the heat, retention time, and mixing characteristics required to make dechlorination
reactions work. The commercial cleanup performed at Wide Beach indicated that over
85 percent of the PCBs entering the unit were destroyed by dechlorination in their first
pass. The remaining 15 percent of the PCBs were thermally desorbed from the soil,
condensed, and mixed with dechlorination chemicals, and then recycled to the feed
end of the unit. This "recycle to extinction™ technique resulted in total on-site
destruction of PCBs at the Wide Beach Site. A flowsheet showing the SoilTech ATP
process operating in a conceptual dechlorination mode with BCD treatment is

presented on Figure 5.
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10
2.2 SoilTech Treatability Testin bilitie

2.2.1 Introduction

The SoilTech ATP bench-scale test protocol has been developed to evaluate the

treatability of contaminated soils using the commercial-scale SoilTech ATP technology.

Over 2,000 bench-scale tests have been conducted on a wide variety of contaminated
material. As such, strict procedures and protocols as specified in the final Quality
Assurance Project Plan (QAPP) have been developed and are rigorously applied. This
section summarizes the test equipment, general operating conditions, and testing
sequence. Variations in this weill-established testing procedure are easily

implemented, as needed.

2.2.2 Bench-Scale Test Unit

The bench-scale ATP test unit, or batch retort, shown on Figure 6 is the principal
hardware used to simulate operating conditions of the ATP at full scale. A process

diagram of the bench-scale ATP test unit is shown on Figure 7.

The bench-scale test unit applies discrete temperature conditions as they would exist
in the full-scale processor. As a first step, a ramp run will be conducted for each
source sample. For aramp test, the treatment temperature will be gradually "ramped”
to give approximate boiling range data for the moisture and organic fractions of the
test sample. This process roughly brackets the conditions at which complete
contaminant volatilization and pyroiysis occur, and also targets the probabie best true
conditions at which the full-scale ATP unit would operate. For safety reasons, the
"ramp runs” are also necessary when conducting tests on waste samples with high
moisture or volatile matter. By conducting ramp runs, laboratory technicians can

better anticipate the requirements and high-temperature phase of test runs. The ramp
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tests are concluded when the ATP bed temperature reaches 1,200°F and there is no

additional formation of liquid condensate.

After the ramp runs, muitiple fixed-temperature or "retort” batch runs are conducted.
These runs better simulate the rapid temperature rise and impact of mixing that the
solids/sludges would undergo in the ATP’s retort (reaction) zone at full scale. The
resulting water and oil condensates aiso closely resemble the vapor train products of

the commercial ATP unit.

Solids passing through the retort zone typicaily gain a coating of coke. Thus the term
"coked" product applies to the solids from the ramp and retort runs. Analysis of the
solids following the retort batch runs will verify the absence of contamination before
combustion in the combustion zone of the full-scaie ATP Unit. This step is important
because it demonstrates that distillation (or desorption) is the prime driving force of
waste decontamination. Thus, the technology does not rely on combustion of

hazardous organics to meet cleanup targets.

The coked solids are then oxidized in the batch test processor to simulate the total
combustion of the coked, decontaminated solids. The combusted solids are
equivalent to the final treated solids in the condition in which they exit the full-scale
ATP unit. The combusted solids will be analyzed for metals, semivolatiles, and
herbicides leachability with the Toxicity Characteristic Leaching Procedure (TCLP).
Historically, combusted solids have always passed TCLP criteria for organic

compounds and only rarely failed for metal leachability. This step thus indicates

whether or not treated solids can be backfilled or landfilled without stabilization.
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Descripti f BCD Pr

The BCD technology was developed by the EPA’s Risk Reduction Engineering
Laboratory (RREL) in Cincinnati, Ohio, as a method for base-catalyzed decomposition
of halogenated and non-halogenated organic contaminant compounds contained in a
contaminated medium. The process was developed to provide a superior alternative
to the APEG chemical treatment process. During the 1980s the APEG dechlorination
process was developed to treat oils contaminated with PCBs. After evaluating the
results of APEG field tests on PCB-contaminated soil, laboratory studies were initiated
to investigate alternatives to the APEG process. The objectives applied in developing

an alternative process included:
1. Treatment procedures should be amendable to continuous processing.

2. The process should be capable of treating soil agglomerates larger than

0.5 inch diameter.

3. Less expensive sodium hydroxide should be used rather than the

potassium hydroxide used previously.

4. Polyethylene glycol should be eliminated from the process.
5. The treatment time period should be reduced.
6. Other non-halogenated organic components of the waste should be

removed, if possible from the matrix during processing.

7. The reagent utilized should more effectively treat compounds with high

degrees of halogenation.
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8. The reagents used should be non-hazardous, and the waste stream
resulting from the process should be sufficiently clean to permit disposal
as non-hazardous materials.

Laboratory tests conducted by the EPA showed that most of the above treatment
objectives could be satisfied by catalytic transfer hydrogenation, in which an organic
reagent serves as a hydrogen donor in the presence of a base in the treatment

mixture. This process has been designated BCD.
2.3.1 BCD Technoi verview

The catalytic transfer hydrogenation reaction, which the BCD process is based on,
involves the transfer of hydrogen for the removal of halogens from a target
contaminant compound. The catalytic transfer hydrogenation reaction can be

represented by the simplified equation:

Catalyst
Acceptor + Donor-H -------> Donor + Acceptor-H

Laboratory experiments conducted by EPA’s RREL confirmed that a chemical reaction
involving hydrogen transfer couid remove halogens from a variety of compounds.
Based on these results, further tests were conducted to identify optimum conditions
for dehalogenation which included investigating three variables: temperature, base-
catalyst and hydrogen donor concentrations. Tests demonstrated the importance of
the base in catalyzing dechlorination hydrogenation and the acceleration of the

reaction based on higher hydrogen donor quantities.
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4 BCD Tr ility Testin iliti
2.4.1 Introduction

The BCD process has been extensively tested at the bench scale, by Dr. Thomas O.
Tiernan, using WSU’s Laboratory located in Dayton, Ohio. At the WSU Laboratory,
the BCD process has been employed to treat high levels of PCBs in liquid formulations
and in PCB-saturated wood and paper matrices from transformers. In these instances,
2 g of sodium hydroxide were added to the reaction vessel for each gram of PCB.
Hydrogen needed for the dechiorination was provided by low cost #5 or #6 fuel oil.
The proprietary catalyst was added to the reactor in an amount equivalent to 1
percent by weight of the waste, and the mixture was heated to 340°C. For liquid
mixtures, the concentration of Aroclor 1260 in the treated residual products was
reduced to non-detectable levels within a period of two hours. PCB-contaminated
wood and paper wastes were typically heated for six hours to reduce the

cohcentration of Aroclor 1260 to a non-detectable level.

As part of a study to determine the effects of other variables on the efficiency of the
BCD process, a series of laboratory experiments were conducted to treat a 2,4-
D/2,4,5-T herbicide formulation which contained 33.4 mg/g of 2,3,7,8-TCDD. The
ratio of the quantity of a high boiling oil added along with other reagents to the liquid
herbicide was 1:1, 2:1, and 3:1 in three separate treatments. In the first reaction
test, 10 mi of the high-boiling oil, 10 m! of the liquid herbicide, 8 g of sodium
hydroxide and 2 g of catalyst were mixed and tested. In the second and third
reactions, 20 mi and 30 mi, respectively, of the high boiling oil were added to the
treatment vessel along with the other reagents in the same amounts as for the first
reaction. Each of these mixtures was heated for three hours at 320 to 360°C, after
which the residue remaining in the reactor and the distillate collected during the
reaction were analyzed. Each of the three reactions reduced the concentration of

2,3,7,8-TCDD in the residual treated mixtures to a non-detectable concentration, as
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shown in Table 1. The concentrations of 2,3,7,8-TCDD found in the volatile distillates
from each of these reactions are also shown in Table 1. Clearly, increasing the
quantity of high-boiling oil in the reaction mixture results in a decrease in the amount
of 2,3,7,8-TCDD which is found in the distillate.

‘Presumably, increasing the quantity of oil increases the quantity of the hydrogen
donor and accelerates the dechlorination reaction, thereby reducing the quantity of
TCDD in the distillate. In addition, the larger quantity of oil may retain the TCDD in
the heated reaction mixture better, so that other rate limiting reactions have a better

opportunity to dechlorinate the moiecule.

Previous treatment tests conducted in the WSU Laboratory with vermiculite which
contained 2,4,-D, 2,4,5-T, and Silvex demonstrated that a somewhat different version
of the BCD process effectively dechlorinates all of these herbicides. Combining 20
g of the contaminated vermiculite with 10 g of sodium bicarbonate and heating the
mixture for 6 hours at 340 to 350°C reduced the concentration of the herbicides by
98 to 99 percent. This treatment also reduced the concentration of 2,3,7,8-TCDD
in the vermiculite by 99.986 percent. A modification of the vermiculite treatment
procedure was subsequently used to treat pentachlorophenol (PCP)-contaminated soil.
In the latter test, a 50 g soil sampie was combined with 13 g of sodium bicarbonate
and 0.5 g of a catalyst. Initially the soil contained 94 ppm of PCP. After heating the
mixture for two hours at 320 to 340°C the PCP could not be detected in the treated
product at a detection limit of 3 ppm. The treatment of the contaminated soil using

the BCD process resulted in a reduction of the PCP concentration by greater than

96 percent.

During the BCD reaction in an open reactor, water and other volatile components
which are driven from the reaction mixture are collected, extracted, and then
dechlorinated in a separate treatment sequence. In order to simplify the design of the

process, experiments have recently been conducted using a high-pressure sealed
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reactor. This type of batch reactor completely contains the volatile components and
the entire treatment occurs in a single step. These experiments were conducted with
a one-liter, high-pressure Hastelloy C reactor. Vermiculite was mixed with liquid
herbicide to give a sample which contained 10.5 mg/g of 2,4-D, 33 mg/g of 2,4,5-T
and 8.0 mg/g of Silvex. A 15 g portion of the highly contaminated vermiculite was
combined with 300 g of sodium bicarbonate in the pressure reactor. The mixture was
treated for 9 hours at 340 to 350°C and reached a maximum pressure of 2,210 psi.
None of the three herbicides could be detected in the treated sample and the
concentrations of 2,4-D, 2,4,5-T and Silvex were reduced by >99.983 percent,
>99.995 percent, and >99.978 percent, respectively. Additional studies employing

the high-pressure reactor are currently underway.

The results of several different laboratory BCD experiments are summarized in
Table 2. It is evident that the BCD process can effectively treat a variety of complex

matrices and is effective for several classes of halogenated pollutants.

2.4.2 Bench-Scale Test R r

The BCD bench-scale treatment tests will be conducted in a heated glass vessel as
shown on Figure 8, fitted with a motor-driven stirrer and thermocouples to monitor
the temperature of the reaction mixture and the heating mantles. The reactor will also
be fitted with a recycling Dean & Stark receiver which will be used to remove water
from the reactor and return organic condensate to the treatment flask. A sample may
be treated in the reactor either by mixing the waste with the reagents and then
heating the mixture or by adding the sample waste to the reactor after the reagents
have been heated to the treatment temperature. When a liquid sample is added to the
hot reagents, the liquid sample is placed in a syringe, and a syringe pump is used to
inject the sample below the liquid level in the reactor. Solid samples are added to the

hot reagents through a condenser.
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Previous tests of the BCD process have employed treatment temperatures up to
340°C and reaction times up to 8 hours. Following completion of the treatment, the
reactor will be cooled and aliquots of the reaction mixture will be removed for
analysis. The final design of the equipment required for the test will be determined
during consultation with Dr. Charies Rogers of the EPA. It is anticipated that the

equipment to be used will be similar to that shown on Figure 8.

008071
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3.0 BENCH-SCALE DECHLORINATION TREATABILITY STUDY OBJECTIVES

The objective of the bench-scale treatability study is to provide the necessary
information to evaluate the ATP’s and BCD’s applicability for full-scale operation at

the Vertac Site. The specific objectives of this study are to:

1. Determine the effectiveness of both the SoilTech ATP process and the

BCD process on the materials subject to treatment;

2. Develop parameters for full-scale treatment operation and residuals
management;

3. Establish detailed cost estimates for full-scale treatment;

4, Define operational constraints and/or limitations with specific respect to
this site;

5. Identify whether piiot-scale studies are appropriate or advantageous and

determine the potential scope, outcome, and costs associated with such

studies.
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4.0 EXPERIMENTAL TESTING AND PROCEDURES

4.1 Experimental Testing and Procedures for ATP Proce

4.1.1 ATP Testing and Analyses

Source samples to be tested by Hazen will be received in 2.0-gailon containers from
Weston as stated in Section 6.0. Sample preparation procedures will be site-specific
and may involve dewatering, screening, crushing, and/or mixing based on the sampies
received. All samples will be mixed until homogeneous. The schedule of ATP test

runs that will be conducted for each sample is shown in Table 3.

After the source sample material has been prepared, subsamples of the material are
obtained and tested for feed analyses. The type of anaiyses that will be conducted
on each source sample and ATP test products are shown in Table 4. All analyses will
be conducted using the required EPA test methods and quality assurance/quality

control {QA/QC) laboratory procedures as specified in the final QAPP.

4.1.2 Summary of ATP Process Operating Parameters

Several factors may affect the performance of the bench-scale program, and can be
grouped into two categories: (1) sample characteristics, and (2) system operating
parameters. These factors are important because of their impact in full-scale

operation and are discussed below.
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4.1.2. r isti

Feed sample characteristics that may affect either the technical or economic efficiency
of the commercial processor in removing contaminants from the sample material

include the following:

1. Moisture Content - The commercial processor’s design basis is for
material with a nominal moisture content of 20 percent or less by
weight. Material with a moisture content greater than 20 percent may
require added residence time, and conversely, lower moisture contents
will require lower residence times. Thus, moisture content impacts the

unit processing costs.

2. Contaminant Concentration - The commercial processor is designed to
treat material with a nominal total hydrocarbon concentration of

10 percent. As with moisture content, lower or higher organic
concentrations may affect the residence times needed to achieve
specified decontamination levels. Total hydrocarbon concentrations of

less than 10 percent will decrease the required residence time.

3. Boiling Points of Contaminants - Contaminants with low boiling points
are more easily removed from the feed material than contaminants with
high boiling points.

4, High Clay or Silt Content - High fines content may foul internal system
components in the commercial plant which affects maintenance

schedules and processing cost, and excessive fines tend to reduce heat

transfer efficiency.

Canonielrvircnmental

008074



21

All types of feed material can be evaluated, with primary consideration given to the
above conditions during the bench-scale program. SoilTech and Canonie will use the
results of the bench-scale program and the effectiveness considerations discussed
above to determine whether the commercial SoilTech ATP unit is applicable for
treating surface soil and spent carbon at the Vertac Site, and to make judgments
about factors related to feed preparation, processing rates, product disposal post-

treatment, and remediation economics.

4.1.2.2 System Operating Parameters

The choice of operating parameters may also affect the efficiency of the commercial
processorin removing contaminants from site-specific material. The primary operating

parameters that affect the full-scale process efficiency inciude the following:

1. Contaminated soil flow rate - The full-scale flow rate of the contaminated
soil determines the solids’ residence time in the processor. An increased
flow rate will also increase the organic and particulate loading in the
processor exit gases, and therefore will affect efficiency of the flue gas

treatment system,

2. System operating temperatures - Higher-boiling-point contaminants will

require sufficient heat transfer to the soil for complete volatilization,

resuiting in longer residence times and lower throughput rates.

3. Reflux rates - Proper oil reflux to the vapor scrubber and fractionator are
required to maintain system equilibrium. Low hydrocarboncontentin the
waste feed will require adding oil to the feed for proper operation in the

vapor train.
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Muiltiple types of operating conditions will be evaluated based on the bench-scale test

resuits.

4.1.3 Bench- le ATP Testin n

The test apparatus is arranged so that the following variables can be monitored.

4.1.3.1 Temperature

The processor temperature can be adjusted to suit a particular test (up to 1,300°F).
Standard practice is to run an initial charge of a test sample through a "ramp" test,
raising the temperature in discrete steps from near ambient temperature until vapor
generation is essentially complete. Based on the end-point temperature of the ramp
test, additional sample charges for the retort test will be introduced at fixed
temperatures. For the retort tests, clean sand is heated in the processor to a
predetermined temperature, then a small sample charge is introduced through the pipe
cap, and the processor is rotated at a near-constant temperature until vapor
generation ceases. The retort provides an indication of residence time for the full-
scale system. The retort test also gives products that best resemble full-scale
products, because the materials passing through the SoilTech ATP unit aiso

experience sudden, drastic temperature increases and not gradual ramping.

For this treatability study, it is anticipated that retort runs will be conducted at two
different temperatures, 1,000°F and 1,100°F, for each source sample. The selection
of the above test temperatures are based on the characteristics of the contaminants
and experience in bench-scale and full-scale treatment. The final retort temperatures

selected will be determined after the ramp run.
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4.1.3.2 Charge Size

The processor can hold a maximum charge of approximately 3.6 kilograms (kg), which
can be made up of an initial sand charge (simulating the hot sand recycle) and the test
feed charge. The run temperature profile and test duration can be aitered by changing
the ratio of initial sand charge to feed charge. Normaily, a 1-kg initial sand charge is
used with feed sampie size of .5 to 1 kg. Depending on the test purpose, a 3.6-kg
feed sample, with no initial recycle charge, can be used. This process would provide

a large condensate sample at the expense of a long reaction time.
For this treatability study, a 2 kg charge size of each source sampie will be used for
the ramp tests. For the retort tests, an initial sand charge of 1 kg wiil be used with

a feed sample size of 1 kg. This simulates a 50-percent hot sand recycle.

4.1.3.3 Rotational Speed

The test reactor speed can be set from 4 to 16 revolutions per minute (rpm), providing

variable mixing energy that can be used to influence reaction rate.

For this treatability study, the test reactor speed will be set at 4 rpm which will

provide sufficient mixing energy based on assumed material characteristics.

4.1.3.4 Testing Sequence

A retort test sequence is as follows:

1. Weigh feed samples, sand charge, test sample retrieval bowl, hot vapor

tube and swivel, and condensate reservoir.

2. Heat the processor to test temperature.
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11.

12.

13.

14.
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Set rotation speed, etc. for test conditions.

Add initial 1 kg sand charge, start rotation at 4 rpm, and heat to test
temperature (1,000°F or 1,100°F) while the processor is rotating.

Purge processor with N, for 30 seconds. Ensure that the gas collector
bag has been evacuated and the gas meters are at zero.

Start recorder and data acquisition systems.

Stop processor rotation, add 1 kg feed sample, install, and tighten seal

cap.

Start processor rotating and record start time.

The test duration is anticipated to be approximately 10 minutes.

At the end of the test, record the gas meter readings.

Discharge the remainder of the gas to the laboratory unit hood through

the carbon filters.

Collect the coked test sampie from the ATP test unit in a clean stainless

steel bowi, and weigh.

Remove and weigh the condensed liquid collector vessel or trap.

Remove and weigh the hot vapor insert tube and swivel to determine
what oil or residues remained in the tube and swivel at the end of the

run.
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15. Prepare necessary samples from collected condensate, and test solids for

shipment to specified lab for analyses.

16. Once the tests are completed, compiete and check recordings in the log

book for each run, including product yields and mass balance closure.

17. Decontaminate lab and all test equipment thoroughly for preparation of
next test. This inciudes stainless steel bowis, condensate trap, gas

transfer assembly, and primary and secondary condensers.

4.1.4 BCD Testing

The organic-phase condensate to be tested by WSU will be received from Hazen as
specified in Section 6.0 and in the QAPP. The organic condensate will be
homogenized and then divided to give three test samples for conducting BCD tests as
specified in Table 3.

After the three test samples have been prepared, subsamples are obtained and
analyzed for chemicals of concern as specified in Table 4. During each BCD batch
test, intermediate treatment samples will be obtained in addition to samples collected
from the final reaction mixture. All analyses will be conducted using the required EPA

test methods and QA/QC laboratory procedures as specified in the QAPP.

4.1.5 BCD Process Operating Parameters and Testing
4.1.5.1 B Pr rating Parameter

The BCD process operating parameters which may affect the performance of the

bench-scale tests include treatment temperature, reaction time, and reagent addition.
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Previous BCD tests conducted required a treatment temperature of approximately
200°C to 400°C to effect reductive decomposition of the halogenated and non-

halogenated organic compounds.

The reaction time or residence period depends upon the concentration of halogenated
organic compounds in the organic-phase condensate to be treated. Higher
concentrations of halogenated organic compounds will require a longer treatment

period.

Reagents required for conducting the BCD tests include a base (sodium hydroxide),
a hydrogen donor compound, and additional reagents which will cause the formation
of a hydrogen atom from the organic hydrogen donor compound. The high boiling oil
which is contained in the organic-phase condensate to be tested will act as a
hydrogen donor compound in addition to its use as a carrier of the contaminants from
the ATP tests. Dr. Charies Rogers of the EPA will specify the final selection of
reagents and quantities used for the BCD tests.

The above process operating parameters are dependent on the characteristics of the
feed sample to be treated. This includes type of sample matrix and types of

contaminants and concentrations.

4.1.5.2 Bench-Scale BCD Testing

The bench-scale treatment tests will be conducted in a heated glass vessel fitted with
a motor-driven stirrer and thermocouples to monitor the temperature of the reaction
mixture and the heating mantles. The reactor will also be fitted with a recycliing
Dean & Stark receiver which will be used to remove water from the reactor and return
organic condensate to the treatment flask. A sample may be treated in the reactor
either by mixing the test sample with the reagents and then heating the mixture or by

adding the test sample to the reactor after the reagents have been heated to the
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treatment temperature. When a liquid test sample is added to the hot reagents, the
liquid sample is placed in a syringe, and a syringe pump is used to inject the sample

below the liquid level in the reactor.

The quantities of reagents and the test parameters will be selected after consultation
with Dr. Charies Rogers. Previous tests of the BCD process have employed treatment
temperatures up to 340°C and reaction times up to 8 hours. Following completion
of the treatment, the reactor will be cooled and aliquots of the reaction mixture will
be removed for analysis, in addition to intermediate treatment samples collected from

the reactor vessel.
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5.0 EQUIPMENT AND MATERIALS

.1 Bench- le ATP Equipment and Materiais

5.1.1 ATP Equipment

The waste is manually placed into the testing system, which consists of the following

equipment (see Figure 7):
1. Processor

The processor is a drum 14 inches in diameter and 5 inches long. The
drum rotates at speeds of 4 to 16 rpm and is electrically heated. A
three-inch-thick insulation layer covers all hot drum surfaces. A
four-inch-diameter, threaded-pipe nipple and cap are used for feed and

discharge access into the drum.

2. Hot Vapor Condensing System

Hot vapors produced in the reactor flow through a double-pipe header
primary and secondary water-cooled condenser tubes of stainless steel.
The condenser normally uses cold water circulation, but hot water can
also be used for cooling to minimize trapping oil in the condenser tube.

Condensed liquids drain by gravity to a condensate trap.

3. Gas Metering and Sampling System

Vapors exiting the condenser pass through a filter trap. Liquids may
drain back to the condensate collector and, if so, are trapped in the filter.

Gases passing the filter are discharged to a plastic gas collector bag

Canonielvironmeral

008082



29

through the wet gas meter. This meter measures the net quantity of
noncondensable gases evolved during the test and is equipped to record

gas flow at increments of 0.05 cubic feet.

The noncondensable gas stream is finally passed through an adsorbent
bed, such as activated carbon. This bed traps residual trace amounts of
heavy hydrocarbon to prevent their release. The cleaned gas is then
vented through a hood equipped with a high-efficiency particulate
(HEPA)/carbon filter.

Purge Gas System

A centrally located pipe, passing through the drive assembly, provides
a means of injecting purge gas into the reactor before or during a test
run. The inlet purge gas (nitrogen for distillation and air for combustion)
passes through the dry gas Meter No. 1, then through a rotating seal and
into the reactor feed pipe. The emergency rupture system on the purge
gas line vents upstream of the carbon filter to ensure that no

contaminants are discharged into the atmosphere.

Pollution Control System

The processor/combustor is enshrouded by a hood and vent system.
The vented air discharges into the laboratory hood, which is equipped
with a HEPA/carbon filter. Off-gases from the processor/combustor are
passed through a carbon column to remove any residual organic
contaminants before discharging the gas into the laboratory hood. In the
hood, the off-gas mingles with evacuated air and passes through the

HEPA/carbon filter before being discharged to the atmosphere. These
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muitiple levels of protection are expected to be totally protective against

public and personnel exposure.
.2 ATP Pr Raw Materials and Chemical

The standard bench tests use clean sand as the reactor charge, added with or before
the source feed sample. The ratio of sand to source sample can vary widely and is
used to determine target values for optimum internal recycie of coked sand in the ATP
unit. In the full-scale system, the coked sand recycles from the annular region of the
ATP unit back into the reaction zone. This recycle affects heat transfer and net
throughput rates most strongly, and to a lesser extent, may affect pyrolysis (thermal

cracking) behavior and aggiomeration of solid fines into larger particles.

Mineral oil will be added to each feed sample at approximately four percent by weight

10 serve two purposes:

1. The commercial processor requires a minimum amount of hydrocarbon

content in the feed material for the proper operation of the vapor train.

2. The mineral oil will act as a carrier for the thermally desorbed
contaminants. The resulting organic phase condensate (mineral oil) from

the ATP bench-scale tests will be used for the BCD bench-scale testing.

Material Safety Data Sheets (MSDSs) for the sand and mineral oil used in the test is

provided in Appendix B. In addition, information concerning the product properties
of the mineral oil is provided.
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.2 Bench- le B Equipment and Material

5.2.1 BCD Equipment

The primary equipment that will be used for BCD testing is the WSU bench-scale BCD

reactor shown on Figure 8. The primary components of the bench-scale reactor

include:
1. Reactor Vessel. The reactor vessel is a heated glass vessel fitted with
a motor-driven stirrer.
2. Temperature Thermocouples. The thermocouples are used to monitor
the temperature of the reaction mixture and the heating mantles.
3. Recycling Dean & Stark Receiver. The Dean & Stark receiver wiil be

used to remove any water from the reactor and return organic

condensate to the treatment flask.

4. Liquid Syringe Pump. The syringe pump is used to inject liquid test

samples below the liquid level in the reactor.

5.2.2 BCD Process Raw Materials and Chemicals

Raw materials and chemicals required as reagents for the BCD process include a base
{sodium hydroxide) and a hydrogen donor compound. A high boiling oil can be used
as the hydrogen donor compound. In addition, other reagents which will cause the
formation of a free radical hydrogen ion from the organic donor compound are

required.
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6.0 SAMPLING AND ANALYSIS

6.1 Vertac Site Sampie Collection

Three source samples to be tested during the treatability study wiil be collected from
the Vertac Site by Weston, on the behalf of Hercules, according to EPA-approved
procedures described in the Vertac Site Phase | Rl Report for Operable Unit Il.

Source samples collected will include two surface soil samples and one spent carbon
sample. Surface soil will be collected from a location within the former chlorination
plant site (Grid 419) and a location next to the boiler house (Grid 152). The sampling
locations are shown on Figure 2. The spent carbon will be collected from a bulk

storage bunker and several 55-gallon drums stored at the site.

Samples collected by Weston will be analyzed for 2,3,7,8-TCDD isomer specific
diokin, after each sampie is thoroughly mixed and homogenized. The purpose of the
initial sample analysis is to insure that samples collected at the site have a sufficient

TCDD concentration for the treatability testing.

Weston will ship the source sampies collected in containers provided by Canonie to
Hazen. Canonie will provide Weston with three steel coolers, with each cooler

containing two 2-gallon plastic containers.
6.2 ATP Testing Sample Collection

Once the samples are received at Hazen, the contents from one plastic container in
each cooler will be thoroughly mixed. The second plastic container from each cooler
will be properly stored for later use, if necessary. After a thorough mixing, severali
samples will be taken, placed in a clean stainless-steel bowl, and composited into a

sample representing each untreated source sampie. Thus, three homogeneous,
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individual source samples for the treatability study will be generated. Using a clean
stainless-steel or aluminum spatula/scoop, aliquots of the untreated source samples
will be transferred to clean glass jars and bottles. The clean glass jars and bottles wiiil
be obtained from the analytical laboratory or from certified bottle iots prepared by a

supplier using EPA-approved protocol for sample container preparation.

Treated soil {coked solids and combusted solids) will be directly discharged from the
treatment unit, at the end of the test run, into a clean tin/stainiess-steel bowi. The
sample will then be covered by aluminum foil, and allowed to cool. After the treated
soil has cooled down, a clean stainiess-steel/aluminum spatula will be utilized to
obtain a sample of the treated soil into a clean glass jar.

Due to the thermal treatment in the ATP unit, the moisture and other organic
compounds in the soil will be removed as vapors from the soil being tested. The
condensable fraction of the vapors will be condensed during the test run and collected
as condensed oil and condensed water. During a test run, condensed oil and
condensed water will be collected continuously in a clean, decontaminated jar. At the
end of the test run, the condensed oil and condensed water will be directly transferred

from the jar to appropriate glass sampie bottles.

Samples collected will be preserved and handled according to the requirements
specified in the QAPP.

6.3 BCD Testing Sample Collection

The liquid condensate generated from the ATP tests will be shipped to WSU for
analysis and BCD testing. The liquid condensate received will be separated into
organic and aguaous fractions. A sample of the aqueous fraction will be obtained for

analysis as specified in Table 4 and the organic fraction will be subject to BCD tests.
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The organic phase condensate will be homogenized and then divided to give three test
samples. The required number of subsamples from each test sample will be removed
for analysis. The test samples will then be treated using the BCD process. Three
intermediate treatment samples will be obtained from each BCD test for conducting
the required chemical analysis as specified in Table 4. The final treated reaction
mixture for each BCD test will be homogenized,and three aliquots of the mixture will
be removed for analysis. Sampling will be conducted according to WSU BCD testing

procedures.
4 mple Tran

Shipment of samples will be completed after collected samples have been properly
preserved, sealed, labeled, and documented as required by the QAPP. When shipping
from Hazen to WSU, treated samples will be shipped separately from feed samples
and liquid condensate samples to insure cross contamination does not occur.
Specifically, feed source samples and condensate samples identified in Table 4 will be

shipped separately from coked and combusted solids samples.

When shipping is imminent, samples will be placed in a cooler with an amount of ice
or other freezing gel packs sufficient to maintain the sample temperature cool. If wet
ice is used, the wet ice shall be sealed in a leak-proof sack or container. Each sample
shall be surrounded by a packing material, such as foam rubber, vermiculite, or similar
media, to cushion the sample containers against breakage and aid in insulating the
samples from heat. When the cooler is filled, a chain-of-custody form, identifying
each sample in the cooler, shall be enclosed in a Zip-loc™, clear, plastic bag and placed
in the cooler just prior to final closure of the cooler. The cooler shall then be sealed
with packaging or strapping tape, the overnight shipping label attached to the cooler,

and the cooler placed into the custody of the overnight carrier.
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6.5 Chemical Analysis

The parameters selected for treatability testing inciude the critical parameters:
2,3,7,8-TCDD, chlorophenols (2-chlorophenol, 2,4-dichlorophenol,
2,6-dichlorophenol, 2,4,5-trichlorophenol, and 2,4,6-trichlorophenol),
tetrachlorobenzene, and herbicides. Specifically, the herbicides to be tested for
include 2,4-D, 2,4,5-T, and silvex. TCLP tests will be conducted on the ATP
combusted solids for metals, semivolatiles, and herbicides. A list of chemical analyses
and testing frequencies are presented in Table 4. In addition to the above chemical

analyses, moisture, solids and grain-size tests will also be conducted.

Analysis of 2,3,7,8-TCDD will be conducted using EPA Method 8280, while EPA
Method 8270 and EPA Method 8150 will be conducted for SVOCs and chiorinated
herbicides, respectively. The TCLP will be conducted using EPA Method 1311. In
addition to the analysis of 2,3,7,8-TCDD, PCDD/PCDF compounds identified in
Method 8280 wiil be analyzed for in the ATP combusted solids sampies and the

organic phase condensate.
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7.0 DATA MANAGEMENT

Since the data generated from the bench-scale testing will be used to evaluate
SoilTech’s ATP unit and BCD technology for full-scale operation, it is pertinent to
apply a high level of QA/QC to the data collection as specified in the QAPP.
Observations and data will be well documented through the use of logbooks and data

008090
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8.0 DATA ANALYSES AND INTERPRETATION

At the completion of the treatability study the analytical results will be evaluated to
determine the ability of the ATP technology to effectively treat the impacted soils and
the BCD technology to dechlorinate the organic phase condensate. The data will be
analyzed to assess precision and completeness as specified in the QAPP in order to
ensure that the QA objectives set for this study have been met.

Data will be summarized and relationships between variables will be compared in
tabular and graphical formats to determine the optimal operating parameters. A
statistical analysis will not be appropriate for this testing since limited data will be
collected for each set of parameters.
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9.0 HEALTH AND SAFETY PLAN

SoilTech maintains lab space at the Hazen Laboratory in Golden, Colorado for the
storage and operation of the ATP bench-scale unit. Hazen personnel operate the unit
under SoilTech’s direction; thus, the health and safety plan has been supplied by
Hazen. The "Laboratory Safety and Chemical Hygiene Plan"” and the "Contingency

Plan for Hazardous Waste/Hazardous Material Spills™ are included in Appendix A.

BCD bench-scale testing will be conducted by WSU with oversight from SoilTech.
WSU will follow their Laboratory Health and Safety Plan. In addition, WSU has
supplied Canonie with their Standard Operating Procedure for "Safety and Precautions
inHandling Chlorodibenzodioxins, Chlorodibenzofurans, PolychlorinatedBiphenyis, and
Related Toxic Materials,” which can be found in Appendix A.
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10.0 RESIDUALS MANAGEMENT

Various residuals will be generated as a result of the bench-scale treatability testing.
These residuals may consist of, but are not limited to, untreated source samples,

treated soil/spent carbon and condensate, and spent analytical samples.

The treatability testing and analytical laboratories will be responsible for the proper
handling and shipment of all materials generated back to the Vertac Site in
Jacksonville, Arkansas. Shipment of any material back to the Vertac Site must first
be approved by Albert J. Lefranc of Hercules at (302) 594-7453. Material shipment
must also be coordinated and approved by the Vertac Site Superintendent, Bill Roberts
at (501) 982-9481.

Shipment Site Address:

Attn: Bill Roberts

Hercules, Inc.

1907 Hill Road

Jacksonville, Arkansas 72076
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11.0 REPORTING REQUIREMENTS

Upon compietion of the treatability study, Canonie will submit a draft report including

the elements outlined below. After review and comment by Hercules and others,

Canonie will prepare a final report incorporating the comments received. The draft

report will include:

2. Treatability Study Approach
2.1 Test Objectives and Rationale
2.2 Experimental Testing and Procedures
2.3 Equipment and Materials
2.4 Sampling and Analysis
2.5 Data Management
2.6 Deviations from the Work Plan -
2.7 Quality Assurance
3. Resuits and Discussion
4, ATP and BCD Full-Scale Treatment and Economic Evaluation
5. Conclusion and Recommendations
References
Appendices

Introduction

1.1 Site Description

1.2 Site Material Description
1.3 Technology Description

A Data Summaries

If requested, Canonie wiil provide a copy of any logbooks, chromatograms, or other

data recorded during the study not included in the final report.
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12.0 SCHEDULE

The proposed project schedule for the Vertac Site dechlorination treatability study is
shown in Table 5. Several proposed milestones which will occur during the duration

of this project are identified in the schedule.

According to this proposed schedule, ATP bench-scale testing will begin during the
week of October 19, 1992. Preliminary ATP results should be available- by
November 13, 1992.

At the completion of the ATP bench-scale testing, condensate samples will be sent
to WSU for BCD bench-scale testing. Preliminary results for the BCD testing are
expected to be available by December 12, 1992.

Upon completion of the treatability study, Canonie expects to submit to Hercules a
draft report on December 18, 1992, After review and comment by Hercules, Canonie

will prepare a final report to be submitted January 29, 1993.
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13.0 MANAGEMENT AND STAFFING

Figure 9 presents the proposed organizational chart for the dechlorination treatability
study project.

Canonie as contractor to Hercules, is responsible for performance of the technical
activities required for the dechlorination treatability study. Scott R. Smith, P.E., the
designated Canonie Contract Project Manager will be responsible for coordination of
all activities and overseeing preparation and presentation of all the deliverables to
Hercules, including the treatability study final report. Canonie will utilize additional
qualified personnel as necessary to insure the treatability study is conducted according
to contract terms and requirements specified in this Work Plan and the QAPP.

13.2 iiTech

Roger Nielson, the designated SoilTech Treatability Study Lab Manager, will be
responsible for the execution of the dechlorination treatability study according to the
work plan and QAPP. This responsibility includes overseeing the operations of the
ATP and BCD treatability study laboratories during the treatability tests. Mr. Nielson
will also collect the data generated from the tests and assist in interpreting the data
in generating the treatability study report. Mr. Joe Hutton, SoiiTech Project Manager,

will provide a key role in evaluating the data for assessing full-scale treatment.
13.3 Hazen
Jerome P. Downey, the Hazen Treatability Study Laboratory Project Manager who is

an employee of Hazen will be responsible for conducting the actual test runs. This

responsibility includes adherence to the testing procedures prescribed in this work
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plan, and the adherence to the sampling, sampie handling, and shipping procedures
prescribed in this QAPP. He will aiso be responsibie for generation and presentation

of the equipment test run report to Roger Nielson.

13.4 Wrigh niversi

Dr. Thomas O. Tiernan, WSU Laboratory Manager, will provide overall administrative
and technical direction of the BCD bench-scale treatability study and analytical testing
conducted for both the ATP and BCD testing. This responsibility includes guidance
and supervision of the technical staff, final review of the data obtained, and

preparation and final review of reports to be submitted to Roger Nielson.
13.5 Vi
In addition to the WSU analytical laboratory, Vista Laboratory (Vista) will be used to

conduct TCLP testing of the combusted solids. Vista wiil be responsible for the

reporting of the analytical results of the TCLP analysis.
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TABLE 1

CONCENTRATION OF 2,3,7,8-TCDD IN THE RESIDUES co
AND DISTILLATES FROM A BCD-TREATED g
HERBICIDE MIXTURE g
S
Quantity of Quantity of
2,3,7,8-TCDD in 2,3,7,8-TCDD in
Ratio of Herbicide to Treated Mixture Distillate
Qil in_the Treatment (ng) (nq)
1:1 Herbicide:Qil ND (0.05) 1,429
1:2 Herbicide:Oil ND (0.06) 798
1:3 Herbicide:Qil ND (0.25) 354
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Treated
Contaminant
2,4-D
2,4,5-T
Silvex

PCP

2378-TCDD
PCB

TABLE 2

SUMMARY OF LABORATORY BCD TREATMENT TESTS
WITH VARIOUS HALOGENATED MATERIALS

Matrix

Vermiculite

Vermiculite

Vermiculite

Soil

Vermiculite
Liquid

'(Aroclor 1260)

Concentration

Prior to
Treatment
10.5 mg/g

33 mg/g
8.0 mg/g

94 ug/g

4.14 ug/g
20,000 ug/g

Treatment
Process

NaHCO, Pressure
Reactor

NaHCO, Pressure
Reactor

NaHCO, Pressure
Reactor

NaHCO,/Carbon Glass
Reactor

NaHCO, Glass Reactor

NNaOH/Fuei Qil/Catalyst
Glass Reactor

008099

Percent
Destruction
>99.983%
>99.995%
>99878%

>88.1%

99.986%
>99.95%
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TABLE 3

)

SCHEDULE OF BATCH TEST RUNS PER SAMPLE 9

ATP AND BCD BENCH-SCALE STUDY °<§

S

Soil Soil Spent Condensed

Feed Source Sample 1 Sample 2 Carbon Qil
Ramp Runs 1 1 1 -
Retort Runs 2 2 2 -
Combustion Runs {(a) 1 1 - -
BCD Tests (b) - - -- 3

Notes:
(a) No combustion run will be performed on the carbon sample.

(b)  BCD tests will be conducted on a composite of the oil fraction of the condensates. They will
be repeated three times on the composite to verify repeatability.
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TABLE 4

SCHEDULE OF ATP AND BCD
BENCH-SCALE TEST CHEMICAL ANALYSES

Source  Coked Combusted Condensed Condensed BCD Process BCD Process
Material Solids Solids (h} Water Qil Intermediate Qil  Post-Treated Qil (h)
No. of Samples 3 6 4 1 3 3 5
Moisture (a) 3 - - - - -- --
Solids (b) 3 - -- -- - -- --
Grain Size (c) 2 4 2 -- -- -- --
2,3,7,8-TCDD (d) 3 6 4 1 3
Chiorophenaols (e) 3 6 4 1
Silvex, 2,4-D and 3 6 4 1 3
2,4,5-T (f)
TCLP (g) - - 2 - = -- --
Notes:

(a)  Gravimetric method at 105°C for 16 hours.

(b)  Gravimetric method at 550°C for 16 hours.

(c) ASTM D422.

(d) EPA Method 8280.

(e} EPA Method 8270.

(f) EPA Method 8150.

(g) Method 1311, TCLP extract will be analyzed for metals, SVOCS, and chlorinated herbicides.

(h}  Two samples, a matrix spike sample, and a matrix spike duplicate sample, from the combusted solids and BCD process post-
treated oil will be analyzed for 2,3,7,8-TCDD, herbicides, and SVOCs.

Canonielnvironmental
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Table 5
Project Schedule
Dechlorination Treatability Study
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9 Submit Draft Plans ow e 1008 T A
b A aré Sooef 0 (NS MRS SERCIND epesns g - ! VORIt T R (R S S
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LABORATORY SAFETY AND CHEMICAL HYGIENE PLAN

10.1 INTRODUCTION

Effective January 31, 1991, the U.S. Occupational Safety and Health Administration
(OSHA), in 29 CFR 1910.1450, has enacted safety standards applicable to laboratories that

work with hazardous chemicals. The new OSHA regulations require Hazen:
L. To designate a Chemical Hygiene Officer (CHO).

2. To develop a Chemical Hygiene Plan that establishes procedures for working
with hazardous chemicals.

3. To provide Material Safety Data Sheets and other safety reference materials.
4. To provide employee safety and health training and information.
5. To provide methods of control for hazardous chemicals, including personal

protective equipment and engineering controls.

6. To provide medical monitoring to employees exposed to hazardous chemicals.

This document is prepared in order to comply with this new OSHA regulation.

10.2 LABORATORY SAFETY PROCEDURES

Research and analytical laboratories provide a potential for the occurrence of serious
injuries and accidents. Materials may be encountered which are toxic, corrosive, flammable,
explosive, noxious, or suffocating. Some equipment is operated under extremes of pressure,
temperature, voltage, and flow. When handled improperly, these materials and equipment
may cause an accident. Personnel in contact with such hazardous materials and equipment
must be knowledgeable in the procedures for their safe manipulation, and also must know
how to respond properly should an accident occur.
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When performing any job in the laboratory, one must be aware of the possibility of an

accident and take all necessary precautions to prevent an accident from occurring. It is the

responsibility of each employee using chemicals and laboratory equipment to be aware of

the potential danger. Each person who uses and handles chemicals must be familiar with

their dangerous properties and with the safety section on "Chemicals and Reagents”.

10.3 GENERAL LABORATORY SAFETY

10.

11.

Follow recognized safety procedures concerning protective equipment,
housekeeping, and the handling of hazardous chemicals and equipment.

Prior to performing test work, think through all reactants, intermediates, and
products in terms of toxicity, flammability, and reactivity hazards.

Perform only authorized experiments. Supervisors who are responsible for
experimental programs must train others working in the area about the
chemicals being used and the possible hazards involved.

When performing an unknown reaction, always start with small quantities of
material to determine reaction characteristics.

Appropriate protective gear must be worn at all times. At a minimum, safety
glasses must be worn at all times in laboratories.

Rubber gloves, and a rubber or plastic apron or lab coat, are to be womn while
handling acids, caustics, or heated liquids.

Heat-protective gloves are to be used for handling hot objects and working
with furnaces.

Eating or drinking in laboratory areas is prohibited.

At no time is a person to perform hazardous laboratory work assignments
while alone in the building. See the "Lone Worker Rule” in Section 1.

Do not leave potentially dangerous experiments unattended or overnight.

Never apply mouth suction to a pipette.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

Avoid filling a burette above eye level.

All fuming, evaporating, and operations involving flammable, toxic, or
explosive materials must be conducted in a hood.

Exercise caution when opening stock bottles of concentrated liquid reagents
or bottles of liquids having high vapor pressure. It may be necessary to cool
such containers prior to opening.

All cylinders of compressed gases must be tied down securely to prevent
tipping over or falling. Cylinders must be transported only in the cylinder cart
and be chained to the cart with the protective valve cover capped tightly.

Persons working with radioactive materials or equipment which generate
ionizing radiation must be aware of the dangers and the special precautions
involved.

Employees who may often be subjected to ionizing radiation which could
reach potentially dangerous levels must wear the appropriate monitoring
device, such as a pocket dosimeter or film badge.

Radiation shields and other safety devices on x-ray equipment must be kept
in a place to protect against possible exposure.

Areas in which x-ray or other forms of radiation and radioactive materials are
used should always be marked with radiaon warning signs. Unauthorized
persons must avoid areas and materials marked with the radiation or
radioactive symbol.

No one may work with an unshielded radioactive source without the proper
Nuclear Regulatory Commission (NRC) license.

Persons using laboratory autoclaves must be familiar with or instructed in the
operation of these potentially dangerous pieces of equipment.
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10.4 GENERAL PROCEDURES FOR ALL CHEMICALS

Regardless of what chemical is being used, minimize all chemical exposure.
In general, avoid skin contact with all chemicals.

Do not underestimate the risk associated with any chemical. Exposure even
to chemicals considered nonhazardous should be minimized. Always assume
that any mixture of chemicals is more toxic than its components and that all
chemicals of unknown toxicity are toxic.

A good way to prevent exposure to airborne substances is to prevent their
escape into the working atmosphere by working in hoods or using other
ventilation devices.

Specific chemical Permissible Exposure Limits (PEL) from OSHA and
Threshold Limit Values (TLV) from ACGIH should never be exceeded.
These values are available in references kept in the work area. If you suspect
that a PEL or TLYV is approached, warn the other personnel in the area.

When working with known hazardous chemicals, utilize the appropriate safety
equipment such as gloves, splash shields, rubber aprons, respirators, etc., to
reduce the risk of exposure.

Educate yourself about the hazards of the chemicals you use. If you are
working with a new chemical, use the information resources available or seek
answers from the CHO.

Eating and drinking are prohibited in any area where hazardous chemicals are
in use.

All hazardous chemicals must be clearly labelled on each container. If a
hazardous chemical is transferred to a new container, the new container must
be immediately labelled.

Comprehensive Material Safety Data Sheets (MSDS) are kept in alphabetical
files located in the lobby of Building 9. If information on a specific hazardous
chemical cannot be found in the MSDS files, contact the Chemical Hygiene
Officer (CHO) for other MSDS resources.
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10.S PROCEDURES FOR EXTREMELY HAZARDOUS CHEMICALS

Extremely hazardous chemicals are defined as chemicals that are known or suspected

carcinogens, reproductive toxins, and substances having a high degree of acute toxicity.

Normally, laboratory procedures, performed at Hazen do not use chemicals in this category.
Before initiating any use of an extremely hazardous chemical, the Chemical Hygiene Officer
(CHO) must be notified. The CHO will designate an isolated area where the work will be
performed, the personal protective equipment needed, the containment devices required,

the decontamination procedures and waste disposal procedures.

10.6 CHEMICAL SAFETY

Hazen uses many types of chemicals. Many of these substances present little hazard; others
are extremely hazardous and must be carefully and rigidly controlled at all times. ‘
Chemicals present different problems in storage, handling, use, and control. Some explode
when heated, react with water, heat spontaneously, decompose into hazardous substances,
or cause ignition on contact with combustible materials. It is essential that the properties
of each chemical you work with be known and understood. Always check with your
supervisor prior to using any chemical that you are not familiar with. Material safety data

sheets are available for all chemicals used at Hazen.

Toxic chemicals are hazardous substances which, if eaten, inhaled, or absorbed through the

skin, even in small quantities, may endanger health.

Corrosive chemicals can cause severe skin irritation or burns if used incorrectly. If these

material enter the eyes, they can cause blindness.
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Always wear eye, face, and hand protection when using chemicals. Keep chemical
containers closed when not in use, and use them only when under ventilated hoods or in

well-ventilated areas.

Appropriate personal protection equipment, such as safety goggles, face shields, gloves,
aprons, and respirators, must be wom when handling hazardous materials. Requirements
of a specific project will indicate what protective equipment is required for your specific

task.

Because of the large number of projects using cyanides at Hazen, employees should be

particularly familiar with the proper handling, storage, and usage of these chemicals.
10.7 FLAMMABLE LIQUIDS

1.  Flammable liquids do not, in the strict sense of the word, bumn; their vapors
bum. The temperature at which just enough vapor is given off to form an
ignitable mixture with air is called the “flash point”. Liquids commonly
termed "volatile”, such as acetone, toluene, ethers, and alcohols, give off
vapors in ignitable quantities at ordinary room temperatures.

2.  Every vapor or gas that will burn can also explode when mixed with air in the
right proportions.

3. When flammable vapors are present, there is both a fire and explosive hazard.
These vapors will collect above the surface of the liquid in a container, spill
over the edge, and be carried by air currents. The vapors will rise if lighter
than air, and fall if heavier than air. They will continuously mix with the air.
The degree of danger depends largely on the kind of liquid, presence of
ignition source, and the concentration of vapors in the air.

4.  You must be aware of the hazards of flammable liquids, and you must take
positive measures to eliminate the risk of injury. All these substances can be
managed safely if they are stored, handled, mixed, and poured according to
the following safety procedures.
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Handling Flammable Liquids
Always wear the required protective equipment. Some flammable liquids can
be irritating to the skin and eyes, and may be toxic if inhaled in sufficient

quantities.

Open flames and smoking are prohibited in all areas where flammable liquids
are stored, handled, or used.

Use only under ventilated hoods or in adequately ventilated areas.

Avoid contact with the skin.

(
(

Pouring and Mixing Flammable Liquids

Avoid mixing flammable liquids with other liquids or chemicals unless
specifically stated in your operating procedures.

Make certain your containers are grounded and connected to each other to
prevent static discharge. A static spark will occur between two containers of
different electrical potential. This can be prevented by grounding one
container and electrically connecting the two containers with a conductor.
Transfer flammable liquids only under ventilated hoods or in a well-ventilated
area.

Storage of Flammable Liquids

Do not store flammable liquids in open containers.

Quantities of flammable liquids in excess of one pint should be stored in
approved safety cans or flammable-liquid lockers.

Mark all containers with their contents and hazards, using approved waming
labels.

Keep only minimum amounts required at your work station.

Reserve supplies of flammable liquids stored in buildings must be in approved
flammable-liquid storage cabinets.
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10.8 HOUSEKEEPING

- 1. Each worker is responsible for keeping his or her work area neat and orderly.
All workers using community areas such as hoods, ovens, and balances should
share responsibility for keeping them clean.

2. Laboratory benches and aisles should not be used as storage areas, but should
be cleared upon completion of each experiment or job.

3.  Reagent spills must be cleaned up immediately to avoid possible chemical
bumns, poisoning, or the possibility of dangerous reactions with other
materials.

4.  Place rags, waste paper, and broken glass in the proper receptacle for
disposal.

5.  Fire extinguishers, safety showers, and eye wash fountain areas are to be kept
clear and readily accessible.

6.  Waste chemicals must be properly labeled as to contents. Acids and/or wash

_solvents or volatiles must be kept in separate safety containers for disposal or
neutralization. For specific information, contact the CHO.

10.9 USE OF GLASSWARE

1. Do not use broken, cracked, chipped, or badly scratched glassware.

2. Do not handle broken glass with bare hands; use gloves, or sweep it up. Fine
glass particles should be picked up with wet paper towels.

3. The ends of all glass tubing and rods should be fire polished before using.

4.  Protect hands with gloves or towel when making a glass-to-rubber connection,

or when inserting glass tubing into a stopper. Lubricate the tubing with water,
glycerine, or stopcock grease.

5.  The correct technique for cutting and shaping glass tubing and rods must be
observed. Get instruction if necessary.

6.  Extra protective care must be taken when attempting to remove frozen
stoppers or freeing frozen ground-glass joints.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

A-9

When heating glass vessels on a hot plate or over a burner, protect them from
breakage, due to excess localized heat, by using asbestos pads or asbestos-
centered wire gauze.

All glassware should be emptied and rinsed before being set aside for
cleaning, particularly if they contain toxic or highly reactive materials.

Thick-walled glass apparatus should never be heated, or should be provided
with metal gauze mantles.

Vacuum desiccators, Dewar flasks, vacuum distillation apparatus, etc., should
be provided with metal gauze mantles.

Apply vacuum only to glassware made for such services (e.g.,desiccators anc
filter flasks).

Be sure vacuum filter crucibles cannot slip through holders and that stoppers
on Buchner funnels are not too small for the filter flasks.

Do not subject glassware under vacuum to mechanical shock.
Always wrap glass Dewar flasks with tape before use.

Do not stopper glass flasks containing hot, condensable vapors.
Relieve vacuum in all parts of system before opening apparatus.

When distilling, make sure system is vented and watch for plugging in the
condenser.

Use boiling chips for stirring to prevent bumping when boiling liquids.

Use heating mantle or hot plate when possible, rather than a burmer.
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10.10 CHEMICALS AND REAGENTS

" Chemicals and reagents are widely used in the laboratories and pilot plants. Many of them,
alone or in certain combinations with others, can result in a serious accident if carelessly
stored, handled, or used. This sections deals with some of the basic concepts for safe
storage and handling of chemicals and reagents which are used often. It also gives general
information regarding certain dangerous chemical combinations to avoid. No attempt is
made herein to discuss all of the possible chemicals which may be used. There are few
hard-and-fast rules in chemistry, and an overall understanding of chemistry must be applied

to each specific situation.

Storage and Handling of Chemicals

1.  Generally, heavy items or large containers should be stored on or as near the
floor as possible, with smaller items and containers on the upper shelves.

2.  Large storage shelves should have ridges in the front to reduce danger of
chemical spillage.

3. Chemicals which might react together to produce dangerous fumes, fire, or
explosion must not be stored in the same location.

4.  Volatile liquids must be kept away from heat sources, sunlight, and electrical
switches.

5.  Large containers of liquid chemicals should be provided with a protective
covering of sufficient strength to prevent damage to the containers.

6. Glass containers should be surrounded with shock-absorbing material for
stockroom storage or transport.

7. Oxidizing materials, such as nitrates, peroxides, and chlorates, should be
' stored in a dry area, apart from organic material.

8. Care must be taken to be certain that all chemicals are compatible with the
material of construction of the containers in which they are handled. For
example, hydrofluoric acid is not to be handled in glass equipment.
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10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

A-11

Acids should never be stored with solvents, caustics, or cyanides.

Bulk hydrogen or hydrogen sulfide must be stored in separate fenced-off
areas. There must be at least two exits on opposite sides of such enclosures.

Drums which are mounted horizontally should be securely braced to prevent
rolling. Sand should be placed under the taps to absorb drippings.

Under no circumstances sﬁould gas cylinders be rolled, dragged, bounced, or
jostled. Cylinders of chlorine or hydrogen sulfide larger than 75 pounds
should be handled by at least two persons.

Gas cylinders must be transported only in cylinder carts, securely fastened,
and with the valve cap in place.

Immediately after cylinders are positioned for use, they should be clamped or
chained securely.

Manual transporting of large reagent containers should be eliminated
wherever possible.

All containers must be labeled plainly. A receptacle should never be filled
with material other than that indicated on the label. Containers should be

labeled before filling.

If exact information is not received with shipment of new or unfamiliar types
and potencies of chemicals for special work, request the manufacturer to
furnish their recommendations before proceeding with laboratory use, or see
the CHO for more information.

When diluting acid, always pour the acid into water. Never pour water into
acid.

Always flush the outside of acid bottles before opening them. Don’t lay the
stopper on any surface where the next person may rest his hand or arm. Keep
acid bottles stoppered tightly, and flush and dry them before replacement on
the reagent shelf. Make certain that no spillage remains on tables, floor, or
bottle.

Handle solvents in exhaust hoods or well-ventilated areas, and keep the
solvent supply in the laboratory at a minimum.
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22.

23.

24.

25.

26.
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Keep flammable solvents in safety or proper storage bottle in an approved
solvent cabinet.

When handling toxic gases such as chlorine, hydrogen sulfide or hydrogen
cyanide, always keep a gas mask having an absorbent specific for the gas
being used, or a self-contained breathing apparatus, close at hand for
immediate use.

Never carry-open containers of dangerous chemicals from place to place.
Containers should always be covered or sealed when not in use.

When unloading reagents from a tank truck in the pilot plant areas, wear a
rubber jacket, rubber gloves, and a face shield in addition to the usually safety
gear.

|
Two men must be present during connecting of and disconnecting of,

unloading lines or whenever a line or piece of equipment is opened that
carries toxic liquids or gases.

Doublecheck valving before starting flow when unloading a tank truck or
transferring liquids through pipes. Always open vaives slowly.

10.11 DISPOSAL OF WASTE CHEMICALS

Each person using laboratory reagents is expected to know the proper
methods of disposing of waste chemicals safely and legally. If you have any
questions, contact the CHO.

Small quantities of acids or alkalies may be disposed of by slowly pouring into
a stream of water, and flushing down the drain with a large quantity of water.

Solvents which are immiscible with water and highly volatile liquids, are to be
poured into drums set aside for this purpose. These drums are located at the

west side of Building 1. If drums are not clearly labeled, contact the Safety
Manager.

Alkali metal residues must be allowed to react completely in butyl alcohol
before disposition. Such residues should never be disposed of by reaction
with water.

008125




5.  Cyanides and other extremely poisonous materials must not be put in the
drain, but placed in proper containers for disposal by the Safety Manager.

6.  Peroxides may be disposed of by dissolving in large quantities of water and
then reducing. Oxidizing chemicals in general should be reduced before
disposal.

7. Under no circumstances should amines, phosphorus compounds, or any other
highly reactive compound be placed in a common waste disposal container.

8.  Any unusual or special disposal problems should be referred to the Safety
Engineer.

9.  All persons disposing of wastes of any kind must wear the proper protective
clothing, such as gloves and safety glasses.

10.  Waste chemicals must be properly labeled as to contents for disposal.

10.12 EXPLOSION HAZARDS

Explosions result from reactions that proceed rapidly and liberate heat or large volumes of

gas or both. Listed below are atomic groupings that characterize explosive compounds:

Amine oxide

Azide Chlorate
Diazo Diazonium
Fulminate N-Haloamine
Hydroperoxide Hypohalite
Nitrate Nitrite

Nitro Nitroso
Ozonide Peracide
Perchlorate Permanganate

Peroxide
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10.13 INCOMPATIBLE SUBSTANCES

DO NOT CONTACT THESE: WITH THESE:
Alkaline and alkaline earth Carbon dioxide, carbon tetrachloride
metals, such as sodium, and other chlorinated hydrocarbons
potassium, cesium, lithium, (also refrain from using water and
magnesium, calcium, aluminum. dry chemicals on fires with these materials)
Acetic acid Chromic acid, nitric acid, hydroxyl containing

compounds, ethylene glycol, perchloric acid,
peroxides, and permanganates

Acetone Concentrated sulfuric and nitric acid mixtures

Acetylene Fluorine, bromine, chlorine, copper, silver
mercury, and their compounds

Ammonia, anhydrous Mercury, halogen, calcium  hypochlorite
hydrogen fluoride

Ammonium nitrate Acids, metal powders, flammable fluids,
chlorates, nitrates, sulphur, and finely divided
organics or combustibles

Aniline Nitric acid, hydrogen peroxide
Bromine Ammonia, acetylene, butadiene, butane and

other petrol gases, hydrogen, sodium carbide,
turpentine, benzene, and finely divided metals

Calcium carbide Water (see acetylene)

Carbon, activated Calcium hypochlorite

Copper Acetylene, hydrogen peroxide

Chlorates Ammonium salts, acids, metal powders, sulphur,

finely divided organics or combustibles, carbon

Chromic acid Acetic acid, naphthalene, camphor, alcohol,
glycerine, turpentine, other flammable liquids,
organic solvents '
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DO NOT CONTACT THESE:

Chlorine

Cumene hydroperoxide
Fluorine

Hydrocyanic acid

Potassium and sodium cyanides

Hydrogen peroxide

Hydrofluoric acid, anhydrous
(hydrogen fluoride)

Hydrogen sulfide

Hydrocarbons, general

Iodine
Mercury

Nitric acid, concentrated

Oxygen

Oxalic acid

A-15

WITH THESE:
Ammonia, acetylene, butadiene, benzene and
other petroleum fractions, hydrogen, sodium
carbide, turpentine, and finely divided powdered
metals
Acids (organic and mineral)
Isolate from everything
Nitric and other acids
Acids
Copper, chromium, iron, most metals or their
respective salts, flammable fluids and other

combustible materials, aniline, and nitromethane

Ammonia, aqueous and anhydrous

Nitric acid, oxidizing gases

Fluorine, chlorine, bromine, chromic acid,

sodium peroxide, nitric acid

Acetylene, ammonia, hydrogen

Acetylene, ammonia, hydrogen

Acetic, chromic, and hydrocyanic acids, aniline,
carbon, hydrogen sulfide, flammable media,
fluids or gases and nitritable substances (i.e.,

glycerine)

Oils, grease, hydrogen, flammable liquids, solids,
and gases

Silver, mercury
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DO _NOT CONTACT THESE:

Perchloric acid

Phosphorus and phosphorus
compounds

Potassium chlorate

Potassium permanganate

Sodium nitrate

Sodium peroxide

Sulfuric acid
Sodium cyanide
Potassium cyanide

Cyanide-containing compounds

A-16

WITH THESE:
Acetic anhydride, bismuth and its
alloys, alcohol, paper, wood, and
all organics

Air, oxygen

Acids

Glycerine, ethylene glycol,benzaldehyde, sulfuric
acid

Ammonium nitrate and other ammonium salts
Any oxidizable substances, for instance
methanol, glacial acetic acid, acetic anhydride
benzaldehyde, carbon disulfide, glycerine,
ethylene glycol, ethyl acetate, furfural, etc.
Chlorates, perchlorate, permanganates

Acids

Acids

Acids
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CONTINGENCY PLAN FOR HAZARDOUS
WASTE/HAZARDOUS MATERIALSSPILLS

April 2, 1992

These procedures are to be implemented immediately once it has been determined that a spill or
unpianned release of hazardous waste or hazardous material has occurred. Thelisted procedures must
be strictly adhered to.

1. ASSESS THE SITUATION

If you do not believe that the spill can be safely contained using available HRI personnel, notify the
Fairmount Fire Protection District at 911 immediately. Fairmount is our designated emergency
response authority and will notify the JefTerson County Sherifl's Department and other agencies as
needed. Your report must include the following:

a. Your name and the telephone number you are calling from (2794501 or appropriate
* night number”).

b. Name and address of afTected facility (Hazen Research, 4601 Indiana Street, Golden,
80403).

[ Time and type of incident, e.g.,spill, release, fire, explosion.

d. Chemical name and quantity involved.

e Number and extent of injuries, if any.

f. The possible hazards to human health or the environment.

As soon as it is practical, contact one of the following HRI personnel:

Steve Flaniken Wayne Carter

Emergency Coordinator Operations Services Department Manager
7767 Gunsight Pass 6737 Xenon Drive

Littleton, CO Arvada, CO

890-6456 (pager) 424-1654 (home)

478-1898 (24-hr Emergency)
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Barry Hansen Paul Snoddy

Senior Vice President Asst. Emergency Coordinator
5816 S. Lupine Drive 1202 Leroy Drive

Littleton, CO Northglenn, CO

730-0426 (home) 452-2928 (home)

Emergency response authorities and regulatory agencies are contacted by dialing 911.

Prior to the arrival of the Emergency Coordinator, you must be the acting coordinator. This means you
must assess the situation considering both direct and indirect efTects of the incident. Gas clouds, vapor
plumes, and fire water runofT are all effects that must be considered when planning containment and

control of the incident.

If you determine that evacuation of off-site areas is necessary, coordinate those efforts with the
Fairmount Fire Department Incident Commander. If evacuation of plant buildings is required, inform

the occupants of the endangered buildings. Alwaysmove evacuated personnel upwind from the incident.

2. REMEDIAL ACTION

During an emergency,the emergency coordinator must take all reasonable measures necessary to ensure
that fires, explosions, and releases do not occur, recur, or spread to other hazardous wastes and
materials. These measures include stopping processes and operations, collecting and containing
released waste, and removing or isolating containers. It must be understood that these remedial

measures are of a higher priority than any pilot plant, laboratory, or process work.

If operations are stopped, the Emergency Coordinator must monitor for leaks, pressure buildup, gas

generation, or ruptures in valves, pipes, or other equipment when this is appropriate.

Special precautions must be taken to keep spilled material from entering the Wannamaker Ditch or
leaving the property. Absorbents, spill pillows, and diking materials are described in Attachment B.
If material from ore piles is to be used to form a dike, care must be taken to avoid having a reaction

{sulfide ores with acids, for example).

Once the release has been contained, the waste and contaminated spill control materials must be
stabilized.
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3. NOTIFICATION OF REGULATORYAGENCIES

Anyspiil of a “ReportableQuantity” (RQ) of any chemical not contained within four walls and a ceiling
must be reported immediately to the National Response Center (NRC). (Note: See Attachment E for
the list of chemicals with RQs.) In addition, the NRC must also be immediately notified in the event
that any release due to a fire, explosion or other cause can threaten human healith or the environment
outside of the facility, or if a spill enters the Wannamaker Ditch or other surface waters. The person
discovering the spill or release is responsibie for NRC notification.

National Response Center 1-300-424-3302
Give the following information:
a. Name and address: Hazen Research, Inc.
4601 Indiana Street

JefTerson County
Golden, Colorado 80403

b. EPA Generator ID Number: COD 048 742 175

c. Date, time, and type of incident, i.e.,fire, explosion, etc.

d. Estimate quantity and type of chemical involved in the incident.

e. Extent and number of injuries, if any.

In addition to NRC notification, the Fairmount Fire Protection District (911) and the Colorado
Department of Health (377-6326) should be notified as soon as possible. Spills of hazardous materials
that enter the sewer system must also be reported to the following:

North Table Mountain 279-2854
Metro Wastewater (days) 289-5941
Metro Wastewater (nights) 289-5949

Other that the emergency response notifications required above, all reports to regulatory agencies wiil
be done by a company ofTicer.
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April 2, 1992

ATTACHMENT A

LIST OF EMERGENCY EQUIPMENT

Portable fire extinguishers (ABC type) are located at hazardous waste holding areas and in
each building.

Self-contained breathing apparatus are maintained in the warehouse.

Air contaminant gas and vapor detector tubes are available from the Safety Engineer’s ofTice
in Building 1.

Various spill control equipment, located in black and yellowbarrels next to the hazardous waste
holding area, the warehouse, and Building 11.

Communication equipment. Telephones are located in all buildings.

Eighty-five-gallonoverpack drums.
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ATTACHMENT B

A-21

April 2, 1992

SPILL CONTAINMENT AND CONTROL EQUIPMENT

TERIA

Dicalite/Dicasorb sorbent for organic
liquids.

Diamond Shamrock spill pillows for
organic liquids.

J. T. Baker spill kits for small
quantities of cyanides, mercury,
solvents, caustics, and acids.
Vermiculite and Diatomaceous Earth

Silica sand

Lime

LOCATION

Fire shed east of Building 7.

Spill Control Area in Building 14.

Spill Control Area in Building 14.

Spill Control Area in Building 14.

Buildings 14 and 2.

East of Building 2.

Eighty-five-gallonoverpack recovery drums are stocked behind the warehouse with the rest of

the barrel inventory.
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ATTACHMENT C
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April 2, 1992

LIST OF SAFETY EQUIPMENT

ITEM

Dry chemical fire extinguishers

Wheeled dry chemical fire extinguisher

AFFF foam fire extinguishers
Halon fire extinguishers

Biopack 60 self-contained breathing
apparatus

Robertshaw 5-minute escape capsules

Cannister, cartridge, and air line
respirators

Neoprene, PVC, Tyvek,and Saranex
suits

Gloves

Hard hats

Safety glasses

Trauma kit

Resuscitator

Radiological survey equipment
Draeger pumps and tubes

Carbon monoxide, hydrogen sulfide,

oxygen deficiency, and explosimeter
monitors

ATI
All buildings
East of Building 7
Buildings 11 and 14
Building 1 and Ranch House

Building 14 or where needed

Upstairs in Buildings 14.

Upstairs in Building 14

Upstairs in Building 14

Building 14
Buildings 1 and 14
Buildings 1 and 11
Buildings 1 and 11
Buildings 11
Buildings 1, 2, and 11
Buildings 1, 5, and 12

Building 8 (Fire Assay)
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Apnil 2, 1992

ATTACHMENT D
HAZARDOUS WASTE STORAGE AREAS
There are two main hazardous waste storage areas on the property. One is designated as the storage

area for samples from permitted hazardous waste projects. The other storage area is designated as the
90-day temporary storage area for facility-generated hazardous wastes.

008136

The storage area for permitted hazardous waste is located on the southwest portion of the property, west
of Building § and south of the Wannamaker Ditch. On the above property map, this area is identified
as “Permitted HWS’. The hazardous waste storage area for permitted waste is a bermed concrete pad,
surrounded by a six foot chain-link fence. The pad is designed for forklift access.

The 90-day temporary hazardous waste storage area is located due east of Building 12. On the above
property map, this area is identified as “90Day HWS”. The hazardous waste storage area for facility
generated waste is a concrete pad, surrounded by a four-foot concrete wall. The pad is designed for
forklift access. .

There is one additional hazardous waste storage area located outside of the main laboratory on the west
side of Building a. This area is used for accumulation of waste solvents used in laboratory procedures.
No more than one 55-gallon drum is stored in this location. When that drum becomes full, it is
transferred to the 90-day hazardous waste storage pad to await final disposal.
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April 2, 1992

ATTACHMENT E

LIST OF REPORTABLE QUANTITIES (RQs)
FOR CHEMICALS RELEASED TO THE ENVIRONMENT
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Barsm cyarwoe ... v ey SA202Y | 10 1e . POI3 [ A 10 (4 54) —~
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Berz(a)antvecens . ... S$8553 | Berwoislantvacens 1° 24 1018 A 10 (6 34
1.2 Beraanttvacens ‘ 2
125 wrecene ... 5853 | Benzialenttvacens 1° 2.4 { LOS A 10 (4.54 3
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BSerz(a)a 57978 | 7 12-Dwmetweenz(slantvacens 1° 4 [ UoBe | x 110 454 s
62533 | Anire 1000 | 16 wn [} S000 (2270) hd
Senrenamine, ¢ .4°cartorwrwioybs (N.N-Gmethys 492808 | Aurnme 1° ‘ 4 U0 ]0 100 48 4) m
Borzanamins, 4chI® oo ] 106478 | p-Chiorosrere 1 4 | ma2e < 1000 (484) 2
Benzenarrane 4 Chioro-2-medwt  hyGrochionas 3165933 | 4. Ciaro-o-1onare  Pyrachionae $e ! FRRY 1) [ ] 100 (48 &) -
Bergenarne, $0117 | p-Dvnevwiarwcarcoenzens 1 s | voma A 10 (4 S4) H
Benzrenarrere 95534 | o Toaxsre 1! 4 AN 8 100 (48 @) 3
Berrenarwe. 108490 | p- Tormire 1 ol s 08 100 148 @) 3
Bercenarwns, 101144 | 4 4" Methviongon 2-chicrosming) 1" 4 ' u1ss i A 10 (4 S4) [ ]
Berarenarrene. 836215 | o Tohaine Myorochionde 1 ddum | 10wse 2
Benrenamne 99588 | 5 NO-0-10kacie 1 T s ' \ousa a
Berrenamwe, 100018 | p- NN 1o .« PO [+ , 000 (2270} =
Berders . . . LTI . nadz| P 10001 r2341U108 A 10 (4 84) >
Benrensscenc  sc:1  4-Chioro- ONE-(4 <PIHO $10158 ' Chicrobenriate ' 1o 4 U A ' 10 (4 S4) e
PPOrnyf)-8ioNa-hydrory. etivt ester ] | : . \ [
BENTING. | Lr OMO-4 -DherOTy- A 101583 | 4-Bromaphenyt phem) sther L 2.4 | U020 B } 100 (45 &) [+ §
Barzensculance ecx, 4(wzdnuo.wnml- 305033 | Cruorarmenca 1. ! 4 | uoas i A 10 (4 54) Hy
Bantens. ChiOr> .. .. .. ... e - 108907 | Chicrotenzens 100 | 124 1 U7 | 8 100 (4S 4) 3
[} . 100447 | Berzy crvonoe 100 1.4 | P08 ( 8 10 (43 4) »
DMM umm ettt s oneeed 95807 | Tohmenecamene 1° f 4 'y 1A 10 (4 54) a
96720 ! ' '
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Berwers, | 2.4 Sreeo- 121142 | 2.4-Orwroxamre 1000 12,4 | Urcs A 10 W84)
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Beryene, 1.2.4.5wyscaores _ W 95043 | 1.2.4,5- Tovecrwrobenzens | 0 4 | U307 [+ 000 Q27)
Sergenetws  _. 100004 | Trecorerss ¢ | P04 [ ] 100 44.8) -
Benrens. 114222  cvoroetwaceremm(e 50783 | 0OT 1 124 | vosr x 10484 o
crcre 44007
Berwerw, 1.1 422.2.Vcrvmetfvicens) Sl émath 72438 | Mevorycrer 1 14 U267 X 1 10 ase)
08077 | Benroschionse 1 4 oy A 10 {4 $4)
#5384 | 1,25 Trevwoberawre 1 Uz A 10 4 34)
92875 | (1.1 Soharwh <4 ¢ davene 1 2.4 | U021 X 1 04s4)
81072 | Secchann orv safe 1 4 | U202 ] 100 K8 &
$855) | Benzis)antvacers 1 24 | UOS A 10 (4 84)
1 2-Benzantvecerw
20902 ' 2 x 100 as4) 3
207088 1 2 ] SO0 22
208440 | Fuoranthens 1 24 | UIN [ ] 100 (48 @) Q
120381 | Inceancee 1 ¢ Uty [ ) 100 M3 &) »
4587 | Sarole 1 ¢ v [ ] 100 (48.4) o)
4588 | Drwarosstrole 1 ¢ | UOSO A 10 14 34) Ed
65850 000 1 [+] 5000 2T s
100470 1000 1 [} $000 (2270 -
109559 | Dbenz{ailoyrene " « | uoss A 10 (4 34) ™}
191242 1 2 o] SO000 2279) )
91812 | Wartar, & saMA. vhen (reserd §f CONCIMWRRONS 1 4 | PODY [ 100 WS &) g
greswer an 03% 3
SOX28 | 3.4-8enzrooyrere " 24 (U022 X t P »
0328 | Bervola)oyrere 1° 24 | W22 X 1 Rase) |
108816 | 2.5-Crcioneradens-1 4-Gone 1 o |uer A 10 W84) s
%077 | 8 . e vo- 1 «jwnm A 10 4'34) S
20884 1000 1 [+ 1000 (454) b
219018 | Crysone 1" 2.4 | UOSD B 100 148 &) ~
100447 | Borzens. crarometie 100 14 | PO » 100 (43 4) 3
7440417 | Bearyfam oum ¢ 1 234 | OIS A 10 14 84) T
MA 1 2 i e
7787478 S000 \ X 1 0 484) 3
7440417 | Boryhamm 1t 1 2.3.4 | POIS A 10 (4 $4) 3
Seryum 787497 5000 ' x ' 10 484 ®
Sevium neve 13597984 5000 1 x 10484 3
7787588 8
siphe—8MC _ e e J19048 | 1° 2 A 10 4 84)
beta—BHC 319887 | N 2 x 10 54 Yy
dens —~B8HC 19008 | L0 21 X ' 0 484) g
oamme —8+C — 3899 | Cycionexans. 12.3.4 4 &roracnuoro- (laioha. | 1 124 1 ULS X 110 454) ®
2aipha. 3Dt AADNe. SAiDha, 6Deta > | I a
HOXBCNIONOCYCIONILANS (DATVNS BOrMer) Lindane ;‘
2.7 Sioxrwe R 1484534 | 1.2 J,4-Oseporycsare 1A 4 | UORS A 10 (4 54) F
(1.1 -Bipheny(r4 4 damere 92873 | Bennare | M 2.4 | vo1 ) 4 10 484) »
[IRY w144o‘m31’m 21841 | 3.3 -Oxchicroberextne & 24 |UON X 1 04ese) a
{1,V Bpher} 4 4 Jlar 119804 | 3.3 -Oamethozyberaxinre 1 4 | VOB [ ] 100 48 ¢) Y
(|1W)44W)J¢mm —_ 119937 | 3.3’ -Dnethwenrane 1 4 | UOUS A 10 ¢4 $4) 2
Ba (2 creoroetwl) ether 111444 | Dxchicrostyt et wr 1° 24 | UO2S A 10 (4 84) <
Ethare. 1.1 orya( 2-chioro-
8a(2-chicrosthory) methare 111911 | Dchioromethory ethane 1 24 1U02¢ [=4 000 (454)
Ethane. 1.1 [Metywnetasoxy) Jbm(2 chioro-
Se 2-eTwTwryiohthaisie 117817 | Dwtwihery prowate | 1 24 | uo2s ] 100 43 &)
1,2-Beraersacatoryt  acdd, [brs(2-etytheryn)
[ 4
.Y - ._ %9312 | 2-Propenore, | &rormo- L 1 4 | POY? c 1000 (e%4)
75252 | Methane, Ttrome- 1 2.4 |U228 L ] 100 (¢S 4)
4 Brormoptereyt pheowt o0 . . o] 101543 | Seraene. t 1° 2.4 | UG  § 100 WS ¢)
[ - 357573 | Styctwwdin-10-0ra. 2.3-Amethory 1 4 | PO ] 100 s 4)
13-8utadera. 1,1.23,4 4Nexechion- . 8768 1 24 | U2 X ' 0aSe)
1 Sutararmee, N-DA-Nowroso- . ] 224100 | N-Nrosod-n-butyerene 1* 4 |UIT2 A 10 4 S4)
18 71383 | n-Bueyt saconos " 4 | Uo31 0 000 TN
25 T3] | Methwi sthyt wawmre (MEK) 1 4 | VIS8 ] SO0 227N
2-8utancne peromce 1336234 | Mottt o0 Wowre Deroxe 1 4 VYD A 10 4 54)
2-8utancrs., 1.3 dretw- 1 (meBwito), | 19196184 | Tholanox 1" 4 | PO4S ] 100 (48 &)
Ol imeewiermroicarbonyt) cume.
2-8usn 123730 | Croonaicelwyas 100 1.4 | UOS ] 100 WS ¢
Q1703
2-8urm, 1.6 784410 | 1.4-Oichioro-2 astere L M 4 ) U074 X 1 ©asa)
28vtenoe acmd.  2-melwe.  T((2.3-dwdreary-2-{3- 303344 | Lamocerprs 1" 4 1YY A 10 (4 $4)
1 cxotAnoTY | metyl]-
2.5, 70-\ewatware- 1H-Oyrokon- A e, (1S
{1olphat 2).7(25° . 3A°). 7anipra ) -
BAY aCPR ... e 122084 5000 1 [+] S000 @2370) [7-9
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' LI - 1) o] 5000 {2279y &
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Cadmamm creorae . ... 10100642 100 ] A 10 (6 34)
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15207 s ! x 1 R
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e 392018 c-uun 1 A
Caichan dosecyenzenensionals 26204002 m 10 1.4 | PO21 A :g :: :\ 8
Calcaun fwpocteorie .. - 7778843 1000 1 c 1000 1484}
Camphens. octachiors- $001382 | Toxaphene Rl ablen 1% 10 (6 84) Q
Corbarmec acd. #0W boter . . - o] |5'm €0t cartamare (wethane) b ' : :oﬂ‘::l »
cmm SCXL. MeTwvTTeo ST SeNr $15532 | NN peiiminitly : ' mum . m«sa: 9
Carbarrec chicrsss. amewys- reerereemresin] 75447 | Ometwicamamon 't ' :
CarbamodTeoc chionce .
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Carton cwyfuonae 1% 10 ' A ot :":: -
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Carboric acxt, STaAN() + ) SR . — 378 “""‘n.m' vachicre. 000 124 | utn A Berfoprd f
" slaas ' s ise -
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CarBonOCHCNoG 5CKd. MeTy! esier 79221 | Methyt chicrocartonets Lo LREVL c 1000 (434) i-
- |- «|uoe !o 000 (22700 3
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Chioraene. ecrvecst | \ -4
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2.3.3a.4.7.78-neraryoro- 1 . . -
CHLORDANE (TECHNICAL MIXTURE AND META NA \ 1 2 ;
BOUTES) -
Ceoroane. aipha & gamme womens - o 57749 | Chiordane $ |‘ 12,4 | U008 x 1 (0454} [
| Choraans, techvecal " | %
4.7-Methano- | H-noene. 12,4 8.7 8 8-octachion> ¢ i ! . ]
2.3.3a.4.7.7a-heranyaro- : 2 ' . ! \ 0 asa) ]
Cinordane. techrecal §7749 | Chiorcane : 1 12,4 ) U8 >
! Chiordane. siphs & gamme somen 1 (-]
4.7-Methano- Y H o ens, 1.2.4.5.8.7.5.8-0C\aTHIOM- | ®
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OAORINATED BENZENES NA : ; " <
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Qe nrtew .. -| 7758687 | 10 1 A 10 4.54) b
Qe slsw. M wmorested ... e e ] 10380297 100 1 [ ] 100 (45 ) o
Qpre urves 215427 100 1 | ) 100 (48 ¢) 3
CYANIDES MA 1 2 . 3
Cymredes (s0RDI8 SalS oM COMpIeTEL) NOL O ST128 1 4 | P3O A 10 t4.54) g
wwe weckeg -
Cywrogen 450193 | Ethanadrie " 4| P ] 100 (48 ¢ s
Cysnogen dromece - SO6643 | Cyarogen bromeoe (CMIBr LM 4| V248 c 1000 (454) -
Cyanogen tromee (CN)Br SO8543 | Cyancgen tromede 1 4| U228 c HOOC (454} -
crionoe e S08774 | Cyancoen crionde (CNIG 10 1.4 | P23 A 10 14 84) e
Cysrogen cruonae (CNQ ... 508774 | Cyanogen chionde 10 14 | POD A 10 14 54) ®
wn «-one... 108514 | p-Benzocuancne 1 a|uwr LA 1€ 14 54) %
Cr 110827 | Benzena. hexahyire- 1000 1afuose (¢ 1000 (434) e
Cyclotwzare. 1.2.3.4.%.6-hewachioro-, 58890 | garnme—B8HC ] 124 | 129 X 1 0 454) s
(Yapha 2uiona Joeta daipha. SaDha. bl HeXaCNOrocYCIoNS1aNns (Q/TYN BOmer) »
Undane e
Cyclohwrarore - o 108944 1" 4 | U057 10 5000 2270 [
2 Octoheryi4 6-Orrropnens —merd 131895 | Phanol 2cycloheryid S-drro. " a | PO ‘s 100 (48 4) 2
1 W uaassmm 77474 1 12.4 | VIO A 10 (4 54) -~
Cyciaphoespharmeoe . N COVU U 50180 Ml,:JOinm 1° 4 | VOB A 10 (4 54}
N.N-De( 2 Chicroewyf)ievanvaro- 2-oxe J
280A ... . 94757 | Acenc sad (2.4-dichioraphenory)2.4-0. M ard 100 1.4 | V260 [ ] 100 (S 9)
oswn
2,40 Enr (YIR1) 100 ' ] 100 ud.4)
™
94804
1320188
1026387 |
1520016
192970
21
25108297
534471112
2.4.D. saks and esiers $4787 | Acenc aad (2.4-Gehorophennsy)»-2.4-0 Acd 100 1.4 | V260 [ ] 100 48.4)
Dm y 20030813 | $.12-Meprwhacenedons, $-acetyt 10-{ J-avuno- 1 4 | Uoss A 10 4.34)
204 vxiscuy-aphe-d dymodumo- pyTenosyiioay )-
72910 wraiwaro-6.8.11-rtydrony- | hethomy
. (6S-cmp
oo o] 12548 | & ., 1.1°42.2. y { 4-cteoro- 1 12,4 | VOO X 1 0488
TOE
4.4' DOD
4.4 OO0 72540 | 8o L 1,1 4224 Y { &chicro. 1 12.4 | UOSO X 1 1 4%4)
000
TOE -9
OCE...... cea 72559 | 4« 4 OOE 1 2 ) ¢ 1€ 4%4) w
44 DOE ... 72359 | OOE 1 2 X 174 S
| Barcare 1 1719 7 7 retier o maarend v | § £SNOFD- 1 ‘24 tU0BY X ¢ A

ke ol
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TABLE J02.4—Li8T OF HAZARDOUS SUSSTANCES ANO REPORTASLE QUANTITIES —Conbnued

{Nowx Al Commerm/Nows Are Locawsd of e Erd of Ty Tebie}

A-30

vzoe §

"o Coge t W, Ca!
am
\ogory Poure (kg
4400T 0 w 1,1’ (2.2.2-vchicrostwidens b | -cruore- 1 12.4 | Uos 1 Qs
OOT AND METABOUTES .. 4 NA 1 ? .
Owalnte 2303104 | Carbamotions ecxd. bin( ) ens®ivielwd-, $-(2.3-dc 1 [RAY- - ] 100 8.9
loro-2propenyl) ens
Oraztnor b 711 ) 1 1 4 10484) o
ODenz{ a.h ] sn@vecers [ - [, ] W‘;o(u)m L 24 | ey 4 1 (04es4) <t
1.2 $.0-Dberaarvacere
1.2588-ODOrTentvecene . ... $3703 | Obenz{ah)anttvacens 1° 2.4 | Uos3 X 10e80) —
Dberwo( e landvacen (%)
Obera(enlentrscere ... oo o] $3%03 | OBOAZ{ AN )Janevacene i 2¢O x 1 0 e84 8
1.2 5.0-Obenrerevecers
ORenz(asioyrene . e e 180480 | Benzolmit)pentaphens 1 4| voss A 10 (4 84)
(B R -0 L L Y U —— - 96128 | Propane. 1.2-0kvomo-J-croro- 1" ¢ | Uoes X 1 0e84)
Otnstyt praraiate ... ... . 84742 | O-ntatyt phinaiae 100 12.4 | VOB A 10 (4 34)
n~Buin phthalate
1.2 Senrensacartoryic acxd. dtatyl esier
Oh-rdusp pr 84742 | Dyt pnonslate 100 12.4 | Vos A 10 {4 34)
n-Bum phaneioe
1.2-Bonzeneccartorysc ocxd. Sibutyt ester
J— 1916009 1000 1 c 1000 (454)
—_— neeme] 1194858 1000 1 [ 100 (49 4)
117808 M 1 X 1 0esa)
Ouchvaropenrzers S— - F 1} R 100 1 [ 100 (48 4)
95501 | Benzene, 1.2.6h oOn 100 12,6 | 02 ] 100 (4% @)
$41731 | B L 1.3 m™On 1° 2.4 j Uort [ ) 100 {43 4)
108487 | & 14k p-Oncivior 100 124 1 072 ] 100 (45 &)
41701 | B 13 1.3-D 1° 24,0 8 100 {45 &)
25%01 | B 2 1.2-0n 100 12.4 | Q70 8 100 (45 @)
106487 | Benzens, 1.4-Gchoro 1, é-Onchiarabenzens 100 124 | WOT2 8 100 (45 @)
NA 1 2 .
21841 | (1.1 -Bohenyt) 4.4 darere, J.J Schioro- 1 24 | LON3 X 100 a%4)
75274 1 2 [¢] S000 (2270
784410 | 2-Butene, 1.4 chiarD- 1 4 | UOYe X 1 0ase)
75716 | Methane, cnoroafiutro- 1 4 {078 ] S000 (22100
75343 | Evane, 1,1-Ochicre- 1 24 { V0TS c 1000 (454)
Eylgens achionde
107082 | Ehane. t.2-Gcivoro- 5000 126 | UO7? [ ] 100 (a8 &)
Etwiene axcreonde
- e e,
75354 | Ethene. 1,1 hichioro- 5000 'Jltwn ’! 100 (43 &)
Vewicens chionoe |
156603 | Ethene. 1.2-0chioro- (€) " 24 {vore e 1000 (4541
111444 | B (2-Chicrosthy!) ether " 2.4 | U028 LA 10 (4 54)
€ihene. 11" oxyors{ 2chioro ‘
108801 | Propans, 2.7 <rytes(2chacre- 1 2.4 { oY . C 1000 (454)
111911 | Begi2-Chicrosthoxy) methane 1 2.4 | U024 | C 1000 (454)
Ethane. 1.1 -(methyienaorsiozy) Jbm(2 <Nioro- | |
542887 | Methane Ozytechions : M 4| POID A 10 {4 84)
120832 | Prenotl 2.4-cchioro- ! 1 241 Vot B 100 (4% &)
7650 | Prenoi 2 5-achioro " 4+ U082 8 100 (4 4)
N SP6208 | AVIONOUS ICTUONCE, DNy 1 ¢ POO8 X 1 {0 454)
20838197 | $000 1 c 1000 (454)
15999 JRS— - ‘
142289 %..
76475 | Provars, 1.2-Gichioro- 5000 |2l fm c !@ s
Propywene cchioroe
8003108 5000 1} ° 100 (48 4)
26952238 | 5000 AR 8 ; 100 (43 @)
78808 | . l PO
542758 | V-Propenw. | J-Gchiore- S000 12,4 { UOS4 ] 100 (45 §)
75990 | 5000 ' o 000 (2270)
2nr 10 t A 10 (4 54)
115322 5000 ! A 10 4 4)
80371 | 2.7 3.6-On Mphth(2.3-b}) . 345600 1 1.2.4 | FO3? x 10 454)
Dexacriono-12.2.20.0.8.84.7. 7 s-0cavore-,
{1saipha, 20eta 2asiphe. Joeta Sbeta.
Saapha 7bet. 7ssona)
1.2:3,4-On youlANe 1484838 | 2.2’ Bwrarere 1* 4 | UCRS A 10 (4.54)
Chowsy . 100087 1000 \ [ ] 100 {454 4)
Dwthwiarerw ... 682422 | Arwrw. dothws- 1* 4 | POOS X 110 4%4)
1,4-Ointvy 122911 | 1. 4-Ooxane 1 4 fUI08 [ ] 100 (48 &)
OreSwyihmryt pt 117817 | B (2-00wheryiphthaise " 24 U0 [ ] 10C (45 &)
12-Bercersccatoryic acd.  (Daa(2-eTwhwry))
outer
MIT Dio®wory 101580) | Hydramne, 1.2 detwe LM 4 | o A 10 (4 34)
O.0-Diottwt S i 3208542 | Prosphorocitivae scd, 0.0-deSw S-methwt ewar 1 4 | Uo7 ] S000 (2270
Orptiwpt-p-rowopnenyt 311458 | Phosphone scxd. dethy! d-rrrooheny! eoasr 1 4 | PO4y [] 100 43 ¢
Oisthwt phinates $44842 | 1.2-8enzenedcatoryic acd, Sety! orer 1 24 | UOBS c 1000 (454)
0O.0-Dhattwt O-pyrazswi phowpt 297972 | Prosphorotteee 3cd. O.0-Giettwt O-pyrazimt esiar 1 4 | POSO [ ] 100 (45 )
OwSwiatits 58531 | Phenot. ¢.4'{1.2dethws-1 2 ethenedyite-, (E) 1 4 | V0SS X 1 (0 e54)
Outvy 94508 | 1.3-Benrohosow. $-0ropy- 1* 4 1 YO0 A 10 (4 54)
Oisaprapym _ I 55814 | Phosonorofuondic 8CId. B t e dwietty) axter 1" 4 ) POa3 3 100 145 4)
Hsmm vz:uoauo-a 309002 ' Alorn 1 124 ) PO04 X [ 1 (0 a%4)
nNexacteoro- 1.4 48.5.0.0a-rerewore ; |
(1 Mipha, $810Na. 4800, Sa10ha. SaDNe.
Sabea) 1 4 5 3 Dwnethanonaohtheene 485738 i1soomn 1" « POSD b 4 10 45%4)

| (VONPY 16-L-2) | "4 NI OF
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TABLE 302.4—Li1ST OF HAZARDOUS SUBSTANCES ANO REPORTABLE QUANTITIES—Continued A-31
(Mot AR Corvwvaran/Notes A0 Loceued ot T End of T™his Tabie)
Tty Fra &)
CASAN Raguistory Synoryme ACRA
Hamroouw Sasarce RO | Comet | wam | Comgey | P mg
Number
Sebewm)2.7 3. 8-Ormetanarepnty( 2.3-0 jesrera, 00871 | Oistemn A 124 | P37 X 1 @.464)
34549 0-hanacreore- 10t ) 0001 T
. ) Josn. foew,
oCHWare- I,unna::ium 1 12.4 | POSY x 1 pasH
o (2.30) $.458.0.9-ham. Enan. & mowboties
wiero-10.2.20.0.0.84.1. 7500 Sy,
salphe 2beta_2ebea Jeloha, Salpia,
c&amrw 0818 | M scsd. O.0-dmetwt $-( Ametwt 1" 4 | PO A 10 4.54)
rORD cnetvl) ener
1.30m yosruxtng 119804 | (1,1 Sonheny ) 4.4 deame.).J dmethory 1° ¢ | UOR1 [ ] 100 (43 &)
Drmatwiarew 124403 | Metoranwe. N-metwt- 1000 14 fuos2 c 1000 (454}
-Ornawwy - 117 | B NN V-4 {phenyiare-} 1 4 g A Wpll‘::)
2.12 Oirmeewdenz soore ... §7970 | Seralsjanwvecena. 7,12-Gmetiwe 1° 4 X 1 )
12 {9 anav 119937 | (1.3 Boherwt) 4.4 darmee )3 Ametws L 4 1 oS A 10 W4
y 00158 | Mycropercaace. 1-metwt. { Dhenyetys 1 ¢ | Uose A 10 {4 34)
THe? | C o . y 1 4 | uoer X 1 0%
$7147 | Hyrapne, 1.1 -Gmetws 1" 4 | Lo A 10 (4 84)
$40728 | Myaraone. 1.2-Gmevws 1° 4 | o X '} ©4%4)
122000 | Berzensetharanune. MONA AIDhe-Ometws 1 ¢ | PO 0 5000 @270)
105879 | Phanct. 2.4-Grratw 1 2.4 | Ur0Y 8 100 (49 4)
131113 | 1.2 80z ocxd, v o 1" e | Vo2 ] $000 2270V
TT781 | Sulunc scxt GhrmeWvy) S0Nr 1* ¢ | [ § 100 (45 @)
25184543 1000 1 8 100 (48 #)
99650 e s
s28290 o e
100234 - ~
£34521 | Phercl, 2-metwide 6-drwo- 1 2.4 | POAY A 10 (4 S4f
25850587 1000 1 A 10 (4.54)
29718 {
$73508 [ - .
i $1288 | Prarat 2.4-Gvwo 1000 12,4 | PO4S A 1Q (4 $41
- 25321148 | 1000 12 A 10 (6.540)
| e10399 | '
121142 | Benzens. 1-methyt-2 4 Snviro- 1000 12,6 | U0S A 10 (4 54)
608202 | Benrerw. 7. metwt 1 J-Arwwo- 1000 12.4 | U0 | ] 100 48 ¢
88887 | Phenal, 21 mePwiDropy)-4.6-arwo 1* 4 | R0 [+ 1000 (434)
117540 | 1.2-Serrenadcartorvic 6cd. Gocty! ener 1° 28 | V7 o] S0 @270
123011 | 1,4-Ontwienadicude 1 4| yioe [} 100 (48.9)
NA. 1° 2 [
122087 | Hydranre. 1.2-dipheryt- 1 YRRV ) A 10 4.340)
- —_ ——— —_— —_— —_— —_—
Oiphosphorarmece - 152108 | Octamet wigyrophosohorarute 1° | ¢ i roRs '8 | 100 (48 ¢)
Ophosphone 8ad. tevsety eser 107483 | Teusetry pyrophospnete 100 14,011 LA 10 (4 54)
Ogropyiarers - 147847 | 1-Propanarmene, Noropys " LEVIAL] [~} SO00 (2270}
Obnpropyvwwosarere .. | (21847 | 1-Propenamne, N-vroso-N-propy- 1 2¢ Ut A 10 (4 $4)
Oigust 45007 1000 t [+ 1000 (454)
meerm |
Oansioton 298044 | Phosphorodttume [ § 0 ooty S{2. 1 1.4 | P I ¢ 1 [0 4%4)
(otwrOw0 e loser
Ouctaret $41837 | ™ (2% 1 4 | Poas s 100 (48 ¢)
SN !
Owson . S 10841 100 1 ‘ [} 100 (45 &)
Dodecyenzenenusion: scs arresm | 1000 | 1 [ 1000 (454)
Endosutan .. metnen t v e et e — 115297 | 6 S-Metheno-2 4.3-benrocorateon. $7 09 10.10- 1 ‘ 124 | POSO X 1 (0 454)
hezacrucro-1.5 54.6.0.96- Neraryaro- 3omae |
aphe - Endosuiten . - oo 959908 e ! 2’ x 110 454)
bets - Endosutian e e e - i 3213859 1 21 X 1 (0 454)
ENDOSALFAN ANO METABOUTES ... .. — NA 1 H o
Endomutan s 1078 " 2 X 10 45%4)
Erdothad 145733 | 7-Onalncycio( 2.2.1 Jheplane-2 3-cartoryse scxd 1° 4 | POSS c 1000 (454)
Endrn. 12208 | Endn. & mewboines 1 12.4 | POSY X 1 10454)
2.7.3.6Dimetrancnaphih(2.3-b)oxvene,
3.4.5.0.9.9 -herechioro-18.2.22.). ]
0.64.7.78-ccatware-, (1aahe, !
>ea 2abeta Japha Saloha.
Sabeta 7be 7salona)
Enarn 7421834 1 2 X 1 (0 454)
NA 1 2 e
72208 | Enarn 1 12,4 | POSY X 1 0.454)
273.6-Oimstnancnaptih( 2,30 laxrene,
3.4.5.8.9.5-hovacrvoro-18.2.22.3,
8.04.7.70-cce-waro-, (18aipha.
Dot 2abeta Jaioha baphe. ..
Sabow. 7beta. 7aare)
Eplchiorohvann __. 100488 | Oxrane. (chicrometw 1000 1.4 | UDLY 8 100 (48 &)
Eprwptrrs $1434 | 1.2-8 &1 dwyroxy-2+ Y ald 1° 4 | POX2 [ 1000 (454)
Eth 75070 | Acewiserwoe 1000 1.4 | VOOt [+ 1000 (454)
Efwrarvire. Nothwi-Nowoss 55108 | N-Nvosodetvwiarens 1° ¢ uITe X ' 0 e54)
1.2-Ehansdames, N.N-GMetwi -2 pyndiyt-N 42- 91808 | Wethapyriere 1° 4 {UI1SS o] SO0 (2270)
Tianyimetwl-
EPara, 1.2 dRwore- 100034 | EPwiens dibrormide 1000 1,4 | VOS7 b4 1 0 484)
€hana, 1,1-dichioro 78343 ﬂ'm-m 1 24| wone c 1000 (454)
.1 Olchiorosthane
Ehane, 12 107082 s}m achonss SO00 124 f O77 8 100 (45 ¢)
Ocoroethens
En o 480198 | Cyarcgen 1" [RE, 1] -] 100 (43 &)
Ethane. hexachiro-........ 87721 | Hexacreorosthane 1 24 U K] 100 1S &)
Ethens, 1. 1°-{ maSwienatmniory) a2 111911 | Bui2-chiorostrory) methane 1 2.4 | UC24 ' [ 1000 (484)
cheore- Okchworomethory ethane 1
Etare. 1.1 crytm- .. . J—— 00297 | Etwt et 1° t s LyUN? -] 100 (48 4)

008144
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TASLE 202.4—LIST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES —Continued

[Notx AS Comrvnaren/MNows Are Loceted ot T End of Thin Tetie) A-32
Shanry Frai R0
Hazerdous Substenae CASRN LT ACRA
~o Code ¢ Wes Catogory Porm Mg
N
Ehana, 1.1 anytm{2 chiore 111444 | Bis 3 chicrosting stwr | M 24 | U028 'y 10 (4.64)
Oichiorostw etwr
Ewrm, permcricre 79017 | Pertacrcrosthare 1 4 U4 A 19 (4.84)
Ehera, 1112 0vcN0re 008 | 1.1,1.2-Tevaciorosthans t° 4 | U0 [ ] 00 48 &
EPune, 1,122 wyschure 78348 | 1.1.2.2-Tevncfvorostars $ 2.4 § 200 [ ] 00 45.4)
Etanee 02558 | Neoacsarvee 1 4 ju1s A 10 14.54)
Etwrm, 1.1,) - icrore. 71558 | Motwi criorolem " e c 1000 (454)
1.1.1.Trcreorosters
Evane, 1,127 79008 | 1.1.2-TAchorostwne 1 24 | u22? [ ] 100 48 ¢)
£ harewcaotaone s, N-{((mawws | 16752773 | Metrorwp 1 4 | POSS [ ] 100 (43.4)
MTENOICArOonY Jory )., ettt eeter
EPanot, 2 v 110808 | EPwisre gyont moroethyt ether 1° 4 | Udse < 1000 (454)
Evaret 2T 4 o 1116847 | N-NArosOOETW OIS 1° 4|3 4 1 04a%4)
EVancre, | oherwe 98082 | Acewphenone [N 4 | Uooe i0 000 (2270)
Ehere, creoro- 75014 | Vi crwonoe 1 2.3.4 | Vo3 B 140 454)
Ehene, 2ceroRSORY- . . .. —— 110758 | 2 Chicroetwe v oW 1 24 | a2 c 1000 (454)
Ehena, 1,1-BcMoro- 78384 | VirySoere chionas $000 t2.4 | UOTR [ ] 100 (49.4)
1,1-Oxcticroeewiens ‘
Ehene, 1.2 dchioro- (E) 156808 | 1.2-OciNODeSware 1° 24 | VOV e 1000 (454)
Ehera, °> 127184 | Perchuorostwiens 1 2.4 | U210 [ ] 100 (¢5.4)
Tevacrorostwrs ‘
Tevechicrostwiers
ERONe, WO ... ..o rrenasscnrrinis s 79018 | Tnchiorostwne 1000 12.4 | v22s 8 100 (43 ¢)
Tachiorcethyere | .
Edwon ... sana 0 \ jA 10 (4 54)
Etwt e 141788 | Acesc acd. oty esser 1° 4 U2 +] SO00 (2270)
Ewt soryles 140848 | 2-Propence 8cus. oUW eetar 1 4| U3 [ 1000 {454)
EPwlercens . 100414 1000 12 [ 1000 (454)
E0wl carbamate (Wethare) ... ..............oe. $1798 | Casbarrec acul sl outer 1 ajuZe [ ] 100 (43.4)
Eowl cy 107120 | Procanerwis 1 4 | P10V 'a 10 (4 34)
ESwienstmacrtuocarbam a0d. saits & esiers 111548 | Cabemosteor scd. 1.2 4thanecys. saits & 1 4 jlutte o] SO0 (2270)
ssiore
Etwy - ... . 107183 1000 1 , [+] 000 (2270)
EWwyter o0 (EDTA) . ..o 60004 5000 t 10 5000 (2270
Edwiers abromese 1088 | Etane. 1.2-Gbvorre>- 1000 1.4 | UOS? , X ' (04%4)
Eytene dcrvonde 107082 | Ethane. 1.2 Gorore- $000 124 | Uo7 | [ ] 100 (45.4)
1.2-Oxchorostare
Edwiterw glyct monoetwl e ... ] 110808 | Ethanot, 2-ethawy- 1 4 [ IS8 c 1000 {454)
ERwtere cwae 75218 | Oxvare 1° 4 juns | A 10 (4.54)
Evw 98487 | 2-Irscaroasnetvone | M 4une A 10 (4.54)
Ehwlerevene .. . e 151544 . Azrine 1| 4| PO X 110 454)
ENt oter e e e s 60297 | Eane | ! orvom- 1 4 )17 [ ] 100 (4% 4)
EPwdens dchionds . . 75343 | Ethane. | | Octuoro- ‘ t 2.4 | VoTS [ 1000 (454)
1.3-Ochiorosthare
€ Pl methacryaie 97632 | 2-Propencc acxt, 2-matt oW Bl H 1° 4 (U ! c 1000 {434)
Efwi metwremions 62500 | Met\anonnorsc scxd. et seier vl e {une x ' 10 a%4)
Faroras .. e eeseen ceee oo 52887 | Prospnorosece acad. O.[4-{(G- metwiarwe) as- 1° ‘ 4 | POO? [+ 1000 (454)
lorwyl) pherm} O O-cemetiy esier | !
| 1000 | 1 G 1000 (454)
1000 | 1 e 1000 (454)
s540087¢ | | | '
7705080 | I 1000 ¢ 1 € 1000 {454)
7783508 | 100 ¢ 1 [ ] 100 (45 )
10421404 | 1000 | 1 c 1000 (454)
1000 | 1 [« 1000 (454)
1000 | 1 c 1000 (454)
! 100 | 1 s 100 (48 @)
| 1000 1 - 1000 (454)
Berzo(Lh ) horens 1° 24 | UIN [ ] 100 (45 4)
;" 2 D 4000 (2270)
[ 4 | POSS A 10 (4 54)
Acosrmae 2-fucro- 1 4 | POSY 8 100 (48 4)
ACRUC 8CII. RUOrD-. SOCRUM SaR 1" 4 | POSS A 10 (4 54)
1000 14 |22 ] 100 (49 )
) 5000 | 1.4 | U] [~} 000 (2270)
| Morcury hamsnase . 1 4 | POBS A 10 (4 54)
, 5000 1 0 500 (2270)
Furtaran | 1 4 {UI2e 8 100 (4% 4)
Tevaryrohsan 1° 4 U2 c 1000 (454)
Futesl ’ 1000 1.4 {UI2S D SO0 (2270
Maiec anryorde 5000 1.4 | V147 =] SO0 {2270}
2 Furancarootsidelwds , 1000 14 |1 o] S000 (2210)
Fuan ! 1" 4 [U12e 8 100 (45 @)
0-Gucoss, 2-decay-2-{ [ (methytrvroscamino). l 1° 4 { VX8 X t (0 4%4)
carborwi Jeminc ) Sveplozoan ‘
Glucopyrancee. 2-080%Y- 2-(3-mety-J-rewoscas - 1° 4 | U208 1% 1 0.454)
e |
Sveprcrotoan
Gyoidy v 785344 | Ovanecastony atelwyde [ 4|1 'A 10 14.84)
G, w M y-N -niro-N 0237 | MNNG 1° 4183 A 10 (4.54)
prapdunny #8500 1 1 X 1 0.454)
HALOETHERS NA 1 2 .
HALOMETHANES . NA i 1 2 .
L Te448 | 4.7-Metano-1Hedene.  1.4.5,6.7.8.8-heowcrioro- 1 124 | POSO X 10 484)
Ja.4.7.72 wearwaros .
MEPTACHLOR AND METABOUTES ... .o NA 1° 2 ' ve
............. 1024573 | 1° 2 X 10 4%4)
\rOr 119741 ' Bonzorne heLaChOD- 1°1 2.4 |27 A 10 (4 54)
87683 1 1,3-8 w. 1,122,440 10 24l b3 10 454)

sope
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TABLE 202.4—L1ST OF HAZARDOUS SUBSTANCES AND REPORTABLE QUANTITIES —Contnued
{Notw: Al Cormywerva/Notes Ave Locasss i 0w End of Thin Tabie)

A-33

Natvaery el RO
Mazardous Substance CASANM Reguisiory Syroryee RCRA
°] Code t Wase Category Pounss (Kg
Mo
HEXACHUOPROCYCLOHEXANE (o Bomers) | 087314 1 ? .
[ o T S 50008 | Cyciohexaara, 1.2.34.5 8-hexacNore-, 1 124 e 4 1 0.484)
{telpha 2aiona, Joeta, daihe. Salhe. o>
Pavwne-8rC
Undare
- v 77474 | 1,3-Cycio APERES S, 1 124 U1 A 10 4.84)
3o orter 47728 | Evane. Nezacreare- 1 24 uin 8 100 (48 &)
o 70304 | Phanal 2.7 -methwiernci( 3.4.6- rhioro- 1° 4|ute [ ] 100 (48 @)
» e 1888717 | 1-Propene. 1.1.2.3.3.3-hexacriore 1° e c 1000 (454)
ety 1Y aorONcrae 157584 | Townge acxd, horset suier " ¢ | ros2? ] 100 (48.4)
Hyoresre X012 1 [RRTIE -] X 1 0.454)
Hygrasme, 1.2 Setws 1615801 | N.N Duewewararne 1 4 | yoes A 10 (4 84)
Hydranne. 1 1 Smety $7147 | 1,1 Ormecwiwararne 1 4 | Uose A 10 (4 $4)
Hyaraone. 1 2AMEOWE .. 340738 | 1.2.Ownetwewanne 1 ¢ | uoes X 1 10 434)
Hyranre 12 dohenys 122087 | 1.2-Doherwewararve 1 4 (U100 A 10 (4 54)
Hyaranne, meowh 00344 | Metwt yranre e ¢ | POOS A 10 {4 34)
Hydr T9198 | Theoserrscarbarse 1 4 Pre [ 100 (43 &)
oy acag Te47010 | Mycrogen cronoe 5000 1 [} $000 (22700
Hygrocysne soxd 74908 | Hydrogen cyweos 10 1.4 | PORI A 10 (4 84
v one scd 7884393 | Hydrogen fuonae $000 14 [ U134 [ ] 100 (45 !
Hygrogen crvonds - 5000 1 0 $000 (2270
Hyagrogen cyarvoe 10 14 | POSY " A 10 (¢ 54]
Hyarogen fuonde 7684383 | Mycrofuon: scxd $000 14 U1 | 8 100 (45.4}
Hydrogen euhds . 7763084 | Hydrogen euhde M2S 100 1.4 Ut2S [ 100 (45 @)
Hydrogen sufcs H2S 7733084 | Mydrogen surfas 100 1.6 fUI3S [ ] 100 {45 ¢)
Hydroperonde. | -metiys | Oheryiethy 80189 | alpha.siona Ov YOy Py 1 4 { Uoes A 10 (4 $4)
2 4rreca NOre 98457 | Edwilernevecaren 1° ¢ {Une A 10 (4 54)
Inderu( 1.2.3-cNoyrene 193095 | 1,1041.2-Phervienepyrens 1° 24 | UW? ] 100 (49 4}
t 3 lobenIoNs §rONS ... SO 85449 | Phthaac antworce L0 iU o %000 (2270)
oottt 7883¢ | 1-Propanol. 2-metwe [ hd 41 U1e0 [} S000 (22700
o™ - 483738 | 1,4.5.0-Ormethanoneontaiens. 12.3,4.10.10-0wa. 1 4 | POBO X 1 (0 454)
CNOro- 1.4 44.5.0.83-heranvara.
{Vaipha sapna. ¢abeta Sbem. Sbew Sadew)
scpforone ... TS0 1° 1 -] 5000 2219
wopr . 1000 1 ] 100 (45.9)
BOEropanciamIne SodecCYeNntensnsionate 42504481 1000 1 c 1000 (454)
120581 | 1,38 S 1 4ty [ ] 100 {45.6)
ADrtn S{ar s 2763984 | Muscamor 1 4 | rFOO? c 1000 (454)
IA PN )
Xapore 143500 | 1.3.4-Metheno- 2H-cyciobutall od Joertaien- 2 -one, 1 1.4 {Ure2 ix 1 10 450)
1.143.34.¢.5.5.54.5b.
L e X044 | 2-Buaenoxe acxt. 2-metwt, {23 Bwareay-241- 1° 4| U1y A 10 (4 84)
Yo Un-3-metws-\ ) v}
2.3.5.7s- WO waro- |1 Hoprolz 144 eewr, (18-
{1slphe(2). 7(25°.3R°),7ssal }
Loed T 1740021 1 2 ]
LOBO SOOI .. . ... et eceemceman s amremstes cvasene 01042 | Acetc scd. nac(2+) saRt 5000 18 {Urea s
LEAD AND COMPOUNDS NA | 1* 2 .
Lead arsenate . _.. 7784408 | $000 1 X 1 0 e54)
7845282 |
10102484 |
Lead. Orsiaceaio-Oltarshyoro: —— 1335326 | Lesd munecetate 1* U1 B 100 (48 &)
Lead chioraie rcvree ¢ e o e 7750984 | 5000 1 8 100 (45 4)
Lead Auctorste . 13814988 | 5000 1 4 100 (48 ¢
Lesd Auonae T783442 1000 ' 8 100 (43 &)
Lesd ochae 10101630 $000 1 [ ] 100 (43 4)
Lead e ... 10099748 $000 1 [ 100 (48.4)
Lead phoaohale .. 7448277 | Prosphone scxl sad(2 + ) sah 20 1 4 |yres 3
Load SLBAVaM .. ... . ... . e e e e 7428480 S000 Al D 50008 (2270}
1072381
$2652592
56189094
SR 1335328 | Lead. tuiscetaio-Oltetanydrozywm 104 4| Utes [ ] 100 (45 4)
18729807 S000 ' [ ] 100 (49.4)
T481Q
1314870 3000 ] o 50008 (270)
snnrn S000 1 ] 100 {45.4)
Lndare 000 123.4.5.8-haxacruore-, 1 124 [ U129 X 1 0.454)
{1apra_2aohe. Joeta. 4aioha Seoha. Sheta)
Qamma-8HC
Haxacreorocycioherane (Qarmma soman
Litwan 14307358 1000 1 A 10 (4 34)
Mala® 129758 10 1 ] 100 (45.4)
Melex acw 110167 000 1 ] S000 (227"
Males: srwande 108318 | 2.5-Fuanchone $000 1.4 | Lre? o] S000 (22700
Maime hydrande 12X331 | J.6-Pyrdazredone, 1.2 Ewaro- 1° LRAVIT ) 0 5000 (221
" w 100773 | Propenedsvwes 1° 4 U [+ 1000 (454)
» 140823 | L-Pherwyisirew, 4-(Du(2-chiorostw!) errenol] 1* 4 1 U1%0 X 1 0.480)
[* 20387 100 1 A 10 (4.54)
Mere v 32041 1 1 X 1 (0 454)
Mercoue e 10045840 10 ] A 10 (4 34)
v nrigte mse 10 1 A 10 (4.54)
[ fvocy Se2es8 10 1 A 10 (4 54)
v rewsw 10415748 10 1 A 10 (4 54)
78087
[ 7430876 | A 234 U1 X 1 (0 4%4)
NA | 1° H b
42284 | Prenvimercury scoste 14t 4| POR2 8 100 (45 4)
620884 | Fuirwrec B3 Mercurvt? « et 10 4 | PORS A 10 14 S0

008146
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TABLE 302.4—LIST OF HAZARDOUS SUBSTANCES ANO REPORTABLE QUANTMES—Contnued
(Mot Al Convaere/Mows Are Locaied o P €29 &t Dm Tebis}

A-34

e d Pra RO
Regustcry Syronyre noRA
Hazmvous SubRence CASAN AQ | Coset | wesms | Cangey | Pouas <o
) Sropenerarie. 1-metwh 1 s {ue c 1000 {454)
prosponidndiagpipey oot ’m- 4 1000 1.4 | uose < 1000 {494
" £27% | Kevoaodmenyanre vl aeem e o0 s
eheramrs, N-metwi-NAToR e 1° 4 1000
e ;g Ugtw criaras " 24 | Uoes [ ] 100 (48 )
Motwrw, creare- 1or:2 | @ Tt metwt sther 1 4 | UDes A 10 4.54)
Setwre, CRromethory- 74943 | Me®wiene tromese L 4 { U c 1000 (454)
'..,,,.. m' 75082 | Motwiere ctvorae r 2.4 | voso c 1000 (454)
: 75718 | Octuorocfucrome®ene 1 . ID: | 2 %7‘2;:
Me®wre, GCNOMOOMAIS . e oo ie =] . alun
e ene, ©I ... 74884 | Mot 008 :' 4 1 POS4 ' L X J
MeGwre, :;:: WDI m'm [} 4 | POIQ lA 10 (4.54)
Metwne. ory s Trct Sransasieny chNooe (L] 4| P8 '8 100 (45 4
Meharonsen mm jodbipuns :‘3 | Ethyt methansnstonsie 1° 4 ume | : lolo ‘:;
[ T - SO0 124 | 2n 1016
Meture. w - Boviod Rovivailharinand v alpiiz  |a 10 (4 84)
et a0 WO 76252 | Bromotorm 1* 20 | uan s 100 (4$ &)
[ . wor 47083 | Creoroiom $000 1.2.4 | Uoae A 10 (4.94)
\ePare, ncriore- . 15004 | Trchioror 1 [RATI: ) 0 000 2270}
Mothere. m 16533 | MoRwamercacian 100 1.4 {U1S3 [ ] 100 (43 4}
- 1 1.2.4 | POSO X 1[0 454)
0.9-40wn0-2.4.) Denroaces Sestm, 0)7.:::.0 10- 115297 | Endosunan
.88 he
‘;-a‘enuou:‘stt,l 1:‘“:_mwv 2.0re, 143500 | Xepone 1 te a2 X 1 (0 454)
4.5.5.58.5. X 1 {0.454
u'mmm. 1 4.5.0.7.8.8-hevracrioro- 78448 | Heptacruor ! 124 | Po3s 0434
,7.75 lowahware 3 1 (0454
4.7’;‘-:«.;.%, 1 2.4.5.0.7.8.8 octachioro S7748 . ! 124 | U8 Pas
23300774 M Qlorara sore & garma somen
87581 | Metwt axconal " sjuise 0 5000 (22701
.hf-m ..... 91008 | 1.2.€ N.N-Grmetyi-N -2 pyrcinye i 42 1 4 {ss l o] 000 (2270
st ST | Eammooree | eod Nllimowws | 10 ¢ | ross s 100 (43 ¢)
SmInG 1Carbonyt ., MetW estr
“ 72438 | Benrene, |.raz);'-'mv el 4o ! 4| x 1 P4shH
Yo ........... pleig
Methanal L Id US4 0 S000 (2270
Mot ot ::m Methans, tromo- v 24 | Lo ¢ 1000 (454)
Metwi . 1 4 iue '8 100 (45 @)
1 Mowen 04800 | 1. 3-Peracere
Molw! crionoe . 74873 | Motrare. chioro- [ A 24 | U04s | [ ] 100 &S &)
Moty - 7821 | Casbonochiondic acxd. Mety ener " ajuise € 1000 (454)
Mot chorolarmete I
Metw! ot ™ . i 71556 | Ethane. 1 1.1.chvore- 1° 24 |U2 ¢ | 1000 (454)
1.1,3-Tnchiorosthans i
Mehwt chicrotormae SR 73221 | Carbonochiond scxl, MeTH! suler L hd «|U1se [+ 1000 (454)
Methyt chicrocarbonsts |
- 58408 | Benz{j)acsantvyiens, 1 2B waro J-metwe 1e ¢ juis? A 10 (4 54
4.4" MeCvperateal2? 1 101144 | Boruenarmne ¢.4 -MeTieretu 2-Chicro- 1° 4 |Nss A ! 10 (4 84)
oy . a 74953 | Methane, ctwomo- 1 4 { uoss c 1000 (454)
\UrSwiere chorae v i} 75082 | Matnare. acnioro- L 2¢ | Loso c ! 1000 (454)
WSt etwt Letone (MEX) 2.8vancre | 1 4 U189 2 S000 (2270)
ot eyt hotone Peronas . ... 2-Butanone peronce 1° 4 V80 A 10 (4 54)
Meo®wl hyaanne eeremertinem - Hyranne. metys 1* 4 | POSS A . 10 (4 54}
MoPwt OB . e e, 14804 | Metare. waD- L ¢ U . ! 100 (43 4)
Mothyl aotaty! kelorm S 108101 | & Metwi-2-pentancne 1* o | VI 0 S000 (2270)
Mot yansw ... 424239 | Methane. mocyansio- 1 4 | POBS . se
2-Methylaciorwee . TS88S | Aceione cyanchyann 10 1.4 | POSS LA 10 (4 $4)
Propsrenmnie. 2-haroxy-2-metys }
Moty Caoar . 74831 | Methanetus 100 1.4 i UVSY 8 100 (45 @)
Treorwthanat '
Mol methacrview 80628 | 2-Propencc acxd. 2.-methwh metwl esier l 000 | T4 Ute2 c 1000 (454)
Moyt passtaon 290000 | Prospnorotea  saxd.  O.O-dmetyt  O-(4-wwo- 100 f 1.4 ) POTY [ ] 100 (4% ¢)
phetwl) sster ,
4-Motwt 2.0 108101 | Methy! sctanyt ketone 1 4 |uey -] S000 (22700
Mo rrecns sce 50042 | 4(1M)-Pyrvradinons. 2. 3-CWaro-8-mets. 2 -Seom- 1* 41U A 10 (6 54)
Mewrphos TROM? 1 | A 10 (4 54)
! tew 315104 1000 1 c 1000 (454)
Miorwon C $0077 | Azrno( 7 3" 3.4)pyrrorn( 1. 2-4) noie-4 7<Sore - 1 4 | U010 A 10 (4 84)
ameno-8-{ { {amnocartronyory ) i)
1.18.2.8.04.80-No xalwro-84-methory )
[1aS{taapna. Sewa. Sastie, Sbaphe) )
MNNG 70257 | Guarwsine, N-metwi-N' owo-N-vwos 1 LAR] -] A 10 (4.640)
\ Y 75047 1000 1 [} 100 (45.4)
Wonometwiamne T8 1000 1 ] ! 100 (45.4)
v S L 1 4 | e x 1 0 454)
v 2762084 | K 2N-s 8¢, ¥ $ (Ao 1* 4 | MO7 c 1000 (484)
EYO-3-monKzoN
Naied 00708 10 1 A 10 {4 54)
$12-Mapreneceracions. $-ecetyt- 10-{3-0mne-2.3.6- | 20830813 | Dauncrmyaon 1° 4 | YOse A 10 (4.54)
Yidetwy-aiphe L Jyxo-hexopyranoeyioay )-7.8.9. 10-
4.8.11-yPwarouy1 y-. (8S-c8)
1. Nagt 134327 | alpha-NachEwiarene 1° 4 {yrer (] 100 (45 4)
2 Naphthaler o 91508 | beta-Neprwiarmme 1° LRV ] ' A 10 (4 S4)
Nephwisrarrene N.N om(2chioroeewh ... 494031 | Chiomapranne 1 ¢ Yo B 100 (4% ¢)
A 1209 5000 | 126 |uiss 8 100 (48 &)
915387 | bets-ChicronapMisiere 2 Chicronaphhaisne 1! 24 | L0a? o] S000 (22700
130184 | 1 s NapnthoanOne ! [ 4 Urea - EARA thawa.

vzoc 8

008147
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TADLE 302.4—0L18T OF HAZARDOUS SUBSTANCES AND AEPORTASLE QUANTITIES—COMinued

lm»mmwnnmumt&)

A-35

by Aral RQ
Syroryrn ACRA
Mamrdos Subsmncs cAw Regusmary AQ | Cotet | Wess | Comgay | Porws i@
Movow
2.7 Mapthateraduusioric. sl 3.3 (0T dratw 72974 | Trypan oam ' 4 ue A 10 .88
(1,3"Dipherwy-4.4' <Sy0-Di(a20) Jbin(S-ome<-
Pyarony)>-ovssochan sall.
Nephthers ecss 1398248 100 | ! [ 100 48.9)
1,6Maphe 130154 | 1.4 -Napnehasenedions 1° 41U 0 100 270
olphe NaghPwAarree 134327 | V-Naorsamnarmane 1° 4 @7 [ ] 190 (48.6)
bow-Mapf et 91588 | 2-Nephthasenarens 1 4 A 10 4.940)
- NapNE WIS 90004 | Thowres, | aphHihalenys 1" 4 PoTE [ ] 100 48 6)
ket TP 7440029 | 1° ] [ 100 48 &)
Mchat wrn ntsw 15000180 $000 ] [ ] 100 48.8)
NACICEL ANO COMPOUNDS e} NA ¥ ! .
Nichel J— 13463763 | Niched cartonyt MKCOM, (T4 ™ 4| mon A 10 (4.54)
Nchs! oy MIOOM, (Tdh e}, 1 J46TIEI | NicR S CRrDONY e [l Lol A 10 (4.54)
Niche! O ... 7710540 | 000 1 [} 100 (48.4)
37211088
Nichsl cy $57187 | Nickel cyermie NCNI2 1° 4 | POTe A 10 (4 84)
Nichsi cy aon2 587107 | Ncasl cywsde 1 41 PO7¢ A 10 (4.94)
Niche! hyaro 12054487 | 1000 1 A 10 (4.64)
Nichel mvrese . 14210782 | 5000 1 [ 100 (48 &)
Nchat nftaw T708814 | 5000 1 [ ] 100 (48 8)
Nooene. & sans 54113 | Pyrcine, 3-{3netwt- 2 pyrroudny®-. (3)- 1° 4 | POYS [ 100 (48 4)
Nve ocw T007372 | 1000 ! ¢ 1000 (as4t
N 0K AN (1 4) B oo m o], 1010268 | Thatiagm (M) nivew 1° il s 100 (48 &)
Nivic oncm 10102429 | Nrrogen oxie NO 1° 4 1 POTS A 10 (4.94)
p-Nmoandre ... - 100018 | Serzerw e, 4O 1° 4| POT? [+ S000 (2270)
L - 90943 | Berzere WO 1000 124 [ UreS < 1000 (4841
Nvoge: 10102440 | Nerogen oxcs NO2 1000 1.4 | POTS A 10 (4.84)
10544728 |
Nvogen axce NO 10102438 | Nwac oxxde 1° 4 (POTO A 10 (454
Nwogen axoe NO2 10102440 | Mwogen doXde 1000 14 | POTS A 10 (6.54
10544729 |
oorycerve SS430 | 1.2.3-Fropenstrol. VTR 1* 4 | pomy A 10484
Nroohen (musd) 29154358 | 1000 1 [ | 100 (48 ¢
m-ASrophencd 554847 | ] 100 ¢48.¢
o-Marophenal 58738 | 2-Nwophero!
p-Nvophenol 100027 Pranol, oW
4Nwrophenol
o-MNrophenct 7S5 | 2-Nwopheno! 1000 12 [} 100 (48 @)
p-MEroDhenc 100027 |  Phenol, 4<vwD- &NNraphenc 1000 126 U170 [ ] 100 (49 &)
248w M738 | o-Navvonent 1000 12 [ ] 100 148.4)
e ‘ﬁ‘ymmm l? u.; ulm ] 100 148 4)
YON’ : Propene. 2.0 :: ; [¥1h4] i A 10 {4 84)
9724180 | 1 Buranarwe N-Datyl-N-viroso- 1* 4 . .
1118547 | EgnoL 2.2 {rvtrosoeminoite- 1 dom sy
55188 | EPwraTvne. N-ethyi-Nvroso- 1 a{ute \I X : ::::
02758 : Motanarmire. N-Nethyt-N-Atroeo- :: 2.4 | POS2 A ! 10 (4 54)
755730 res. N-etwi-N-rvirouo- 1o ! ' | 1muse
684038 ° Ureq. N-methwi-N-vooeo 1t : ::: ‘ : ! 0434)
615532 ! Cavbarmec 3G METWVTOSO- othyt ester 1 4 U X : (c:“'
4549400 | Vioylamane  N-metiwi-N-~7080- 1° 4 | POBS A WIO. :‘
100754 | Posnans 1 -Aroso- 1 ajunm |A m:‘“;
1321128 \ ! o e : ! @454
o081 1000 ) [+ 1000 (454)
Wz |
9980 | ]
152108 | Dopoweraarons oomamme " I | imuse
| 20818120 | Cemmm sevoroe 1 s | Pos? ) | o0 rese)
20818120 | Owreum omoe OsOd (T-4) 1 4 | POBY [ ey
18T | Endotned 1 o|roe ¢ oadhbol
1120714 | ' }-Propans suflore 't s |uima YA 1000 (454)
241.32-0ca2a0n0echonn-2 -4, N.N-taa(2- 50180 | Cyctophoapnarmsae 1 4 | voss 19184
chorostwiletahyaro-, 2-0ude A 101454)
g:- 75218 | EVwieors oe 1: 4 V118 A 10 (4 54)
Odrana. (choromet- 108898 | Eucrucroryann ; M b . 19 14.54)
O ! :g 1 : VD41 [ ] 100 (45 4)
Parsicetoe 123637 | 135 Tronane, 24,8 vwmetys " e € 1500 tae)
Parefuon 56342 | Prosprorotecse acxt, O,0-Getyt O-{4-Arophenyd) 1 1.4 | POSS A 10 (4.94)
Perviachicrobentens 608533 | Berzene. pernachioro 1 LRRV] - A
Pertacteorosthans . 10 4.54)
P 70017 | EParw. pervachuoro : : 3;: : 10 (4 54)
Por e (PCNB) 12008 | Berrerw. partachioronwro- . 100 (48 .4)
;.3..* ol srons :Num !‘? 12.: g: : 10 (4 $4)
” $04008 Motexsackens 100 (45.49)
127184 | Evwra. wrncruoro- Tevachioro- ewrs Tevachior. 1 24 U210 8 100 (48 4)
g:: Acowmrmgs, N-{4-080xyphernyl)- :: 4 {87 [} 100 (4S8 &)
1:::: ' Serzane hyorowy 1000 12.: uies . g maam
o-Lvoreonenct . i
: ‘ 2Lhioropnenot |. t 2.4 | UD4S [} ‘00 (45 4)
9507 ! m: 1 2.4 | UCIe o} . SO00 (2270)
%m i ’ I
13109% | 2 Qycionerys-4 8-Grvocohenal 1 4 PO ] 0 (48 4
. }
120832 * 2 4 Detvoroonencs 1 24 | vost ] W e

008148 o
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TABE 302.4—L18T OF HAZARDOUS SUBSTANCES ANO REPORTASLE QuANTTES ~Continued

{Note: AS Commarms/Nows Are Locses o e €nd of Ths Tatus] A-36
Harrvous Substance CADRNM Reguistry Syroryne no ACRA
CET | e | ey | Parmog
Prorel, 4.4'{1.2 detwi-1 2 ebunedytn-, (E) 54401 | Diewrwmera e 4| uose x
Prarai, 2.4-Crvetve 1084879 | 2.4-Orveworens 1 2¢ | viot H Mol
Phanct, 2 ¢-drero- §1288 | L4-Oiriirecrencs 1000 124 | POss A Py
Prancl, metwe 1319773 | Crescita) Creeyic ac 1000 14 | Uose ¢ '&“w
m-Cresot 106306 |  m-Cresvic aces ) ey
o=-Crescs 95487 | oCresvie acd
Peral, Sdreve ‘ —
2-metw4 — 5344821 | 4,6-Ovvro-o-crescl st sl .
Pherol, 2.7 motwianete(3.1.0.¢ 70004 | Hexacracracrane - e 14 10 484
MrenctL 241-MetvErooy048drwe | 88837 | Dinoses 1 + | moze ¢ 100 48.6)
Prerct o 100027 | p-Mvoorenat 1000 124 {usro M ':::“::
Mhenol, permacrero- 97048 | Pervacrerconenct [
Pracol 2.2.4.6-wvactiore ... 5002 | 2.3.4.8 Tewacrworophenas |! ‘l‘ 33 : 108
Prarol 2.4.5-voruoro. 95954 | 2.4.5- Tnchvoroonenat 10 ', l V- -] A :o .
Prenal 248wcreore .| $0082 | 2.4.6-Trooropnenss 10 126 | um A Uty
Prenct. 2.4 - vvwD- amvner “-ao 131748 | Ammorasm g 1 4 | POO® A ‘:"“,
Shenyaieras. ¢ ba(2-cNOroet) averal) 145473 | Mephaian (D 4|10 x ' {434)
1,1041 2 Prarvereipyrene .. ... S— 153398 | nderst ¥ 2. 3-cNipyrene [l R.as4
L4 7 | ] 100 (48.0)
Prarwamercury 42284 | Meraasy. (scewi-Clohenys. 1 4 | POw2 [ 100 (48 ¢
PraryRreoures 103834 | Thecnsen. prarwt- 1 4| ross [ ] 100 (48 a‘
Prorees ... 298022 | Prosphoroateoe O-Botwt OB .
e e, O, S-{otwwnl, 1* 4 A 10 (4 84)
Prosgere rmmans sevesanse s e cons oo 75448 | Casborec dhcreonce 5000 1.4 | POS A [
0454
-m eemnenasesseeeseosan srsmei e e 1002812 1. 4 | PORS ' 00 :‘5 ‘:
’ v ecx 7684302 5000 1 0 3000 227100
Prosphonc scd dethw ¢ v e 311438 | Dletwi-p-wwoonemy phosohem 1° 4 | POSY ] 100 (48 ¢/
PRosphone ocxL Wad(2+) a8 (2D .o | 7448277 | Lead phosche | 4 {Ures uee
Phosphoroaeoe it O.0<Bevw S-(2. 200044 | Dsusioton 1 1.4 | POY X .
(W jetyi fester 10
povees sad. 0.0-Getw! Settwhreo), 298022 | Phoram . o | POBS A 10 (4 84)
Prosphoroateoe ead. 0.0-Gethw! Smetw ester 31288542 | 0.0-Dwrtwt S-metwi athinonophes 1 ] 4
Prosprorogthes sad. O C-dmetws S-{2(methwie- 0318 | Ovmetoaw 1° :4 . ooz
4 A 10 {4 54)
feO>-2-0xorthv) estar
Prosphorofuondc 8cd. bt | MeBwietwl) sster 55014 | Dxscproovucroohoechete 1* 4 | POLI ']
Posphoroseo X 100 148 &)
g, 0.0detw O-{4-rvropnerwg $6342 | Parateon 1 1.4 | POSS A 10 4.54)
Prosphorotecee X dmevwiasero) amohge
Mlm)o.;:m: — indl v | oo ¢ 1000 (434)
PMosphorotvex: scxd, O.0dmetw O<4 e | 206000 | Metwt parstwon 100 1.4 | PO ] 100 (48 4)
phrarwQ
Prosphorosuce scd. 0.0-detw! Opyrswi esaw | 297872 | 0.0-Deeme O y phosot 1" 4 | PO !l 100 (48.4)
[Somataiyy o0 1 1 X 10 484)
Phospivous CaryCIonae 10025873 | SO0 1 i c 1000 (454)
Phosohona persenside 13148903 { Prosonons afite Sufs ohosree 100 14 |V '8 100 (48 &)
Mrosphons ausos 1314803 | Phosphonas permamsfios Suffs phospnce 100 1.6 | UISe 8 100 (48 @)
Phosphons wicres mana SO00 1 [ 1000 (454)
PHTHALATE ESTERS MA A 2] d
Maic v 85449 | 1.3-sctercohrandions 1° 4| IS0 o] 5000 27T
2Pcxire o 100088 | Pyricra. 2ot 1 4 um o] $000 (2270
L R 100784 | N-NvescoDerdire 1" aiutm A 10 (4 54)
PO WYBOEWE .. e 78002 | Tevnety weo 100 1.4 4 P10 A 10 (4 34)
POLYCHLORMATED BIFHENYLS PCBal .. 1338383 | 10| 12! x 1 (0484
Arocky 1018 12674112 | POLYONLORINATED BIPHENYLS (PCBs) . . — e e
Avrocior 1221 11104282 | POLYCHLORINATED BIPHENYLS (PCBa) -
Avocior \ZR2 11141185 | POLYOM ORINATED BIPHENTLS (PCBa) —
Aocez 1242 53480219 | POLYOHMLORINATED BIPMENTLS (PCBa)
Arocir 1248 12072208 | POLYCHLORINATED BIPHENYLS (PCBa}
Arocior 1254 11007681 | POLYOR.ORINATED BIPHENYLS (PCBs)
Arockr 1280 11096825 | POLYCHLORINATED BIPMENTLS (PCBa} e g e
nm mouanc mmocmucus R NA " 2! .
sveren 7784410 1000 | 1| B3 10484
Pomamsn rverewe . 10124502 1000 | 14 I x 1 10 £54)
Potsemsn txr - TYTRSOR | 1000 | 1 A 10 (4 54)
Potassism civornee 7785008 1000 | 1 A 10 {4.54)
Potassasn Cyerwis 151508 | Potasansm cysrwoe K (CN) 10 1.4 | PORS A 10 {4 54)
Potassasn cyereds KICN) 181508 | Potassnsm cyareme 10 1.4 | POBS A 10 {4 84)
. 1310889 1000 1 [ 1000 (484)
POMANLSY DEMPErGREN. rraedy 100 1 [ . 100 (45 &)
’ slver Cywr 00818 Alw-u-l bes({cyeno-C)-. potaseasm 1° 4 | POSO ) 4 . 10454y
Prorarreos 23950585 | Borzarreon, 1. 5-BChoro-NH1, umzm 1 PRENT* ‘o 5000 2270
Propansl. 2-methA-J{retyieo)-, =3 118083 | Aicard 1° 4| PO } 4 { 1 04S4)
{ st warrero xartony lasve '
1-Properarree 107108 | A-Propyaree 1 4 |uise [} i 000 @770
tProperarrera. N-orapys 142847 | Diprepywrvers 1" 4 {uno ] S000 22700
1Proparermns. 21047 1 26 UM A { 10 {4.54)
Proparm, |.2<Rromo-3-cham 98128 | 1.2-D0rormo-J-chicropropens 1* ¢ | Uoes X ] 1 0484)
Propans, 2-vo- 79489 | 2-Nwrooropers te 4l A i 10 (4.94)
13-Propere niore 1120714 | 1 2Oxasciera, 2.2-Soxide 1 4 U A 10 4.54)
Propars, 1.2 778 dcriorde 5000 124 | VOB c 1000 (454)
1 2 Ochicrepropers
Proper 100773 1° 4 {Ures c 1000 {484)
Properwrewis 107120 | EPyt cyarue 1 4| P10 | A 10 {4 54)
Propererwris, 3-cNOro- 542797 | 3Chicroprapmorerte 1 4 | POZ7 ' c 1000 (454)
Proparerewia. 2HyEroE-2 et 75088 | Acrre Cvancrwarn 10 1.4 | POSS , A 10 (4.54)
2-Metwlaciorwie
Proene. 2.7 caytm(2-chiore. __. 108801 | Dichioromcoron sther o 24| vem e 1000 t434)
12.3-Fro 55630 | Nwogiyomve 1! 4 | PODY A 10 (4 %4)
Q@ 120727 | Tre2.3-dromanropy!) phosoree 1o 4 1u23s A 10 (4 %4)
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TABLE 302.4—UST OF HAZARDOUS SUBSTANCES ANO REPORTASLE QUANTINES—Continued A-37
(Mot AS Corvmerai/Notee Are Locsmss &f P Erl of This Tabie)
Sabawy fArel RQ
Hazwreous Subewree CASN Reguistory $yrorywe ACAA
[ -] Code ¢ Wesls Catagory Ponde g
1 Fraparot, 2 " 78831 | isotntyt slcone 1° LR, ] ] 000 (2270
2Pvoparone 17041 | Acseore ;: : m g 0000 @2270)
1 5312 | Brormoscewne 000 (454)
$Ppanons, | romo- Rypeds- " ¢ < o0 usa
= |1 oaijne e e
2
) TH8Y | Acryaarveoe 1M LRET. 0 000 @270)
1 Svapera. 1,1.2.33.3-0 1808717 | Mesmororooropee 1° u.: U2es : 1000 (454)
. $42738 | 1.3-Oscivoropropens 8000 U4 100 (48.4)
;Mm' e 107131 | Acrviorewree |g 124 | U8 2 100 (48.4)
2 Svopererverts. 2-metvwt 108087 | Metucryonarte LRIV 1000 (434)
Propercc N7 | Acyec sos 1 4 | Woos -] 00 2T
:m : W e 140008 | ED acryem 1 LRANEE ] [+ 1000 (434)
2 Pvoperce: acd. 2methyh- . sOWi e .| 17632 | Ewl mesucvan & ¢ u:u g 1000 494)
2-Properos s, 2-Metwh- metwl e .. .. 48 | Moty metacrvaw 1.4 | Ura2 1000 (454)
2-Pvoper-1.01 107188 | At aiconoe 100 l.: FO0S g ’:‘:’rg
Proplore: scad 04 000
Propcoree aced, 242.4.5- ropt " [ <t 4] sm-t(’z.n.sm 100 1.4 | U2 [ ] 100 (48 &)
2465 TP acid
Propionic ardworse 127289 000 t -] S000 (2270
APvapylarrew 107108 { 1-Propanerwre 1 4 U1 0 SO00 2270y
Propyters dichoncs ToTS | Propans. 1.2-<Bchioro- $000 \PXRET. -} c 1000 (454)
1.2.O1chioropropans
Propyters owaw ... 75540 $000 1 8 100 (43 4
1.2 Propylenarers 75588 | Asrcing. 2oty | }d ¢ | P87 ' O 484
2-Propyn-1-at 107107 | Propargys sicor |: 4| P2 c 1000 (454)
Pyrere 129000 1 H 0 5000 (22700
Pretvire 121200 1000 ' x 10 348)
21214
20OXX347
.
e 12 ] I | Mo rrrazoe Wl ke 12 g
Pyrdine 110081 1" 4 |uise ¢ 1000 (454
Pyrcing, 2ot 103088 | 2-Prcotre 1 4o 0 5000 (2270;
Pyrdire. 3-{) 20 . > 54118 | Nicowne, & s " 4| TS . 100 (48 4
2, &V HLIN-Pyryratnedions, & {bin(2- 08754 | Ursct muswre 1 LR -4 A 10 (4.54)
chiorosswiarew |- .

-Pyrrredrons. 2.3-Eydro-§-metwe-2-fiom- 8042 1 4| U1 A 10 (4.54)
m‘(‘ L9 0542 :m_m 1* 4 { U180 X 1 0.454)
O - nas 1000 -] S000 22700

NA 1 4
!“"’"‘n“‘ S0S48 | Yorimben 16-carboryic  ecd, 11.17-Amethouy- 18- " 4 | o 5300 270N
[(3.4.5-vvretraxyberzovfiony-. Mot ester
Goew, |Gowm. 1 7akha. |6 ' 1000 valwor o %00 (2270
Resorares 3 e e aZHhone. 1.1<Soude 1 djuxe |8 100 (45 &)
Seccham and sele . 01072 | 1.2-Benneotaro-3 : ge o | o ’ 100 (45 4)
94587 | 1, 3-Bercodamome, 5-(2-propeny’ ' « | uzos A 10 (4 54)
Selerecne T783008 . 1000 (484)
- ... .. [ ¢ | c
Setorucam oo, halman (VY ¢) 0OR oy ‘m Thallum seiervie 1° 2 ] 100 (‘5"3
Sotgrmen 11 .. 1 ?
s S Er 0 F— - it
M - \]
Selereum GoDde 7448084 | Seterwum G0 ux'n; ' N 10 (4 54)
7488584 | Selerasn aufde SeS2 1 4 | U208 A 10 (4 54)
! 1* 43 c 1000 (454)
€30104 1 «| uots X 1 0.454)
115029 | Azssenre . 2 ¢ 1000 (454)
7440224 o
1° 2
-~ 1 | P104 X 1 (0 454)
508648 | Siver cyarsce Ag (CN) 1 « | Ptos X 110 454)
508849 | Sdver Cysrsae X 1 (0 450
fddions |O’ 1 : uzx [ ] 100 (48 4)
07N | Progeorec 8o, 2-(2.4.5-Wchicr conenory)- E
o | 25T ool . p
| o
T :: ' X 1 0484
o rlaee s 50
A A}
10580019 g : . 100 (45.4)
1230831 o000 ' ) 5000 (2270
mue: 1000 1 A 10 (4.54)
begs 1R
43338 | Sodum cyersde 1.4 | P108 A 10 (4.54)
143200 | Sodum cyarmce raan 10 14| Pr08 A w';“"ﬁ:
' [+
23158200 ,‘,2 ' ¢ 1000 (454}
fhodtasd 8000 1 o 2000 (22700
' 1000 (454)
1 c
retize "= | ; o (45,4
10022708 (3 1000 (454)
—n v 124410 ‘;‘: : M 100 (45 4
Sodum rwes [hpetend %000 1 0 5000 (22701
Sodum -ie. |
. 10008324 | |
10140088 |
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TABE 302 4—LST OF HAZARDOUS SUSSTANCES AND REPORTABLE QUANTITIES—Continued
(st A8 Cormaran/Nots Are Locsted @ 0 Erd of This Teiee)

Sty e RO
Hemrdows Subswrce CARA Reputunry Syronyrs ACRA
] Code t Wemn Catagory faunds g
e
Sodhum ot W, vhasn b, 17 ] 8000 1 [ 6000 BTTO

TT5RENe
TTO0044
10101000
10124508
10381004

Sodum sstervin 10102100 1000 1 ] 100 48.4)

gy . -

e an 18883084 | O-Ghcoee, 2-4ecwy-2-{ { (rewreroscarerolr e ¢ s X 1 Q.480)

ooy e -
Goapyrances, 2GRGEy-2(3-MAEW-3-rrORAs -
[

SUOruUm CrYomEw . 7702 1000 1 A 10 (4 54)
» Srychrutn- | 0-0re $7249 | Sycrvem,. & ol 1" 1.4 | P18 A 10 (4 54)
34 Sryctvwedn- 10-0re, 1.3 oy 7873 | Brucre 1° 4| FOYS [ ] 100 (48.4)
Py Swryctvwrw. & s’ $7249 | Srycrvectn. 10-0re 10 1.4 | P08 A 10 (4.54)

Syere 100428 1000 1 [ 1000 (454)

s monocreonos 12771083 1000 1 [ 1000 {434)

Sy phompreds ... 1314000 | Posphons pertamdice "0 1.6 | Ul ] 100 (48.4)

Phosphone suriae
Sultc s .. .. ... 7884800 1000 1 [ “ 1000 (454)
014987
Susic ead. STMRMM (1o) sl .| 448108 | Thelhem () ndam 1000 1.4 | Pirs [ ] 100 (48.4)
10031901
Sl acxt, dmethwl esser ......... TTT81 | Dimotiwt suttems 1 4y [ ] 100 (45.4]
2457 ecm... 53798 | Aceuc acid, (2.4.5-¥ichicrophencuy) 100 1.4 |uzn2 c 1000 (454]
2457
2457 arrwes . 2000480 100 1 +] 5000 (2270
131078
B13147
00088 |
Qeser? |
2457 ontors . ... | 1 ] 100 1 [~ 1000 {4%4)
14
2545807
BIMIe
ST
245T ek ... 12000001 100 i c 1000 (454)
2487 - 3708 | AceSie acxd. (2.4.5-¥ichNGrophencey) 100 14 |y c 1000 (484)
2457 ac
TOE | 72548 | Benzere. nmmmnu—mt ' 12,4 | wos0 x 1 (0 454)
| 000 4 ¢ OO0

1.2.4.5-Tovact | 95843 | Benrene. 1.2.4.5-Uacrioro- 1 4 | Uo7 [+] 5000 (2270}

uu-‘rwwm (TCOO . 1748018 A H | X 1(0454)

1.1,1.2.Ter WS i . | 630208 | Ethane, 1.1.1.2-levacruoro- 1 « | u2oe '8 100 (45 4)

1.1.22-Tevecriorcetans | 78348 | ERane, 1.1.2.2 levachwaro- t* 2.4 | V08 |8 100 (43 &)

TOraooetwrs e ey 127184 | Ehere WTACNIOD- 1 24 |u21e ' 8 100 (48 ¢)

| Perchucrostiiens
; Tewschiorostens ; ! [
T ewachicroe Twiene . 127184 | Efvene W acreom- ! 1| 24 | U210 8 100 (45 @)
! Perchucrosthviens Tetrachorosthene . !

2.3.4.6- Tevachioroorenal L 58902 | Phenci, 2.3.4 &-letaciuoro- e 4. U212 A 10 (4 54)

Tovaethy! ieas e e e ! 78002 | Pumbane leusetys ' 000 1.4 | P110 LA 10 (4 54)

Tewnetyt pyroor — 107480 | Ophosonone sod. tetrastmt ester 100 1.6 | P11 A 10 (4 54)

9243 | Thodphoephons acxd. LBTsety! ester 1" ¢ | P1OB [ ] 100 (48 ¢)

109990 | Fuan, wuavoro- 1 4 | U213 [+ 1000 (454)

509148 | Methane. tetrarwo- 1 41P12 A 10 (4 54)

757584 | Hexsetyt leaohOAONOSN 1 « | POR2 8 100 (45 4)

1314325 | Thalmsm orde 203 1 4« MM ] 100 (4$ 4)

7440280 1" 2, c 1000 (454)

NA ! " 24 ..

S83688 | Acewc scxd Thatman() - ) salt ' . ju1e '8 100 (48 &)

»N 8533739 { Castorec scad. Shasmam(i « | saft 1° iuns .8 100 (49 4)
i 73110 | Thalum crioras NG 1 [XY""4] 8 100 {43 ¢)
-3 7791120 | Thalaum(l chionae 1" 4 jue [ ] 100 (48 4)

Thadasn () rrsw 10102451 | Nw acad. Al (1« ) sel 1 [RI-4}) [ ] 100 (45.4)

Thafhsn oode T203 1314323 | Thalic oxds 1° 4P [ ] 100 (45 &)

Thalhsn selarve 12039520 | Selervous acxi, Sthalasm(l + ) sal L 4| P14 c 1000 (454)

Thadhsw () mstan 7448108 | SUhnc acxd. Fhaleamdl « ) sal 1000 1.4 | P11S 8 100 {48.4)

10031581

Thin €2358 | ETanetwoaros 1* 4 U218 A 10 {4.54)

Thiodiphoaphont aces. vt en\ar 3080248 | T, yiStheopyrophoschets 1 4| P109 ) 100 (43 &)

Thicty 39196184 | 2-8utanona. 3.3-dmethwt- 1 {rmevwiteo), 1 4 | POLS [ ] 100 (45.4)

Of (methwisrenoicartonyl) oxms
™ dicarbone d (H2MC(S)) 2N . $41837 | Oiwobusret 1 4 | PO 8 100 {48 &)
Theo 74831 | Metanetwol 100 146|183 8 100 (48 ¢)
MaSwimercaptan

Thoperony vorse & (H2NCS)) 752 » 137208 | Thrwm 1 4 {U2e4 A 10 (4 54)

yametys

™ 10098S | Senzerwew 1 4 | PO ] 100 (45 @)

™ 79188 | Hydrannecartotoaoe 1 4| P1e [ ] 100 (45 4)

Thion 2508 1 «|une A 10 (4 S4)

Thaoisea, (2-CNOTOONBMWNE .. ... ..o reecse e - 5344821 | 1 {o-Chicropherytacares | 1 4| PO |8 100 (45 @)

Thaasres, 1-nepnthaienms.. 88804 | sipna-Naoh®witwoures ! 1 4,72 ' 8 100 (4$ &)

Thowes, pReMY: . . . 103853 | Phanyrvowres ! 1. alm 8 100 (48 4)

Twem ... ... rrevsnmemsimrens sy 137208 | ThODSrORYOCAbONK S mece [ L] 4l y2a A 10 (4 $4)

{H2NICIS)Y) 252, wyvameuwm.
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TABLE 302.4—LIST OF HAZARODOUS SUBSTANCES AND REPORTASLE QUANTITIES—Continued
(Mo Al Comvmarun/Notes Are Loosieg of B €nd of Thes Tedbie)

008152

Sehsory Fral RO
Hazardoas Subetance CASAN Aeguiswry Syromws ACRA
[ -] Code ¢ Waste Congeyy Pourin 0l
Nrow
Toh 96807 | Berwenacherwu. & ety * 4)an A 10 54
«5870
02408 g
22370458
Tolsene disocy 584849 | Serwern, 1 3-disccysratometnd 1 4z [ ] 100 (46.Q
21087
20471629
o Tohsdne 93434 | Serweramire. 2 Metwe 1° 4 (e [ ] 100 Wb &
» Totuxtne 108490 | Bervenamene. S-Taew 1" 4 | a3 [ ] 100 44 4
o-Tohichne ey «oe218 | B 8, 2w, by s 1° ¢ | U2 [ ) 100 (a8.4
\{ 8001382 | Cormorane. 1 124, |13 x 1 080
245 TP acig 03721 | Progorec eoxd. 242.4.5-rchiorophencary)- 100 1.4 | U2 ] 100 (43 §)
| Shvae (2.4.5TP)
o 245TPesn 32534955 | 100 1 [ ] 100 (48.4)
4 1141 2.4 Tnaroi-J-evere _ 61423 | Arwors 1° 4 | VoSt A 10 .90
o Trchorton . 2080 1000 1 [ ] 100 (4.0
124 Trer 120821 1* 2 ] 100 (48 ¢)
(KRB 71554 | Ewne. 1.1.1.-Vchire 1 24 Uz [ 1000 (454)
1.1.2-Tnche - 79005 | £Pene. 1.1.2-0coro- 1° 24 |V27 [ ] 100 (45 §)
Tacrioroetars .. ... SOV | 79018 | Eene, Bichioro- 1000 t2.4 | U2 [ ] 100 (44 4)
Treriorosthywre
TAcharoethyiens . ... 7901$ | Etwne. i 1000 1.2.4 | U229 [ ] |m|<¢’s..q
Trctirosters -
TACNOrOMET\MeRerv CNONGS ... ecomeeee _— $54423 | Metwnamstenyt chionde, Mchioro \ LRS! [ ] 100 (44 8)
T "~ 75884 | Metane, Mcrrohure- 1* 4N ] $000
Trcreoropher 251e7822 | 10 1 A 10 @ %)
2347 oot 15050080 | (D
2.3.5 Tncrworaprenol X788
2.3.¢-Tncharooreret ... .......... S—— 33788
2487 opnenct 95954 | Prarct. 2.4.5 vehoro 10° 14| UZX A wgl)
24.0-Tnce o 58082 | Prwrai, 2.4.8-Ychioro- 10° 12,4 juan A 1@&
A48T ] 200108
245 Tnce 95054 | Prarai, 2 4.5-Ferioro 10 14 Uz A 10 4.4
2487 00042 | Prwral, 2.4.6-chuire- 10 124 | U2t A 10 {0.84)
T Y 133417 1000 1 c 1000 {454)
TreBw 121448 8000 1 -} $000 22700
T Y w 75500 1000 1 [ ] 100 (8. 4)
1A% Trvroberaerw 99354 | Berzere, 1.1.5vvWro 1 4 UM A 10 [4.54)
138 Thorane, 240-Vvrelwe .. e .. 123637 | Parncsnyds 1" aiva2 c 1000 (454)
T2, 3-dibr wov) of | 126727 | vPropenoi, 2.3-diwomo-. phoshaw ((3:1) 1 4 us | A 10 (4 34)
Trypan the 72571 | 2.7 Meohthaenedasiorse 800,  )1.7-).7 Ametws 1° 4 | U A 10 (4 S4)
(1.1 Opnery4 & <By-Dsia10) | S-areno-4-
Myerory)- tevesodium sel
Undisted Hazsroous Wasies Chereciensee of Coro- NA 1 4 | 0002 [ ] 100 (48 ¢)
i
NA 1 ] '
NA 2] 4 | oos X 1 (0454)
NA - 4 ) DOOS Ic 1 000 (454)
NA 1000 | 1,23 410010 A 10 (4 54}
NA ‘1 < | DOoS A 10 (4 34)
NA $.000 1 2 4 |DOtS A 10 (4 64)
NA 1 1,2 4 | 0020 X | 1 04
NA 100 11,2406 ’ | 100 (a8 4)
NA s000| 1,24 002 A E 10 @as4)
NA " 4 | DooY A \ 10 (4.54)
NA 1,000 1. 4 | 0023 c t 1,000 (454)
NA 1,000 1, 4 | D02¢ c 1 000 (454)
NA 1,000 1,4 | D028 c 1000 (454}
NA 1.000 1, ¢ | D028 c 1000 (454)
NA 100 1.4 | DOVS .8 100 {45 4)
NA 100 1 2.6 | D027 |8 100 (4% &)
NA s000| 12.4(002s !B 100 (45 &)
4 NA so0| 12.4{000 |8 {100 4s 4
© NA 1,000 1.2 4| 003 A 10 (480
A ) 1, 4 | DOY2 X 1 0480
RA 1 1,2 4 | 0031 X 1 0.484)
NA 2] 2 4 |0o32 A ! 10 (4.54)
NA “ 24|00 X ‘ 1 (0454)
MNA . 2. 4 | DO [ ] ! 100 (48 4)
NA. . 4 | Doos i n
NA 1 1, 4 ] 00%3 X 1 0.450
MA . 4 | Dooe X t 4asn
MA ' 1. 4 | DOY4 X 1 00
A * 4 | Doas [} 5,000 2770
MA 1,000 1,2 4 | 0008 c 1.000 {454)
NA 10 1, 2, ¢ | CO37 A 10 (4.50)
NA " 4 | O [ 1,000 (454)
MA * 4 | OO0 A 10 (456
NA ) 4 )0on x | 1 0.454)
NA " 2 ¢ | 000 [ ] . 100 (4S ¢)
NA 1 1. 4 | DO1S X 1 (0.454)
NA 1000 1,2 4 | D040 [ ] 100 (43 §)
NA 10 1, 4 | DOSY A ) 10 (4 %9)
NA w0 1.2 4 | DOe2 A 10 (4 $0)
NA 100 1. 4 | DO1Y [ ] 100 (43 &)
NA *1 23 4| 0083 X 1 0 4%4)
NA A 4 | DOOY L 100 {48 &)




TABLE 302.4—LisT OF HAZARDOUS SUSSTANCES ANO REPORTABLE QUANTITMES-~Continued

A-40
{Notx Al Comwmeras/Notas Are (Ocems ot Pw Erd of Thie Tatin)
Sty frel RO
Hazardos Sutetarce CASAN Aegistry Byrorwre RCRA
L ] Cose ¢ Weste
n Congery | Porms g
Urdoted Hazwdces Wases Charscureic of Rear MA 1 ¢ | D03 [ ] 100 (@
Uract mustars 0781 | 2441M300-Premisnaciona, tma-| 10 djar Ha % usq
N
Urany 41080 000 1 [ ] 100 0.8
Uranyt rarew 10102004 5000 ! s 100 0.6
Urea it 1 LER" L, ]

N-oWwi-N-rfrost. 150738 | N-OvORO-N-otwAree b ¢ 1 0.480
Urea, M e 4838 | N-MNYOSO-N-nriwires 1* sjutnm? b 4 1 0 484)
Veradic scxd " sl TIC3SSE | Ammorasm vereate 1° |0 c 1000 484)
Varadham onde V208 1314821 | Vanethsn pertomos 1000 14 |0 C 1000 (484)
v oo 1314421 | Vonadhun oxae V08 1000 14 |0 [+ 1000 (484)
Yerasyt afsn rman \ 1000 1) [ 1000 480
Vil choreiw . 75014 | ETwne. YD 1 23.4 | U043 X 100 a84)

B et aomew 108084 | Viryl scewaie monomer 1000 1 ) s 22700
g Viryt aoswe monomer SO ——— 108064 | Vinyt s 1000 1 [+] 000 227N
VWARTES, N TREWENLIIOED .cneoomreme e $340400 | N-NFDROMeTryamng 1° 4 | PFOB4 A 10 4.8e)
Viwldens Onae ... 75354 | Evene. 1,1 Schioro- 5000 124 | WOT8 [} 100 6.8
1.1 Ocricrowtyiens
Warterwn, & salta, when gresend &t CONCONFBNONS 211812 | 2¢-1-8enzopyren--one, twaroxy -3 {3-cxo-1- 1 4 | POOY [ ] 100 (48 4)
gresuw wan 03% phanytouty®. & sefa. when present ¢t Conoen
vetors greewr $an 0 J%
Xytorw (rmexech e ¢t cvese eened 1330207 | Boraene aemetw 1000 1.4 | U220 c 1000 (454)
MBenrens MOUW! ... ... ... .ceenererinnsd 108363 m-Kytore
o-Beranng. et ”»4n o-Xyrers
p-Beraens. dmetyt 108423 P Xytane
Xy 1300716 1000 1 c 1000 (434)
Yohevben-16-carvoryic saxd 11,17 Amethony- 18- 50558 | Reserore 1 4 { U200 -] 000 2T
(.45 ymetaxrvoenToviory):. Mefyt  eewr
(ewa. 16beta. | 7aiphe.
1w 20aidha)
D 7440008 1* H c 1000 {484)
TING AND COMPOUNDS . ... anrenen - NA 1° 4 .
e scOW ... . 57348 1000 1 c 1000 (454)
an chionos . 42020258 | S000 1 c 1000 {454)
14830078 |
14520008 |
e 13078 1000 1 -] 1000 (454)
Dne 7008458 000 1 c 1000 (454)
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WRIGHT STATE UNIVERSITY
175 BREHM LABORATORY
DEPARTMENT OF CHEMISTRY

S.0.P. T1.A.2.1

SAFETY AND PRECAUTIONS IN HANDLING CHLORODIBENZODIOXINS,
CHLORODIBENZOFURANS, POLYCHLORINATED BIPHENYLS, AND
RELATED TOXIC MATERIALS
The toxicity of some of the chiorodibenzodioxins (PCDDs), chlorodibenzofurans
(PCDFs), and polychlorinated biphenyis (PCBs) dictates that stringent safety
procedures must be followed when handling and processing samples which contain
these compounds, as well as the pure compounds used as standards. Wright State
University (WSU) has established an elaborate safety protocol which has been
followed throughout all government- and industry-sponsored programs. Principal
features of the protocol followed in projects in which such toxic materials are handled

are as follows:

1. PCDD, PCDF, and PCB standards and samples thought to contain these
compounds are maintained in controlled-access, locked rooms and in
locked freezers at all times except when actual analyses are being
conducted. The standards and samples are handled only by experienced,

authorized personnel.

2. The extraction and preparation of samples, preparation of PCDD, PCDF,
and PCB standard solutions and related operations are accomplished oniy
in controlled-access laboratories, to which only directly involved
personnel are admitted. These laboratories are equipped with high
velocity hoods and work surfaces are covered with removable coverings
which are periodically replaced to ensure cleanliness and minimize
contamination. Personnel working in these laboratories wear appropriate

laboratory equipment (i.e., disposable gloves, masks, and coveralls)
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when working with hazardous materials. All sample processing occurs
in the immediate proximity of a laboratory hood. Samples potentially
containing high concentrations of hazardous components are processed
in a glove box. The extraction procedures have been designed to utilize
disposable glassware, disposable chromatography columns, and
disposable sampie vessels. Very little laboratory ware must be cleaned
or reutilized; all disposable vessels are discarded after one use. All
waste material which is contaminated with PCDDs, PCDFs, and/or PCBs
(incliuding waste solutions, lab ware, disposable clothing, etc.) is placed
in sealed containers in the lab pending final disposition. No waste
material is discarded by routing disposal procedures. The plastic-lined
55-gallon steel waste drums, containing the laboratory waste, are sealed

and stored in a locked and secured warehouse until approval disposition.

The gas chromatography/mass spectrometry (GC/MS) instrumentation
utilized for analyzing the sample extracts is maintained in a secured
controlled-access laboratory, controlled-access laboratories, and only
authorized personnel are admitted. This instrumentation is vented
through charcoal traps. This laboratory is equipped with ventilation
facilities for rapid exchange of the environmental air supply. Syringes
used for sampile injection are kept in locked cabinets except when being
utilized. Personnel conducting GC/MS analyses wear appropriate safety

clothing (gloves, etc.) at all times.

Personnel handling chiorodioxins are carefully instructed on the hazards
and safety precautions to be applied, prior to their involvement in the
program. This training is reinforced by close supervision and periodic
safety inspections. All personnel handling chlorodioxins are provided
with physical examinations, at least every six months, with emphasis on
the appropriate tests to detect chlorodioxin ingestion (see following

section for protocol).
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5. All laboratory and instrument surfaces which could become
contaminated by chlorodioxins are cleaned regularly and the surfaces are
regularly subjected to wipe tests to check for contamination.
Periodically, personal industrial hygiene air samplers are used to monitor

workplace air for organic vapors and aerosoi-borne toxic compounds.

WSU’s extensive experience in handling chlorodioxins and adherence to the rigid
safety protocol described, ensure that experiments conducted by laboratory personnel

and samples analyzed under the proposed program wiil be properly handled.

1. Protocol for Physical Examinations Provided to Brehm Laboratory

Personnel Engaged in Handling Toxic Materials
a. Upon employment, termination, and at 3- or 5-year intervals.
1. Obtain compiete report of medical history from the patient.

This must be completed on the standard form which will be

supplied to you prior to the date for your physical.

2. Perform physical examination.
3. Diagnostic chest x-ray.
b. Conduct the following clinical laboratory test every six months at

a local hospital laboratory.

1. CBC and erythrocyte sedimentation rate;

2. Routine urinalysis including urinary porphyrins;
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Super 17 Clinical Chemistry including determination of
glucose, BUN, Uric Acid, SGOT, LDH, creatinine,
cholesterol, calcium, magnesium, phosphorus, carbon

dioxide, chloride, alkaline phosphate;

Other clinical chemical tests including SGPT, Y-GT, tri-
glycerides, TT3;

Immunologic testing including TB skin test (PPD), and if
negative, mumps skin test, and if mumps skin test is
negative, candida skin test, and if candida skin test is

negative, evaluate SK, SD response.

Summarize findings and maintain in patient’s file.
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MATERIAL SAFETY DATA SHEET

SILICA.
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Sands of Tieme
Identity: Crystalline Silica (Quartz)
SECTION |
Manufacturer’'s Name Emergency Telephone Number
U. S. Silica Company 304-258-2500
Address Telephone Number for information
P.O. Box 187 304-258-2500
kel i
Berkeley Springs, WV 25411 Date Prepared
02-01-90
SECTION Il — HAZARDOUS INGREDIENTS/IDENTITY INFORMATION
Hazardous Components:
Silica. Crystalline Quartz (respirable)
Specific Chemicai Identity: Silicon Dioxide Si0, (CAS 14808-60-7)
Common Names: Silica, Flint, Sand, Crystalline Silica, Crystalline Free Silica, Quartz, Ground Silica,
trade names |(see Page 4).
OSHA PEL: Exposure to airborne crystatline silica shall not exceed an 8-hour time-weighted average limit as stated in

29 CFR § 1910.1000 Table Z-1-A, Air Contaminants, specifically;

Silica, Crystalline Quanz (Respirable) 0.1 mg/M?

ACGIH TLV: Crystalline Quartz
TLV-—TWA = 0.1 mg/M? (Respirable Dust)
See Threshold Limit Value and Biological Exposure Indices for 1988-1989
American Conference of Governmental Industrial Hygienists.

Other Limits Recommended: National Institute for Occupational Safety and Health (NlQSH). Recommgnded standard
maximum permissible concentration =0.05 mg/ M3 (respirabie free silica) as determined by a full-shift sample up to
10-hour working day, 40-hour work week. See NIOSH Criteria for a Recommended Standard Occupational Exposure

to Crystalline Silica.

SECTION 1ll — PHYSICAL/CHEMICAL CHARACTERISTICS
Boiling Point: 4046°F Specific Gravity (H,0 = 1). . 2.65
Vapor Pressure (mm Hg.): None Melting Point: 3050°F
‘apor Density (AIR = 1): None Evaporation Rate:

(Butyl Acetate = 1) None

" Solubility in Water: insoluble in water
Appearance and Odor: White or tan sand, granuiar, crushed, or ground — No odor or taste.
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SECTION IV — FIRE AND EXPLOSION HAZARD DATA
Flash Point (Method Used): Non-flammable
Flammable Limits: None LEL: None UEL: None

Extinguishing Media:

None required; sand may be used as extinguishing media.
Special Fire Fighting Procedures: N/A

Unusual Fire and Explosion Hazards:

Crystailine silica is neither a fire nor an expiosion hazard. Crystalline silica may be used to put out Class A and B fires.

SECTION V — REACTIVITY DATA

Stability: Unstable: Stable: X Conditions to Avoid: None
Incompatibility (Materials to Avoid):

008167

Contact with powerful oxidizing agents such as fluorine, chlorine trifluoride, manganese trioxide, oxygen difluoride, may.

cause fires.
Hazardous Decomposition or Byproducts:
Silica will dissolve 1n Hydrofiuoric Acid and produce a corrosive gas - silicon tetrafluoride.

Hazardous
Polymerization: May Occur: Will Not Occur: X Conditions to Avoid: None

SECTION VI — HEALTH HAZARD DATA

Route(s) of Entry:
Inhalation? Yes Skin? No Ingestion? No
Health Hazards (Acute and Chronic)

Prolonged exposure to respirable crystalline quartz may cause delayed (chronic) lung injury (silicosis). Acute or rapidly
developing silicosis may occur in a short period of time 1n heavy exposure in certain occupations such as sandblasters.
Silicosis 1s a form of disabling pulmonary fibrosis which can be progressive and may lead to death.

Carcinogenicity:

NTP? No

OSHA Reguiated? Not as a carcinogen.
IARC Monographs? Yes

IARC Monographs on the Evatuation of the Carcinogenic Risk of Chemicals to Humans {voiume 42, 1987) concludes that
there 1s sufficient evidence for the carcinogenicity of crystalline silica to experimental animals, and that there s limited

evidence of the carcinogenicity of crystalline silica to humans. IARC Class 2A.
Signs and Symptoms of Exposure:

Undue breathlessness. wheezing, cough, and sputum proguction.

Medical Conditions Generally Aggravated by Exposure:

Pulmonary function may be reduced by inhalation of respirable crystalline silica. Also lung scarring produced by such
inhalation may lead to a progressive massive fibrosis of the lung which may aggravate other pulmonary conditions and
diseases and which increases susceptibility to pulmonary tuberculosis. Progressive massive fibrosis may be
accompanied by right heart enlargement, heart failure, and pulmonary failure. Smoking aggravates the effects of
exposure.

Emergency and First Aid Procedures:

For sand in eyes, wash immediately with water. If irritation persists, seek medical attention. For gross inhalation, remove
marenn immadiatahs tm frach air nive artificial recniratinn ac needed cesk mediral attantinn as needed
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SECTION Vil — PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to Be Taken in Case Materiai is Released or Spilled:

Spills: Use dustiess methods {(vacuum) and place into closable container for disposal, or flush with water. Do not dn
sweep. Wear protective equipment specified below.

Waste Disposai Method:

Dispose in accordance with Federal, State, and Local reguiations.

Precautions To Be Taken In Handling and Storing:

Avoid breakage of bagged material or spilis of bulk matertal. See control measures in Section VIIi.
Other Precautions:

Use dustless systems for handling, storage, and clean up so that airborne dust does not exceed the PEL. Use adequate
ventiiation and dust collection. Practice good housekeeping. Do not permit dust to collect on walls, floors, sills, ledges,
machinery, or equipment. Maintain, clean, and fit test respirators in accordance with OSHA regulations. Maintain and
test ventitation and dust collection equipment. Wash or vacuum clothing which has become dusty. See also control
measures in Section VIl

See OSHA Hazard Communication Rule 29 CFR Sections 1910.1200, 1915.99, 1917.28, 1818.90, 1926.§9, and
1928B.21, and state and local worker or community "‘right to know'’ laws and regulations. We recommend that smoking
be prohibited in all areas where respirators must be used. WARN YOUR EMPLOYEES (AND YOUR CUSTOMERS-&ERS
IN CASE OF RESALE) BY POSTING AND OTHER MEANS OF THE HAZARD AND OSHA PRECAUTIONS TO BEODSED.
PROVIDE TRAINING FOR YOUR EMPLOYEES ABOUT THE OSHA PRECAUTIONS.

See also American Society for Testing and Materials (ASTM) standard practice E 1132-86, ""Standard Practice forHeaith
Requirements Relating to Occupational Exposure to Quartz Dust.”

SECTION VIIl — CONTROL MEASURES
lespiratory Protection {Specity Type)

The following chart specifies the types of respirators which may provide respiratory protection for crystalline silic

RESPIRATORY PROTECTION FOR CRYSTALLINE SILICA
CONDITION MINIMUM RESPIRATORY PROTECTION®

(o0
Particulate Concentration g
5 x PEL or less Any dust respirator. o0
(e
10 x PEL or less Any dust respirator, except single-use or quarter-mask respirator. o

Any fume respirator or high efficiency particulate fiiter respirator.
Any supplied-air respirator.
Any self-contained breathing apparatus.

50 x PEL or less A high efficiency particulate filter respirator with a full faceprece.
Any supplied-air respirator with a full facepiece, helmet, or hood.
Any selif-contained breathing apparatus with a full facepiece.

500 x PEL or less A powered air-purifying respirator with a high efficiency particulate fiiter.
A Type C supphied-air respirator operated in pressure-demand or other positive
pressure or continuous-flow mode.

Greater than 500 x PEL or entry  Self-contained breathing apparatus with a full facepiece operated in pressure-
and escape from unknown demand or other positive pressure mode.

concentrations A combination respirator which includes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressure con-
tinuous-flow mode and an auxiliary self-contained breathing apparatus operated
in pressure-demand or other positive pressure mode.

Abrasive Blasting Any type CE, supplied-air respirator with a full facepiece, hood, or heimet,
operated in a positive-pressure mode.
{See 29 CFR § 1910.94 (a) ).

*Only NIOSH-approved or MSHA-approved equipment should be used. {See 29 CFR § 1910.134).

See also ANSI standard 288.2-1980 “Practices for Respiratory Protection,”” and standard Z9.4-1984 “Ventilation and
Safe Practices of Abrasive Blasting Operations.”




4 of 4 payges

Ventilation:
Local Exhaust: Use sufficient local exhaust to reduce the ievel of respirable crystalline silica to the PEL. See ACGIH
"Industnal Ventilation, A Manual of Recommended Practice,”’ the latest edition.

Mechanical
See "Other Precautions’* under Section VII.

Special
See “Other Precautions’” under Section VI,

Other
See "Other Precautions’’ under Section VII.

Protective Gloves
Optional
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Eye Protection
Wear protective shield {safety glasses) when exposed to dust particies.

Other Protective Clothing and Equipment
Optional.

Work/Hygienic Practices
Avoid creating and breathing dust. See “‘Other Precautions” under Section VIl

The information and recommendations contained herein are based upon data believed to be correct. However, no
guarantee or warranty of any kind. express or implied. is made with respect to the information contained herein. We
accept no responsibility and disclaim all liability for any harmful effects which may be caused by exposure to our
silica. Customers-users of silica must comply with all applicable heaith and safety laws, reguiations, and orders.

U. S. SILICA COMPANY TRADE NAMES

ASTM TESTING SANDS MYSTIC WHITE®
F -SERIES FOUNDRY SANDS PENN SAND®
FLINTSHOT® a-mix™
FLINTSHOT® BLASTING SANDS Q-ROK®
GRAVEL PACK SIL-CO-SIL®
HYDRAULIC FRACING SANDS SUPERSIL®

MIN-U-SIL®
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NITCO MATERIAL SAFETY ODATA SHEET

WAXY MEDIUM NEUTRAL PAGE 1
Product Code: €10 4301
CAS NQ:68410-00-4 Fire

NFPA HAZARD RATING

4§ - Extreme

3 - High

2 - :ogerate Toxicity 0 Reactivity
1 - Slight 0

0 - Insignificant

Special

DIVISION AND LOCATION--~SECTION I
b— 1 T TER I t 4 3~ ] o s s e s Sasbal-ES N R S SV G T S SR
Division: KENDALL/AMALIE
Location: BRADFORD, PENNSYLVANIA

77 N. KENDALL AVE.,BRADFORD,PA,16701
Emergency Telephone Nunbex: (814) 368-6111
Transportation Emergency: CHEMTREC 1-(800) 424-9300 (U.S. and Canada)
CHEMIC;.?:‘;}-JD PHYSICAL PROPERTIES~-~-=-SECTION II -

petroleum h:vdrocarbon
Formula: not applicable

zard ctsgs
carbon monoxide and carbon dioxide from burning.

om H
_strong oxwdizers such as ﬁydrogen peroxide, bromine, ana chromic acid.

d : CAS ¢
petro'leum distillate £§8410-00-4
Form: waxy liquid Qdor: lubricating base o1)
Appearance: mixed wax liquid Color: medium orange
Specific Gravity (water=i): .86
Boiling Point: greater than 343°C (650°F)
Melting Point: greater than 16°C (60°F)
Solubility in Water (bv weight %X): 0 at 20 °C
Volatile (by weight $): ©0
Evaporation Ratg: 0
Vapor Presgure (mm Hg at 20°¢C): 0O

: not applicable

Yapor Denmity (afrs=1)

pH_(as isZ): not applicable
Stability: Product is stable under normal conditions
Viscogity SUS at 100°F: Greater than or = to 100

TS S R S S R B R S BN D S5 00 S S SO A B SR G T o SR i enae ==== L d 1 2t
FIRE AND EXPLOSION DATA-~-SECTION III
= (St ——— 2 -2 1 1Ll e+ 1 b 2 3 1 3

Do not use water except as fog. )
Unusyal Fire and Explosion Hazardg:
none

(Continued on next page)
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W1TCO0O MNMATERIAL SAFETY DATA SHEET

WAXY MEDIUM NEUTRAL PAGE 2
Broduct Code: C10 4301
{Section II! continued)

Flashpoint: (Method Used) Cleveland open cup greater than 177°C (350°F)
Flammable linjts %: not applicable

Drychemical or Haterfog or CO2 or Foam

Closed containers exposed to fire may be cooled with water.
s mEy s R aEER e Ry I AN EE SRR SR IR SRR IS S I AR IS R I N I e R AR I AR R 6 A e
HEALTH HAZARD DATA---SECTION IV
a--===--===-c===--'. SRR IRIR. BRI RIS IR MRS B S IR NN SR DT et A R N I SR SR SR SR AN ED SRS O T2

igs e e t al
If used in applications where a m1st may be generated, observe a TWA/PEL of §
mg/m3 for mineral o1l mist (OSHA and ACGIH).
=)
Prolonged or repeated skin contact may cause dermatitis (skin irritation)
o a o es:
no data available

Eyves: Immediately flush with large quantities of water for at lsast 15

minutes and call a physician.

Skin Contagt: If burned by contact with hot material, cool burned skin area as
quickly as possible by immersing in cold water, or applying cold
water. Call a physician.

Inhalation: Remove victim to fresh air. Call a physician.

It swallowed: Contact a physician immediately.

T Iy S S e S0 I e e SR AT S5 S A A B S T e A e AR S S A M R e e S S I N O A W L e S S S A e
SPECIAL PROTECTION INFORMATION=---SECTION V
SR Tz oy —— R mEBEs b+ I+ Tt 3t 2+ ] L1 1+ T ENEMEE N SIS I T

e 1 R ire c ch 1
Local if necessary to maintain allowable PEL(perm1ss1b1e exposure 1imit) or

TLV(threshho1d 11m1t value)

Use NIOSH/MSHA certified resprrator w1th organic vapor cartridge if vapor
concentration exceeds permissible exposure 1imit

ectiv :

heat protective

on:
chemical safety goggles and full face shield
e H
heat protective clothing suggected

s s Y

—

E o = - =
HANDLING QF SPILLS OR LEAKS---SECTION VI
T o= I o Ok e 2 TR S == = = i P L S
£ -Up:

Transfer bulk of mixture into another container. Absorb residue with an inert
material such as earth, sand, or vermiculite. Sweep up and dispose as solid waste
in accordance with 1oca7, state, and federal regulations.

s :
Dispose of in accordance with all applicable federal, state and local

(Continued on next page)
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WITCO MATERIAL SAFETY DATA SHEET

WAXY MEDIUM NEUTRAL PAGE 3
Product Code: C10 4301
{Section VI continued)
regulations.
SPECIAL PRECAUTIONS---SECTION VII .
Precautions £o be taken in handling and stersgae:

Hand?ing and storage will 1ikely be at temperatures of 100-200°F.
Exercise suitable precautions to avoid thermal burns.

R R EEEmE S RN s e N AR s N e S N T S .  EEaN e = Bw e st o e
TRANSPORTATION DATA---SECTION VIII
R AN SRR N R IR IR DEES L L 33— 1 D+ 0 T T ST

D.0.T,: Not Regulated
Reportable ouantity: not applicadle
g cation: Petroleum Lubricating 011

Special Transportation Notes:

none

Prepared by: Robert Kellam
Title: Group Supervisor, Lubricants Testing, Maintenance, and Safety

w&%&: 05/07/90 Sent to:
Revision Date:
Superpedes  :
Date Sent :

We believe the statements, technical information and recommendations contained herein
are reliable, but they are given without warranty or guarantee of any kind, express
or implied, and we assume no responsibility for any loss, damage, or expense, direct
or consequential, arising out of their use.

008172




PRODUCT PROPERTIES
MEDIUN NEUTRAL
KENDEX 0130

PROJECT #3011

SUBMITTEID BY X. J. EROSMINSXI

JOLY 19%9¢2
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- MEDIUM NEUTRAL

KENDEX 0150

Kinenatic Visocosity @ 40°C (D=445) = 30.70 c8t
Kinematic Viscosity @ 100°C (D=445) = 5.24 cSt
VI (D-2270=74) = 101

Density ¢ 30°C = 0.8663 g/m)

Refractive Index ¢ 20°C = 1.4783

Gravity = 31.7° API 7.219 #/gal
Cloud Point = Q°F
Pour Point = Qep
80l1id Point = =2°F
Color = 12.0

sulfur Content (D=2622) = 0.0735% wt
Nitrogen Content (D=-4639) = 48 ppn
Total Acid # = 0.05 @ 8 grams of saumple
Aniline Point (D-611) = 101.9°C

Surface Tension (D-971) = 32.84 dynas/cn
Danulgibility (D-1401) = 41-34=-5 € 30 xin
Flash Point (COC) = 415°F

Spectre Analysis (ICPAES) = clean
Molecular Welght (NDM) = 399

S CA= 4.48 RA = 0.22
$ CN = 30.15 RN = 1.79
* cp - 65037 RT - 2001
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VAPOR PRESSURE OF MEDIUM NEUTRAL

LOG(VP) MM HO

LOG(VP)=—3012¢(1 /(DEG C+230))+7.94

-3 r \
N
“o
-4 | \b\o .
sl .\\,

TEMP (1/DEG C + 230)

008175

0i-9



it Le® Y iin=-uYy
MED WEUT ¥72 109!
FR1 14:2%  NOV 19,
Pt RTTN ® 2412

POSiTION

1991

TUMMENTSH

&

B-11

008176




t 4
(L)
R Y)

vl @ DO ) I S Wl

e b e o= pm

o v we e po e
© D> 0 ) TR

NN
Wl N

13
[V 3

-1

&7
Foee

983.2%3)
6@3:3170
E243ITSH
&% 344
882:3%0)
697 384"
aT3{3%?
e8R(3¢a)
SRS 333
8&¥(IETH
692¢ 387
6¥a¢ 389
o ¥ICITYI
TQ2¢3ITED
TaS<{3ITI
7e3(3?%
PLIEITT
T13L3?SE)
TSI
T13<381
TZINIARI:
T23{334)

7254389

r23(3877
Ti388)
733389
IDLICEID)

MED WEUT 2?2 10.-31
IRIFLES 9131508

14129

NOY 19

8P
E «C

?36¢391)
738C392)
v41{394)
T4T(ING
P43(396)
7?45(390)
P8I
2%3(408)
v3%¢402)
PE3(40)
7C0(4@8)
T83(4086)
783(307)
747 409)
7rPa(410)
27241
rrIl413)
PP7C414)
780(¢16)
P820417)
TE5(418)
787(420)
793(421)
7924233
79%¢424)

1991

o

31
5z
83
54
33
-1

-

=8

o
61
62
63
B
6%
6o
67
13

o

r2
73
7e
4

8P
F o

798C425)
898427
83¢428)
88%c438)
808C431)
811C433)
814C434)
616(436)
819¢437)
822¢439>
825C448)
828(442)
838(444)
833(445)
836 (447>
839¢448)>
542(4358)
845(432)
348C4%3)
851¢43%)
834(457)
8570499
381¢(468)
864(462)
B6E7C464)

N

e8P
F (G

87U (488)
B74(469)
B77¢469)
800 471)
883¢473)
887C473)
890477
994¢479)
897421
991¢ 493 ¥
$QSC4Q5 )
999¢487)>
913¢¢89)
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MED NEUT %72 19/91
SANPLEE 9131%5-8%
14329 NIY 19y 1991

TINA L F R +5 +10 +19 +20
T3S g.43 3.3 9.8 3.5 8.6
4=15] 3.7 0.7 9.8 2.9 1.9
S 1.l 1.2 1.4 1 1.?
239 L,® 2.9 2.3 2.6 2.9
658 3.7 3.3 4.4 Sel 6.9
639 S.9 £.0 9.4 10,9 12.4
'-"-35 1"-1 lé.ﬁ 1?-9 19-? 2‘07
"33 3.8 2S.3 27.8 23.8 31.9
ng-1-1 33.3 33.9 38.0 49,9 42.0
T80 dd, & “b.0 48.0 49,9 S1.9
583 53.8 38.7 $?.5 $3.3 61.1
c g B2.% £4,.6 66.71 €8.0 69.8%
5S¢ ?l.2 72.8 74.4 75.9 7.4
239 Fe.0 80.95 81.9 83.4 8d.7
w323 P3.¢ 83,9 93.93 94.8 98.%
ST Y8 .2 9%.9 97.% <3.4d 98.4

008178



Oetocber

TO: T.
P.

SUBJECT:
PROJECT:

The carbon number distribution was determined for Kendex 0150
(Medium Neutral) from the G. C.
carbon number distribution for Medium Neutral is as follows:

Cibs=
C19s
C20=
C2ls
C22=
C23=
C24=
C25=
ge6=
c27=
cetds
C29-=-
Cs0:

12,

L. OLIPHANT
A. WEINBERG

1882

CARBON NUMBER DISTRIBUTION-- KENDEBX 0150 MEDIUM NEUTRAL
301

CPRADIADODPINNNE-OO

L47%
L97%
.56%
6%
.33%
. 0%
. 0%
. 0%
. 5%
. DX
6%
. 0%
.5%

Q. Kopmsk

M. J. KOZMINSKI

MJK/db

Simulated Distillation data.

cs1=
Cl2=
C33=
C34=
C34=
Cs6=
C37=
C38=
C38=
C40=
Cq1=
Cq2=

QO8N WH L

. 0%
. 8%
. 5%
. D%
. 0%
. 0%
. 33%
. 92X
.T5%
. 14%
. 86X
.83%

The
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NUMBER

X CARBON

18 21 24 27 30 33

CARBON NUMBER

CARBON NUMBER DISTRIBUTION
KENDEX 0150 MEDIUM NEUTRAL

42
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Canonielrvironmental

October 27, 1992

Mr. Albert J. Lefranc, P.E.
Hercules Incorporated
Hercules Plaza

1313 North Market
Wilmington, DE 19894-0001

JTransmittal
i fi Project Pl
and Final Work Plan
Dechlogrination Tr ili
Vertac Site
Jacksonville, Arkansas

Dear Mr. Lefranc:

Canonie Environmentai Services Corp.

800 Canome Dnive
Porter, indiana 46304

Phone: 219-926-8651
Fax: 219-926-7169

92-229-01

Canonie Environmental Services Corp. (Canonie) submits the enclosed Final Quaiity
Assurance Project Plan (QAPP) and Final Work Plan for the Dechlorination Treatability

Study. Enclosed please find two copies of each plan.

Appropriate revisions were made to the draft QAPP and Work Plan based on your
comments and comments by other participants in this study. A separate letter will
be issued to you responding to comments submitted by Roy F. Weston, Inc.
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Mr. Albert J. Lefranc, P.E. 2

October 27, 1992

Please call if you have any questions concerning this submittal.

Very truly yours,

Thomas J. Froman
Project Engineer

Scott R. Smith, P.E.
Project Manager

TJF/SRS/tk
Enclosures
cc:' Jerome Downey, Hazen Laboratories, Inc.

Roger Nielson, SoilTech ATP Systems, Inc.
Thomas O. Tiernan, Wright State University
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