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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

behalf 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 1 5 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 History

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.

CanonieEnvironmental
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Hercules Powder Company purchased the Reasor-Hill 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 oo
o

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 Hercules in 1976. In 1978,

Transvaal underwent a Chapter XI 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 included the maintenance and overpacking of nearly 29,000 drums

of organic material by EPA. Hercules has maintained treatment of ground water

collected in trench 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 trench drain system that runs along the western and

CanonieEnvironmenlal
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creek. Land in the northern parts of the site has also not been used for manufacture ^
o

and is generally upslope from the central process area. oo
o

1.2.2 Operation Areas

The central process area is separated into 1 1 sub-areas according to where operations

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

included:

• 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).

• 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 Chlorination plant.

• Esterification Plant - Used to add alcohols to increase the solubility of the

herbicide in water.

• Dalapon (1,1,1-trichloroproprionic acid) Production Area - Used in the

manufacturing of Dalapon.

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

by ongoing site activities.

CanonieEnvircnmental
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southern sides of the burial and process area is designed to intercept ground water
00

downgradient of the landfills and transport the ground water to the water treatment ^
00

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

IT 2 Site Description

1.2.1 Property

Land comprising the site consists of two parcels (Parcel 1 and Parcel 2) that were

acquired at different times (Figure 2). Parcel 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

Venae 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 o
oo

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

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

• 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 Description of Site Materials Subject to Treatabilitv Testing

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 Treatabilitv 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)
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bench-scale BCD Reactor in determining the applicability of full-scale treatment to
o

treat the impacted material. The format has been prepared in accordance with the ^
00

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

May 1992.

CanonieEnvironmental



2.0 TECHNOLOGY DESCRIPTION

2.1 Description of the SoilTech ATP Unit

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 technology, is described below.

2.1.1 ATP Technology 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:

1 . Preheat zone;

2. Reaction zone;

3. Combustion zone;

4. 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

CanonieEnvironmental
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in the retort zone at temperatures typically in the range of 900°F to 1,150°F under ^o
o

anaerobic (oxygen-depleted) conditions. The anaerobic condition in the retort zone ^
o

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 polychlorinated biphenyls (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.

CanonieEnvironmental
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2.1.3 Thermal Desorption
r<l
<D
0

Test work and commercial Super-fund 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 wholesale

incineration of oily sludges and soils.

2.1.4 Dehalooenation (Dechlorination)

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 1 5 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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2.2 SoilTech Treatabilitv Testing Capabilities

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 SoiiTech ATP technology, rf
^o
0
00
0

Over 2,000 bench-scale tests have been conducted on a wide variety of contaminated o

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 well-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 a ramp 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 pyrolysis occur, and also targets the probable 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

CanonieEnvironmentdl
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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, multiple 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 also closely resemble the vapor train products of ^
o

the commercial ATP unit. °

Solids passing through the retort zone typically 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-scale 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 teachability 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.

CanonieEnvironmentdl
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2.3 Description of BCD Process

The BCD technology was developed by the EPA's Risk Reduction Engineering ^§
o

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.

CanonieEnvironmental
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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 Technology Overview

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 could 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.

CanonieEnvironmental
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2.4 BCD Treatabilitv Testing Capabilities

2.4.1 Introduction oo
'sO
o
00
o

The BCD process has been extensively tested at the bench scale, by Dr. Thomas 0. 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 dechlorination was provided by low cost j?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

concentration 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 ml of the high-boiling oil, 10 ml 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 ml and 30 ml, 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

CanonleEnvironmentdl
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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 ^
o

of 2,3,7,8-TCDD which is found in the distillate. °°
o

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 molecule.

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 sample 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

CanonleEnvironmentdl
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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 Ŝ̂̂
0

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 Reactor

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.

CanonieEnvironmental
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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 o
00

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. Charles Rogers of the EPA. It is anticipated that the

equipment to be used will be similar to that shown on Figure 8.
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3.0 BENCH-SCALE DECHLORINATION TREATABILITY STUDY OBJECTIVES
(N
r̂ .
0

The objective of the bench-scale treatability study is to provide the necessary ^
o

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 pilot-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 Process

4.1.1 ATP Testing and Analyses

Source samples to be tested by Hazen will be received in 2.0-gallon 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 samples

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 analyses 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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4.1.2.1 Sample Characteristics
1̂-(-'-
o

Feed sample characteristics that may affect either the technical or economic efficiency §
o

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 Clav 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.
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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 l/^

results of the bench-scale program and the effectiveness considerations discussed oo
o

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

processor in removing contaminants from site-specific material. The primary operating

parameters that affect the full-scale process efficiency include 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 paniculate 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,

resulting 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 hydrocarbon content in the

waste feed will require adding oil to the feed for proper operation in the

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

results.

^o
4.1.3 Bench-Scale ATP Testing Sequence g

00
0
0

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 also

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 altered by changing

the ratio of initial sand charge to feed charge. Normally, a 1-kg initial sand charge is

used with feed sample 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 sample will be used for

the ramp tests. For the retort tests, an initial sand charge of 1 kg will 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 1 6 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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3. Set rotation speed, etc. for test conditions.

4. Add initial 1 kg sand charge, start rotation at 4 rpm, and heat to test ^°
o

temperature (1,000°F or 1,100°F) while the processor is rotating, oo
o
0

5. Purge processor with N3 for 30 seconds. Ensure that the gas collector

bag has been evacuated and the gas meters are at zero.

6. Start recorder and data acquisition systems.

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

cap.

8. Start processor rotating and record start time.

9. The test duration is anticipated to be approximately 10 minutes.

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

1 1 . Discharge the remainder of the gas to the laboratory unit hood through

the carbon filters.

12. Collect the coked test sample from the ATP test unit in a clean stainless

steel bowl, and weigh.

13. Remove and weigh the condensed liquid collector vessel or trap.

14. 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.

CanonieEnvironmental



25
ON

15. Prepare necessary samples from collected condensate, and test solids for ^
00

shipment to specified lab for analyses, g

16. Once the tests are completed, complete 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 includes stainless steel bowls, 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 BCD Process Operating Parameters

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- «
oo

halogenated organic compounds, o
00
o
0

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 treatmem

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. Charles 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 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 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. Charles 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

5.1 Bench-Scale ATP Equipment and Materials

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 1 6 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
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through the wet gas meter. This meter measures the net quantity of

noncondensable gases evolved during the test and is equipped to record en
oo

gas flow at increments of 0.05 cubic feet. °oo
o
0

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 paniculate

(HEPA)/carbon filter.

4. 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.

5. 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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multiple levels of protection are expected to be totally protective against r-f
oo

public and personnel exposure. §
o
0

5 .1 .2 ATP Process Raw Materials and Chemicals

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 recycle 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 agglomeration of solid fines into larger particles.

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

to 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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5.2 Bench-Scale BCD Equipment and Materials

^~)
oo

5.2.1 BCD Equipment ^

o

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 will 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 Venae Site Sample Collection

Three source samples to be tested during the treatability study will be collected from

the Vertac Site by Weston, on the behalf of Hercules, according to EPA-approved

procedures described in the Vertac Site Phase I Rl Report for Operable Unit II.

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

dioxin, after each sample 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 samples 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, several

samples will be taken, placed in a clean stainless-steel bowl, and composited into a

sample representing each untreated source sample. Thus, three homogeneous,
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individual source samples for the treatability study will be generated. Using a clean c—

stainless-steel or aluminum spatula/scoop, aliquots of the untreated source samples ^
o

will be transferred to clean glass jars and bottles. The clean glass jars and bottles will °

be obtained from the analytical laboratory or from certified bottle lots 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/stainless-steel bowl. The

sample will then be covered by aluminum foil, and allowed to cool. After the treated

soil has cooled down, a clean stainless-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 sample 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 aquaous 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 oo
oo

samples. The required number of subsamples from each test sample will be removed ^
o

for analysis. The test samples will then be treated using the BCD process. Three o

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.

6.4 Sample Transport

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 °°
oo
0
0

The parameters selected for treatability testing include the critical parameters:

2,3,7,8-TCDD, chlorophenois (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 chlorinated

herbicides, respectively. The TCLP will be conducted using EPA Method 1 3 1 1 . In

addition to the analysis of 2,3,7,8-TCDD, PCDD/PCDF compounds identified in

Method 8280 will be analyzed for in the ATP combusted solids samples and the

organic phase condensate.
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7.0 DATA MANAGEMENT
o
o>
0

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

collection sheets.
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8.0 DATA ANALYSES AND INTERPRETATION ^
a\
o
oo

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 ^
o^
0
00

SoilTech maintains lab space at the Hazen Laboratory in Golden, Colorado for the o

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

in Handling Chlorodibenzodioxins,Chlorodibenzofurans,PolychlorinatedBiphenyls, and

Related Toxic Materials," which can be found in Appendix A.

CanonieEnvlronmentel



39
m

10.0 RESIDUALS MANAGEMENT g
00
o
0

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
'<t
a\
o

Upon completion of the treatability study, Canonie will submit a draft report including S
o

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:

1. Introduction

1.1 Site Description

1.2 Site Material Description

1.3 Technology Description

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. Results and Discussion

4. ATP and BCD Full-Scale Treatment and Economic Evaluation

5. Conclusion and Recommendations

References

Appendices

A Data Summaries

If requested, Canonie will 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 ||

0
0

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 g
oo
0
0

Figure 9 presents the proposed organizational chart for the dechlorination treatability

study project.

13.1 Canonie

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 SoilTech

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, sample handling, and shipping procedures ^
o

prescribed in this QAPP. He will also be responsible for generation and presentation oo

of the equipment test run report to Roger Nielson. °

13.4 Wrioht State University

Dr. Thomas 0. 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 Vista

In addition to the WSU analytical laboratory. Vista Laboratory (Vista) will be used to

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

reporting of the analytical results of the TCLP analysis.



TABLE 1

CONCENTRATION OF 2,3,7.8-TCDD IN THE RESIDUES
AND DISTILLATES FROM A BCD-TREATED

HERBICIDE MIXTURE

Ratio of Herbicide to
Oil in the Treatment

Quantity of
2,3.7.8-TCDD in
Treated Mixture

tno)

Quantity of
2,3,7.8-TCDD in

Distillate
<nq)

1 : 1 Herbicide:0il ND (0.05) 1.429

1:2Herbicide:Oil ND (0.06) 798

1:3 Herbicide:0il ND (0.25) 354

CanonieEnvironmental



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

NaHC03 Pressure
Reactor

NaHC03 Pressure
Reactor

NaHC03 Pressure
Reactor

NaHCOa/Carbon Glass
Reactor

NaHC03 Glass Reactor

NNaOH/Fuel Oil/Catalyst
Glass Reactor

Percent
Destruction

> 99.983%

> 99.995%

>99<978%

>9^.1%

CanonieEnvironmental



TABLE 3

SCHEDULE OF BATCH TEST RUNS PER SAMPLE
ATP AND BCD BENCH-SCALE STUDY

0
0
I—I

00
0
0

Feed Source

Ramp Runs

Retort Runs

Combustion Runs (a)

BCD Tests (b)

Soil
Sample 1

Soil
Sample 2

Spent
Carbon

Condensed
QU

3

Notes:

(a)

(b)

No combustion run will be performed on the carbon sample.

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.

CanonieEnvironmentdl



TABLE 4

SCHEDULE OF ATP AND BCD
BENCH-SCALE TEST CHEMICAL ANALYSES

No. of Samples

Moisture (a)

Solids (b)

Grain Size (c)

2,3.7.8-TCDD (d)

Chlorophenols (e)

Silvex, 2,4-D and
2,4,5-T (f)

TCLP (g)

Source Coked
M9tPri9l Solids

3 6

3

3

2 4

3 6

3 6

3 6

Combusted
Solids (h>

4

Condensed Condensed
Water QU

1 3

BCD Process BCD Process
Intermediate Oil Post-Treated Oil (hi

2

4

4

4

2

3 5

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 1 3 1 1 , 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.

CanonieEnvironmenlal
008101



Table 5
Project Schedule

Dechlorination Treatability Study

ID
1

2

3

4

5

6

7

8

9

10

1 1

12

13

1 4

1 5

16

17

18

1 9

Project: 92-229-01
Date: 10/27/92

Name
Treatability Study

Sample Collection

Site Sample Collection- Weston

Sample Analysis- Weston

Sample Shipment To Hazen

Project Plans

Draft Work Plan

Draft QAPP

Submit Draft Plans

Hercules Review

Revise Draft Plans

Submit Final Project Plans

ATP Soil Tests

Sample Preparation

Testing

Chemical Analysis

Preliminary ATP Results

BCD Condensate Tests

Sample 1 Test

Duration
20w

4w

1 w

3w

Ow

6w

3w

3w

Ow

2w

1 w

Ow

4w

1 w

1 w

2w

Ow

5w

1.5w

Task WS^^^SSS^

Sep '92 | Oct '92
91« | »/1 3 | B/20 | 8/27 110/4 J10/1 l|l0/is|l0/26
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m , \ \ '
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• 10/8 |

. [. . . .
I

'

•

' )

.................

• 1 "" - T""""
j |

• •\- •••• • • • • • • • • • • • • • • •

1.l

i

; • 1 1 / 1 3

................,........ ^ . . .. .... . . .^. . . . . . ....... ... ...T........
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m
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1

10/29
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1
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1
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i

i ' ' 1
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11 ! : 1

i •

1

i
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1

!

i

i

1
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!
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Table 5
Project Schedule

Dechlorination Treatability Study

ID
20

21

22

23

24

25

26

27

28

29

30

31

Project: 92-229-01
Date: 10/27/92

Name
Sample 2 Test

Sample 3 Test

Chemical Analysis

Preliminary BCD Results

Report

Technical Data Review

Engineering/Economic Evaluation

Draft Report

Submit Draft Report

Hercules Review

Final Report

Submit Final Report

Duration
1.5w

1 .5w

4w

Ow

13w

5w

5w

7w

Ow

3w

3w

Ow

Task MilA.«tnnA

Sep '92 | Oct '92
8/6 |»/13|9/20|»/2? |)0/4|l0/1lll0/18|l0/26

. .......... i .. .
I

! | l ' ,

I ',

; ]

! I ''

\ \ \

I

I

^

I ^?

- - ; -- ••1--"-

•
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1 1 / 1 1 1 1 / 8 | l1/16| l1/2211/28112/al l2/13lt2/20
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'

\WW9.

' ;
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' ; 1 1 • 1

• 12/4
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mm^^m

^̂ ^̂ ^̂ to
- •--••;•••••-----;-•-
^̂ ^̂ ^̂ ^̂.........,........^..-...............................,.......

; • 1 2 / 1 8 1

....... .. .......... ........ .......

1 j

Summary ^̂ ™1

^ .

............ i^ ^^^±^ ^ ^

12/27| »/3 1 1 / 1 0 1 1 / 1 7 1 1 / 2 4 1 1 / 3 1
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1

[

;

!

! 1

• i - r - 1

.
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', • i/
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FIGURE 6
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Bench Scale Test Unit

008109 CanomeEnvironmenta I





DEAN AND STARK
RECEIVER

CONDENSER FOR
SOLIDS INLET

THERMOCOUPLES
SYRINGE PUMP

ISSUED FOR FINAL WORK PLAN

ISSUED FOR DRAFT WORK PLAN

WRIGHT STATE UNIVERSITY
BCD BENCH SCALE REACTOR

DECHLORINATION TREATABILITY STUDY
PREPARFU FOR

HERCULES INCORPORATED

CanonieEnvironnientdl
ISSUE / REVISION 5WN B^ CK'D BV AP'D Bl 008111

P?rE^ 10-6-92

SCAL? NONE FIGURE 8 IDRAWING NUMBER
92-229-A8



HERCULES INCORPORATED
PROJECT MANAGER

ALBERT J LEFRANC. P E.

CANONIE ENVIRONMENTAL
SERVICES, INC.

PROJECT MANAGER

SCOH R. SMITH. P.E.

CANONIE ENVIRONMENTAL
SERVICES, INC.

PROJECT ENGINEER

THOMAS J. FROMAN

SOILTECH ATP SYSTEMS
PROJECT MANAGER

JOSEPH H MUTTON. P £.

SOILTECH ATP SYSTEMS
ATP TREATAB1LITY LAB

MANAGER

ROGER K NIELSON

HAZEN RESEARCH, INC.
LABORATORY PROJECT

MANAGER

»EROME P OOWNEY. "l- D.

WRIGHT STATE UNIVERSITY
BCD TREATAB1LITY LAB

MANAGER

"40MAS C "IERNAN. Ph D

WRIGHT STATE UNIVERSITY
ANALYTICAL LABORATORY

ISSUED FOR FINAL WORK PLAN

ISSUED FOR DRAFT WORK PLAN

ORGANIZATION CHART
DECHLORINATION TREATABIL17Y STUDY

"REPARED FOR

HERCULES INCORPORATED

CanonieEnvironmentdl
ISSUE / REVISION WN BY CK'D BY AP'D BY DATE 9-24-92

SCALE- NONE FIGURE 9
DRAWING NUMBER
92-229-A5

^



APPENDIX A

HAZEN LABORATORY SAFETY AND CHEMICAL HYGIENE PLAN
AND CONTINGENCY PLAN FOR

HAZARDOUS WASTE/HAZARDOUS MATERIAL SPILLS
AND WRIGHT STATE UNIVERSITY

S.O.P.T1.A.2.1

CanonieEnvironmentdl



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:

1. 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 SS
o

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

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

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

3. 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.

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

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

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

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

8. Eating or drinking in laboratory areas is prohibited.

9. 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.

10. Do not leave potentially dangerous experiments unattended or overnight.

11. Never apply mouth suction to a pipette.
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12. Avoid filling a burette above eye level.
^o

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

14. 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.

15. 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.

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

17. 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.

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

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

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

21. 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

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

2. 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.

3. 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.

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

5. 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.

6. 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.

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

8. 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.

9. 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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10.5 PROCEDURES FOR EXTREMELY HAZARDOUS CHEMICALS oo

00
0

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 bums 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 O-N

containers closed when not in use, and use them only when under ventilated hoods or in ^
o

well-ventilated areas, o

Appropriate personal protection equipment, such as safety goggles, face shields, gloves,

aprons, and respirators, must be worn 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, bum; their vapors
bum. The temperature at which just enough vapor is given off to form an
ignitable mixture with air is called the "Hash 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 bum 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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0
(N

Handling Flammable Liquids oo
o

1. 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.

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

3. Use only under ventilated hoods or in adequately ventilated areas.

4. Avoid contact with the skin.

Pouring and Mixing Flammable Liquids (

(

1. Avoid mixing flammable liquids with other liquids or chemicals unles'
specifically stated in your operating procedures.

2. 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.

3. Transfer flammable liquids only under ventilated hoods or in a well-ventilated
area.

Storage of Flammable Liquids

1. Do not store flammable liquids in open containers.

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

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

4. Keep only minimum amounts required at your work station.

5. 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
bums, 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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7. 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- CM
centered wire gauze, r—i

oo
o

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

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

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

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

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

13. Do not subject glassware under vacuum to mechanical shock.

14. Always wrap glass Dewar flasks with tape before use.

15. Do not stopper glass flasks containing hot, condensable vapors.

16. Relieve vacuum in all parts of system before opening apparatus.

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

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

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

m
Chemicals and reagents are widely used in the laboratories and pilot plants. Many of them, 1—1

oo
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 th(
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 or
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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9. Acids should never be stored with solvents, caustics, or cyanides.

10. 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. ^

oo
11. Drums which are mounted horizontally should be securely braced to prevent °

rolling. Sand should be placed under the taps to absorb drippings.

12. Under no circumstances should 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.

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

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

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

16. 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.

17. 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.

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

19. 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.

20. Handle solvents in exhaust hoods or well-ventilated areas, and keep the
solvent supply in the laboratory at a minimum.
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21. Keep flammable solvents in safety or proper storage bottle in an approved
solvent cabinet.

22. When handling toxic gases such as chlorine, hydrogen sulfide or hydrogen ir>
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. 0

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

24. 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.

25. 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.

26. Double-check valving before starting flow when unloading a tank truck or
transferring liquids through pipes. Always open valves slowly.

10.11 DISPOSAL OF WASTE CHEMICALS

1. 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.

2. 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.

3. 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.

4. 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.
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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.

c^
6. Peroxides may be disposed of by dissolving in large quantities of water and SS

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:

Aminc oxide
Azide
Diazo
Fulminate
Hydroperoxide
Nitrate
Nitro
Ozonide
Perchlorate
Peroxide

Chlorate
Diazonium
N-Haloamine
Hypohalite
Nitrite
Nitroso
Peracide
Permanganate
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10.13 INCOMPATIBLE SUBSTANCES

DO NOT CONTACT THESE:

Alkaline and alkaline earth
metals, such as sodium,
potassium, cesium, lithium,
magnesium, calcium, aluminum.

Acetic acid

Acetone

Acetylene

Ammonia, anhydrous

Ammonium nitrate

Aniline

Bromine

Calcium carbide

Carbon, activated

Copper

Chlorates

Chromic acid

WITH THESE;

Carbon dioxide, carbon tetrachloride
and other chlorinated hydrocarbons
(also refrain from using water and
dry chemicals on fires with these materials)

Chromic acid, nitric acid, hydroxyl containing
compounds, ethylenc glycol, perchloric acid,
peroxides, and permanganates

Concentrated sulfuric and nitric acid mixtures

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

Mercury, halogen, calcium hypochloritc
hydrogen fluoride

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

Nitric acid, hydrogen peroxide

Ammonia, acetylene, butadiene, butane and
other petrol gases, hydrogen, sodium carbide,
turpentine, benzene, and finely divided metals

Water (see acetylene)

Calcium hypochlorite

Acetylene, hydrogen peroxide

Ammonium salts, acids, metal powders, sulphur,
finely divided organics or combustibles, carbon

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

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: WITH THESE*

Perchloric acid

Phosphorus and phosphorus
compounds

Potassium chlorate

Potassium permanganate

Sodium nitrate

Sodium peroxide

Sulfuric acid

Sodium cyanide

Potassium cyanide

Cyanide-containing compounds

Air, oxygen

Acetic anhydride, bismuth and its o^
alloys, alcohol, paper, wood, and ^
all organics ^

o

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 FLAN FOR HAZARDOUS
WASTE/HAZARDOUS MATERIALS SPILLS

April 2,1992

These procedures are to be implemented immediately once it has been determined that a spill or

unplanned release of hazardous waste or hazardous material has occurred. The listed procedures must

be strictly adhered to.

L ASSESS THE SITUATION

If you do not bdieve (hat the spill can be safely contained using available HRI personnel, notify the

Fairmount Fire Protection District at 911 immediately. Fainnount is our designated emergency

response authority and will notify the Jefferson County Sheriffs Department and other agencies as

needed. Your report must include the following:

a. Your name and the telephone number you are calling from (279-4501 or appropriate
'night number').

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

c. 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 en '̂ironroenl.

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

Steve flaniken Waync Carter
Emergency Coordinator Operations Services Department Manager
7767 Gunsight Pass 6737 Xenon Drive
Littleton.CO Arrada,CO
890-6456 (pager) 424-1654 (home)
478-1898 (24-hr Emergency)
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Barry Hansen Paul Snoddy
Senior Vice President AssL 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 effects of the incident. Gas clouds, vapor

plumes, and Fire water runoffare 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

Fainnount 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 adds, for example).

Once the rdease has been contained, the waste and contaminated spill control materials must be

stabilized.
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3. NOnnCATIONOFREGULATORYAGENCIES

Any spill of a 'ReportableQuantity'(RQ) of any chemical not contained within four walls and a ceiling

must be reported immediately to the National Response Center (NRQ. (Note; See AttachmentE 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 health 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 responsible for NRC notification.

National Response Center 1-80(M24-

Give the following information:

a. Name and address: Hazen Research, Inc.
4601 Indiana Street
Jefferson 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 077-6326) 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) 259-5941

Metro Wastewater (nights) 289-5949

Other that the emergency response notifications required above, all reports to regulatory agendes will
be done by a company officer.
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April 2,1992

ATTACHMENT A

LIST OF EMERGENCY EQUIPMENT

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

2. Self-contained breathing apparatus are maintained in the warehouse.

3. Air contaminant gas and vapor detector tubes are available from the Safety Engineer's office
in Building 1.

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

5. Communication equipment. Telephones are located in all buildings.

6. Eighty-five-gailonoverpack drums.
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April 2,1W2

ATTACHMENT B

SPILL CONTAINMENT AND CONTROL EQUIPMENT

MATERIAL

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 adds.

Venniculitf 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-fiTe-gallonoverpack recovery drums are stocked behind the warehouse with the rest of

the barrel inventory.
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ATTACHMENT C

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

Resusdtator

Radiological surrey equipment

Draeger pumps and tubes

Carbon monoxide, hydrogen sulfide,
oxygen deficiency, and cxplosimeter
monitors

LOCATION

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 (Tire Assay)
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April 2,1»2

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.

The storage area for permitted hazardous waste is located on the southwest portion of the property,west
of Building 5 and south of the Wannamaker Ditch. On the abore property map, this area is identified
as 'PennittedHWS*. The hazardous waste storage area for permitted waste is a benned concnte 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 %est
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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ATTACHMENT E

LIST OF REPORTABLE QUANTITIES (RQs)
FOR CHEMICALS RELEASED TO THE ENVIRONMENT
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ACBUIO ÎyO*. CWXV

B«U*n«0. i-CNOTB-

BULinmrt •a'- i-cWo-tipK^4-*"0''-

^Oitor»»<»«M<
Ph——l. 4^»tcr» »<»»»*•

40 <u<u <"»»•»•

Etw. 2-cMB-o—ioiy
mn r̂. ••J*«I*
M«»̂ n«. <J«uii»'»»a r̂
muniKOn*. 2-tf*o«»

N̂ MuMna. 2<na»
^CHaW^t*
pnwa. 2<fxo-
ptwnx. 2-anero-
2CH*oiO(»——

uoo

r

r

i

r

i

i

r
r
r
r
10
r

r
r

100
r

)•

r

r
r
r

MOO

)•

r

\'

\'

r

i

'2.4

2

'2.4

'2.«

2
2
2
2
1

1.2.

2.4

2.4

I
2

2.4
<A4

4
2.4

2.4

2.4

2.4

MM
Lea c
U1M

U034
uooa
uar

U03»

UCX

LIQ2*
POTI

mi*
U007
U030

UOM

U03t

U042
L044
U04*
U047

U04T

U04*

U04*

i

t

0
A
X

x

x

A
B
C

C
B
A

0

0

•

•

c
A
A
0

0

•

B

D

i* M —1 9
1000 14UI ;
1000 |4»4t ;•

MOO (22701 3
10(4*41 i
1 (0 4*41 5

^

?

1 (0 4*4) •
&
5'

< 104*4| ^

8

i••»•
10 (4 14)

100 14S 4)
'000 14S41

1000 («M»
100(4*4)

10 (4 Ml

MOO (2270)

MOO (22701

100(4S4|
100 14&.4)

1000 (4*4)
10 (4.14)
10 <4.*4»

MOO (22701

MOO (27701

100(4*4) u»

100 (4$ 4) §

MOO (22701 *



A-29

TABLE 302.4—(.1ST OP HAZARDOUS SUBSTANCES ANO REPOWTAiMJE QUANTITIES—COOdrXMd

I • — Cri • TM» T«M>)

————

i in fi*.i.<i^*r*..» „ . . . . , .
3-Q*fixxca>w

CNowm

Orwe——.... , . . . . .. ......... .....

C**»-"W KM HX^ «->BM« —^ ...,,..,. ,..-.,.

0 HOMBJM ^HO O^ILllaOU f̂flll
CmiiTUJ -JJ. L

f̂ Jh t̂ew fa———b*^

r^ &•.»•——•

Co—— n
COPTCX ANO COMPOWOS .... .. ... . . . . . . . . . .
^^x^^v ruaJiK
Cowwpf— - - • •
Qw .„.....-....-....... .... .
Cr—^t

'•-Or—el - ... .,,..„ , ^ ,
ft<r—a .......................................... .......„....
^0—A

Omx. •aa

ffh£J^^d^̂ ^ ..„...-.........-.............-

»0——. ,„ „„ ,. „ , , , ,
OtItrm.M^M.

CLf
Oac «rua
Olre—on^m ....... ....^ ...............
a«e<Mom.

CASMH

U44W1
»4f7«7

mom
iimaa
2UIM2
10—1M

ltlt»«l
TTMftU

iir«i«o
toioisr
ruo«n

NA
lOCMtOU

21(01*
rr«»u7
!44<«3

140(7411
NA.

144U3
r«40M«

NA
S44»?3

S«Tt4
1001 SM
13fT73

IOUM
»S4*r

10«441
131*773

10UM
K4«7

106441
1»T3*

4170303
MIM

14»»1»
12003031
74473M 1

Thttf. a-tfMroeW.

•»n»«̂ »»«i<«. *<»iui»<<»—i>«-, nyi»»<J«umr

l

C«lounamm—

CCBCW CYtna*

Cocc cyndiCuCM

C>*«V*e*ad
ftwr^ nMflwt»

Hkdwytciad
o-Ci—vK •aa
p-Onyc •aa

CCMIN
"̂•fld w^^^
>»0w(*e«a«
0-&»»fc. •OB
»0w»*e«oa

t-Buum

04ftlf. t̂ f̂ l̂ B Î̂
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r,̂ .̂. AJ-Î U ........................... ................

.f-Affvft-1-ttf
•̂ •̂ Ĵ
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Î A^^—— •MWW

•̂̂ irtii—i*
UMBOPyWIBIft 24BB^^c4t4Mf̂ fr9^AQBBU«

Pmcwnx mte
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WRIGHT STATE UNIVERSITY
175 BREHM LABORATORY

DEPARTMENT OF CHEMISTRY

S.O.P.T1.A.2.1

SAFETY AND PRECAUTIONS IN HANDLING CHLORODIBENZODIOXINS,
CHLORODIBENZOFURANS, POLYCHLORINATED BIPHENYLS, AND

RELATED TOXIC MATERIALS

The toxicity of some of the chlorodibenzodioxins (PCDDs), chlorodibenzofurans

(PCDFs), and polychlorinated biphenyls (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 only

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 oo

disposable glassware, disposable chromatography columns, and °

disposable sample 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

(including 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.

3. 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 sample injection are kept in locked cabinets except when being

utilized. Personnel conducting GC/MS analyses wear appropriate safety

clothing (gloves, etc.) at all times.

4. Personnel handling chlorodioxins 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
oo

workplace air for organic vapors and aerosol-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 will 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 complete 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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3. Super 17 Clinical Chemistry including determination of

glucose, BUN, Uric Acid, SGOT, LDH, creatinine,

cholesterol, calcium, magnesium, phosphorus, carbon ^t"

dioxide, chloride, alkaline phosphate; S3
o
0

4. Other clinical chemical tests including SGPT, Y-GT, tri-

glycerides, TT3;

5. 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.

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

Identity: Crystalline Silica (Quartz)

SECTION

Manufacturer's Name
U. S. Silica Company

Address
P.O.Box 187
Berkeley Springs, WV 25411

Emergency Telephone Number
304-258-2500

Telephone Number for Information
304-258-2500

Date Prepared
02-01-90

SECTION II — HAZARDOUS INGREDIENTS/IDENTITY INFORMATION

Hazardous Components:
Silica. Crystalline Quartz (respirable)

Specific Chemical Identity: Silicon Dioxide SiO,(CAS 14808-60-7)

Common Names: Silica, Fl int . Sand, Crystalline Silica, Crystalline Free Silica, Quartz, Ground Silica,
trade names |(see Page 4).

OSHA PEL: Exposure to airborne crystalline 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 Quartz (Respirable) 0.1 mg/M3

ACG1H TLV: Crystalline Quartz
TLV—TWA = 0.1 mg/M3 (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 (NIOSH). Recommended standard
maximum permissible concentration =0.05 mg/M3 (respirable 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 III - PHYSICAL/CHEMICAL CHARACTERISTICS

Boiling Point: 4046°F

Vapor Pressure (mm Hg.): None

'apor Density (AIR = I): None

Specific Gravity (H,0 = 1): . 2.65

Melting Point: 3050°F

Evaporation Rate:
(Butyl Acetate = 1 ) None

Solubility in Water: Insoluble in water

Appearance and Odor: White or tan sand, granular, 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 DEL: None ^
^0

Extinguishing Media: "̂

None required; sand may be used as extinguishing media. §

Special Fire Fighting Procedures: N/A

Unusual Fire and Explosion Hazards:

Crystalline silica is neither a fire nor an explosion 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):

Contact with powerful oxidizing agents such as fluorine, chlorine tnfluonde, manganese tnoxide, oxygen difluonde, may
cause fires.

Hazardous Decomposition or Byproducts:

Silica will dissolve in Hydrofluoric Acid and produce a corrosive gas - silicon tetrafluonde.

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 in heavy exposure in certain occupations such as sandblasiers.
Silicosis is a form of disabling pulmonary fibrosis which can be progressive and may lead to death.

Carcinogenicity:

NTP? No

OSHA Regulated? Not as a carcinogen.

IARC Monographs? Yes

IARC Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Humans (volume 42, 1987) concludes that
there is sufficient evidence for the carcinogenicityof crystalline silica to experimental animals, and that there is limited

evidence of the carcinogenicity of crystalline silica to humans. IARC Class 2A.

Signs and Symptoms of Exposure:

Undue breathlessness. wheezing, cough, and sputum production.

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
nore^n im m orli gtalw *n <roeh air nivp ar+ifirial rpcniraTinn ac nppflpfj •seok moriifal attpntion 33 needed
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SECTION VII - PRECAUTIONS FOR SAFE HANDLING AND USJ'

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

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

Waste Disposal Method:

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

Precautions To Be Taken In Handling and Storing:

Avoid breakage of bagged material or spills of bulk material. See control measures in Section Vlll.

Other Precautions:

Use dustless systems for handling, storage, and clean up so that airborne dust does not exceed the PEL Use adequate
ventilation 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 ventilation and dust collection equipment. Wash or vacuum clothing which has become dusty. See also control
measures in Section Vlll.

See OSHA Hazard Communication Rule 29 CFR Sections 1910.1200, 1915.99, 1917.28, 1918.90, 1926.^, and
1928.21, 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-^SERS
IN CASE OF RESALE) BY POSTING AND OTHER MEANS OF THE HAZARD AND OSHA PRECAUTIONS TO B630SED.
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 for^ealth
Requirements Relating to Occupational Exposure to Quartz Dust."

SECTION Vlll-CONTROL MEASURES

respiratory Protection (Specify Type)

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

CONDITION
Particulate Concentration
5 x PEL or less

RESPIRATORY PROTECTION FOR CRYSTALLINE SILICA

MINIMUM RESPIRATORY PROTECTION* yc
^0
•i—<

Any dust respirator, oo
—————————————————————————————————— o

Any dust respirator, except single-use or quarter-mask respirator. 0
Any fume respirator or high efficiency paniculate filter respirator.
Any supplied-air respirator.
Any self-contained breathing apparatus.___________________

10 x PEL or less

50 x PEL or less

500 x PEL or less

A high efficiency paniculate filter respirator with a full facepiece.
Any supplied-air respirator with a full facepiece, helmet, or hood.
Any self-contained breathing apparatus with a full facepiece.
A powered air-purifying respirator with a high efficiency paniculate filter.
A Type C supplied-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 ^ 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 helmet,
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 Z88.2-1980 "Practices for Respiratory Protection," and standard Z9.4-1984 "Ventilation and
Safe Practices of Abrasive Blasting Operations."
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Ventilation:

Local Exhaust: Use sufficient local exhaust to reduce the (eve) of respirable crystalline silica to the PEL See ACGIH
"Industrial Ventilation, A Manual of Recommended Practice." the latest edition.

Mechanical
See "Other Precautions" under Section VII.

Special
See "Other Precautions" under Section VII.

Other g
See "Other Precautions" under Section VII. r-i

00

Protective Gloves °
Optional

Eye Protection
Wear protective shield (safety glasses) when exposed to dust particles.

Other Protective Clothing and Equipment
Optional.

Work/Hygienic Practices
Avoid creating and breathing dust. See "Other Precautions" under Section VII.

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 health and safety laws, regulations, and orders.

U. S. SILICA COMPANY TRADE NAMES

ASTM TESTING SANDS

F -SERIES FOUNDRY SANDS

FLINTSHOT®

FL1NTSHOT® BLASTING SANDS

GRAVEL PACK

HYDRAULIC FRACING SANDS

MIN-U-S1L®

MYSTIC WHITE®

PENN SAND®

Q-MIX™

Q-ROK®

S1L-CO-SIL®

SUPERSIL®
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W I T C 0 M A T E R I A L S A F E T Y D A T A S H E E T

WAXY MEDIUM NEUTRAL

CAS N0:68410-00-4

PAGE I
Product code; C10 4301

NFPA HAZARD RATING
Extreme
High
Moderate
Slight
Insignificant

Fire

T o x i c i t y React iv i ty

Special

DIVISION AMD LOCATION——SECTION I

fiî slflD: KENDALL/AMALIE
Location: BRADFORD, PENNSYLVANIA

77 N. KENDALL AVE..BRADFORD,PA,16701
Emergency Telephone Nunber; (814) 368-6111
Transportation Emergency! CHEMTREC 1-(800) 424-9300 (U.S. and Canada)

CHEMICAL AND PHYSICAL PROPERTIES——SECTION II

ChMjLgai Names
petroleum hydrocarbon

Formula: not applicable
Hazardous Paeompositien Productst

carbon monoxide and carbon dioxide from burning.
Incompatibility ^KMP avay from^ !

strong oxidizers such as hydrogen peroxide, bromine, ana chromic acid.
Toxic and Hazardous Ingredients? CAS ^

petroleum distillate 68410-00-4
Form; waxy liquid odor; lubricating base 0 1 1
Appearance: mixed wax liquid Color; medium orange
Specific Gravity ^vater.ll ; .86
Boiling point! greater than 343'C (650'F)
Melting Pointi greater than 16*C (60'F)
Solubility in Water fbv weight ^'. 0 at 20 •C
Volatile rbv weight ^- 0
Evaporation Ratfti 0
Vapor Praggura fmn Ho at 20'C^ 0
Vapor Danaitv l&±r»l): not applicable
OH (sa is)'. not applicable
Stability; Product'1s stable under normal conditions
viscosity sus at ipo'Ft Qreater than or • to 100

FIRE AMD EXPLOSION DATA——SECTION III

Special rira Fighting Proaedureai
Do not use water except as fog.

Unusual Fira and Explosion Hazards;
none

(Continued on next page)
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W 1 T C O M A T E R I A L S A F E T Y D A T A S H E E T

WAXY HEDIUH'nEUTRAL PA6E 2
Product Codei C10 4301

(Section I I I continued)
1—1

Flashpoint: (Method Used) Cleveland open cup greater than 177*C (350*F) ^
Flammable limits *; not applicable g
Extinguishing agents; 0

Drychemical or Waterfog or COg or Foam
Closed containers exposed to fire may be cooled with water.

HEALTH HAZARD DATA——SECTION IV

Pgmisgib^e concentrations (air): , _ „ ,
If used 1n applications where a mist may be generated, observe a TWA/PEL of 5
mg/m3 for mineral oil mist (OSHA and ACGIH).

Chronic effects of Qvereamoaure'. . . . , . , . , . .
Prolonged or repeated skin contact may cause dermatitis (skin irritation)

Agtite toxigglgcflgal pfopgrtleg;
no data available

Emergency first Aid Proceduresi
Evea; limned lately flush with large quantities of water for at least 15

minutes and call a physician.
s^ein contact; 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.
if svailovad: Contact a physician immediately.

SPECIAL PROTECTION INFORMATION——SECTION V

Ventilation Type Required fLocal.mechanical.special 1 ;
local if necessary to maintain allowable PEL(perm1ssible exposure limit) or
TLV(threshho1d limit value)

Raspiratory Protection (Specify type):
Use NIOSH/MSHA certified respirator with organic vapor cartridge if vapor
concentration exceeds permissible exposure 1 1 mil

Protective gloves:
heat protective

Eve Protection:
chemical safety goggles and full face shield

Other Pfofe^iv Eguipmenti
heat protective clothing suggested

HANDLING OF SPILLS OR LEAKS——SECTION VI

Procedures for Clean-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 local, state, and federal regulations.

Waste Diacogal!
Dispose of in accordance with all applicable federal, state and local

(Continued on next page)
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W I T C O M A T E R I A L S A F E T Y D A T A S H E E T

WAXY MEDIUM NEUTpIS" " """?AGET" <^
Product Coda. C10 4301 ^

oo
(Section VI continued) g

regulations.

SPECIAL PRECAUTIONS——SECTION VII

Precautions to be taken in handling and storage:
Handling and storage will likely be at temperatures of 100-200*F.
Exercise suitable precautions to avoid thermal burns.

TRANSPORTATION DATA——SECTION VIII

D.O.T. ! Not Regulated
Rftaor-babig Quan^y* not applicable
freight claceification: Petroleum Lubricating 011
Special Transportation Notes:

none

Preparad by.' Robert Ken am ____________
Titles Group Supervisor, Lubricants Testing, Maintenance, and Safety
Original Pafi 05/07/90 Sent to: _____________________
RgYigiIgn Datfi; ____________________
Superendae i _____________________

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.
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MEDIUM NEUTRAL

KENDEX 01BO

Kineaatic Viaooaity • 40-C (D-445) • 30,70 eflt
Kinematic Vfooaity • 1.00*0 (0-445) • 5 . 2 4 cSt
VI (0-2270-74) - 101
D*n»ity 9 20*c • 0*8663 g/al
R»fractiv Index « 20-c - 1.4783
Gravity • 31.7" API 7.219 fiw
Cloud Point - O»F
pour Point - OT
solid Point - -2°F
Color - L2.0
Sultur Confnt (D-2622) - 0.075» Vt
Mitrog»n Confnt (0-4«29) • 48 ppa
Total Acid ^ •» 0.05 6 S gr&tts of sample
Anilina Point (D-611) - 101.9•c
Siirfac* Tttirion (D-971) « 32.84 dyTf/cm
D«aurifililry (D-KOI) - 41-34-5 • 30 Bin
Flaah Point (COC) - 415T
Spftotro Analyi* (ICPAIS) - ol«an
Holacular wight (N01) - 3 9 9

» CA - 4.48 RA • 0.22
4 CH • 30.15 RM " 1.79
% CP - 65.37 RT - 2«01



VAPOR PRESSURE OF MEDIUM NEUTRAL
lJOG(VP)—3012»(l/(D£G C+230))+7.fl4

(U»3 0.004

TEMP (1/DEG C + 230)

008175
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B-14

Octobar 12. 1992

TO; T. L. OLIPHANT
P. A. WBINBRRG

SUBJBCT: CARBON NUMBER DISTRIBUTION- KENDBX 0150 MEDIUM NBOTRAL

PROJECT; 301

Tht carbon number distribution was oeterrninod for Kendax OlbO
(Mediuro Neutral) fron the G. C. Simulated Distillation data. The
carbon number distribution for Medina Neutral ia as follow:
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CanonieEnvironmental

October 27, 1992

Canome Environmental Services Corp.
800 Canome Dnve
Ftorter. Indiana 46304

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

92-229-01

oo
00
0
0

Mr. Albert J. Lefranc, P.E.
Hercules Incorporated
Hercules Plaza
1313 North Market
Wilmington, DE 19894-0001

Transmittal
Final Quality Assurance Project Plan

and Final Work Plan
Dechlorination Treatabilitv Study

Venae Site
Jacksonville. Arkansas

Dear Mr. Lefranc:

Canonie Environmental Services Corp. (Canonie) submits the enclosed Final Quality
Assurance Project Plan (QAPP) and Final Work Plan for the Dechlorination Treatabilitv
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 0. Tiernan, Wright State University


