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1. EXZCUT I V2SL%: AY

The patented Roy F. Weston, Inc. (0,72TOZN) Low Tc-mmerature
Thermal Treatmcnt (LT 3 ) System (U.S. Patent Noo. 4,738,206)
had previously been proven at the pilot scale to bo a success-
ful technology for treating soils contaminated with volatile
organic ccmpounds (VOCs) and petroleoum hydrocarbons. A full-
scale dcmonstration at Tinkeor Air Force Base broadened the
proven applicability to include soils contaminatod with avia-
tion fuel and other halcgenated solvcnts. The only rnodifica-
tion to the LT3 System requircd to treat th~ev ty-es of con-
taminants was the addition of a scrubber system to control acid
gas emissions to ensure ccmpliance with Federal, State, and lo-
cal air standards.

Tinker Air Force Baso was chosen as the project site for
the demonstration because it had soils and contaminants repre-
sentative of Department of Defense (DO)) installations across
the United States and abroad. The demonstration showed the con-
taminated soils at Tinter Air Force Base were effectively
treated, reducing the concentrations of the designated ccm-
pounds, as measured in the TCLP leachate, below detection
limits or goal cleanup levels.

Several tests were planned and executed during the demon-
stration to evaluate the LT 3 System. Tests with varying op-
erating conditions were performed to determine the optimum
range of operation. The optimum operating conditions, within
the range tested, were at a production rate of 20,000 lbs/hr,
and a proceised soil temperature of 215F. As a result,
projected LT3 System processing costs are $86/ton. Fixed
costs for mobilization, startup, and demobilization are ap-
proximately $150,000.

The experience gained through this demonstration has re-
sulted in a nv'rbor of recotr onded changes and process improve-
ments. With these improverrents, the system will provide an
efficient, cost-effective, comercially available remnediation
alternative for Department of Defense installations.

1-1
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2. 1NTChU*CTIC•J

2.1 2crenm1. Jet propulsion fuel (JP-4) and chlorin-
ated organic cof:.nounds, such as trichloroethene (TCE), are prev-
alent soil contaminants and threats to groundwater sources at
many Department of Defense installations. Contamination migra-
tion control and cleanup are major challenges to installation
personnel.

Previous work has been performed using bench-, pilot-, and
full-scale LT3 Systems to dnnonstrate the remova3 of volatile
organic ccmpounds (VOCz) from contaminated soil. These tests
have shown favorable results in treating soils contaminated with
VOCs and semivolatile organic compounds. Reports sum.marizing
these studies are listed in the reference section.

The United States Army Toxic and Hazardous Materials Agency
(USATI•MA) is evaluating technologies to treat soils contami-
nated with organic ccmpounds including JP-4 and TCE. USATHAI2A
cormissioned FLSGCN to conduct a demonstration of a full-scale
LT3 Process on soils at Tinker Air Force Base in Oklahoma
City, Oklahoma. The demonstration was conducted from 17 July
to 18 August 1989. The program was discontinued after discov-
ering polychlorinatod biphenyls (PCBs) in the feed and proc-
essed soils.

2.2 Purpovl. The purpose of this report is to present
the results and conclusions of the demonstration that evaluated
the performance of the LT3 System for stripping JP-4, TOE,
and other VOCs from contaminated soil.

2.3 chinctivni of thi, ersintrnt ion. The objectives of
the demonstration were to evaluate the LT3 Process for the
following:

0 The effectiveness of the LT3 Technology in removing
JP-4 and chlorinated solvents from soils.

* The impact on system performance caused by varying up-
erational parameters (i.e., oil temperature and soil
residence time).

* The impact on system performance caused by adding a
stripping agent (e.g., hexane or water) to aid in de-
contaminating the soils,

* The optimum, ranqge of operational parameters for treat-
ing the contaminated soils.

The ability to comply with Federal, State, and local
air omissions re~uirements.

2-1
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2.4 fliort orfinbiitin. The following sections of this
report are organized as follows:

Sectlon Title

3 Test Site
4 Description of the Process Equipment
5 Demonstration Framework
6 Typical Site Activities
7 Test Variables
8 Sampling Techniques and Analytical Methods
9 Data Analysis

10 Design Considerations
11 Conclusions

PCBs were unexpectedly found in the feed and processed
soils during the dcmonstration. The program was discontinued
at that point because the sysi-em was not designed to process
PCBs. Tbe PCB laboratory analysis data and the methods used
will be presented in a separate report.

-2-2
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3. TEST SI TZ

3.1 Ti-st slv, Icition nni e3nrinlt n. The feed soils
were excavated frcia the Landfill 3 sludg e duzip area, located in
the southwestern portion of Tinker Air Force Base, between
Crutcho Creek to the north and Landfill Road to the south.
Figure 3-1 is a map of central Oklahoma showing Oklahoma City
and the location of Tinker Air Force Base. A map of the base
with an outline of the project area is shown in Figure 3-2. An
enlarged view of the landfill area is shown in Figure 3-3,
which also shows the excavation area.

The sludge dump was in operation frcm 1961 to 1968. It is
reported to contain waste oils and liquids from industrial op-
erations at Tinker Air Force Base.

3.2 Wasto/soIl cheracterinti.3.

3.2.1 Conora,. As a part of the Installation Rostoration
Program, a remedial investigation was conducted in March 1988
to investigate the extent of soil and water contamination in
the landfill area (Reference No. 1). Analytical results indi-
cate that contamination was extensive and varied in composi-
tion. Solvents and constituents of fuels commonly used on the
base indicated that this would be an ideal location to demon-
strate the applicability of the new LT 3 Technology to a wide
range of contaminants.

During the investigation, a 10- to 12-inch thick layer of
floating hydrocarbons was discovered on the groundwater in the
Landfill 3 sludge dump area. Laboratory analyses indicated the
presence of high concentrations of solvents, primarily TCE and
other hydrocarbons, in the soil and water. Some of the detect-
ed hydrocarbons closely resembled constituents of JP-4 fuel.
The highest individual contaminant concentration detected was
for TCE at 6,100 ppm. Total petroleum hydrocarbons concentra-
tions up to 23,600 ppm (Reference No. 1) were detected in some
soil samples. A final investigation was conducted in May 1933
to delineate the boundary of the sludge dump area. The study
concluded that the soil was contaminated with tetroleum hydro-
carbons and solvents to a depth of 12 feet.

During the LT 3 System demonstration conducted by WESTON
in July and August 1989, PCBs were unexpectedly discovered in
feed and processed soils. Since the permits issued did not ad-
dress PCBs, all site activities were in'xediately suspended.

3.2.2 Stratigrophy. During the field investigations
conducted in May 1938, four types of materials were encountered
in the Landfill 3 sludge d&n=p area: overburden or fill, a
crumbled asphalt concrete mixed with some clay, a sludge mar-
bled with native red clay, and a dry red clay. At no time was
water or a saturated layer encountered at depths of less than
14 feet.

3-1
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Cverburden The overburden consisted of soil that had
been stored temporarily at the site to be removed as needed for
construction or landscaping.

Asph3lt mt•trlil A black asphalt material was encoun-
tered in most of the sludge dump area. This material is unsat-
urated and consists of black crumbled asphalt and gravel, and
is occasionally mixed with clay. The material is found at the
surface or up to 3 feet below the overburden and is 1 to 6 feet
thick. Laboratory results indicate petroleum hydrocarbon con-
centrations of thousands of ppm and TCE concentrations of less
than 2 ppm.

SludT/clay mixture This layer consists of a thick black
sludge (with a strong solvent odor) mixed with native red or
brown clay. This material is found at a depth of 2 to 15 feet
below the surface and is 1 to 12 feet thick. This material is
considered to be the source of the contamination.

Red clIy This material is a dry native red clay/weath-
ered shale. The red clay can be found 3 to 13 feet below the
surface and continues to a depth of approximately 25 feet.

Soils from the sludge/clay mixture layer and some of the
red clay layer were processed during the demonstration. Mois-
ture contents of feed material varied from 13 percent to 23
percent.

Contaminant concentrations and the stratigraphy of the ex-
cavation are shown in Figure 3-4, which is a cross section of
the excavation area from north to south. The excavation area
was chosen based on soil boring results from the remedial in-
vestigation in March and May 1.988. During the excavation ac-
tivities, most of the sludge/clay mixture and the material
overlying this layer were removed.

3.3 Excavation activitles. During the demonstration the
excavated material con!;isted of the clay cap followed by loose
asphalt and then by contaminated soil. Approximately 3,000 cu-
bic yards of material was excavated during the operation. Fig-
ure 3-5 shows the excavation areas as a result of LT 3 System
operations and the PCB concentrations determined via discrete
samples. Table 3-1 indicates the quantity of soil stockpiled,
the status of the material, and the PCB contamination levels at
each of the locations in the Landfill 3 area.

3.3.1 Curled drums found durilig excavation activities.
Five buried drums were uncovered during the excavation of the
Landfill 3 area. The drums were discovered in locazion 2 (see
Figure 3-5) of the main excavation area. Tinker Air Force Base
records indicate that explosives were not present in the Land-
fill 3 area; therefore, the drum-handling program included pro-
cedures generally used for sampling drums of unknown content.

3-7
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Table 3-1. Sur,-ry of soil excavatIon at Tinker Air Force Base
Landfill 3 site

Volume
Location (cubic PCB Concentration
Nu.mber Description yds) (ppm) Status

S Main excavation J,500 NA Excavation hole; contains
area some Asudge

1 Sludge In main
excavation area - 5,900a ---

2 Excavation area 50 270 Pending treatment
stockpile

3 South feed 200 78 PesdInq treatment
stockpile

4 Middle feed 30 24 Pending treatmont
stockpile

5 North feed 300 28 Pending treatment
stockpile

6 West processed 50 40 Processed through LT3
stockpJ e System

7 East processed 20 91 Processed through tLT
stockpile System

8 Aspha)t ovorburden 1.200 b Some asphalt material was

and evaporation used to construct evapora-
ponds tion ponds

9 Asphalt overburden 350 b Assumed to be PCcontx•-
Inated due to proximity to
contaminated *oil.

i0 Clean soil 800 c Clay cap over the asphalt
CAP

Sludge SrMples Vanayzed.
b tiot ,aplei; Iipractical to ,a13y-e fOr PCro dt.e to intorfnranice rom

polynucloa- alomatic hydroc Arlanx ('AJRS) In asphalt.
C klN*olne dected.

$A - Not 'i;plicable.
3-10
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The base fire department supervised th3 first drum removal
and overpacking. Druzs 2, 3, and 4 were removed using the same
procedure. The fifth drum found was left uno-cned in the exca-
vation area. Er:cavatio.l was discontinued cnce PCBs were found
in the excavated soil,

The procedure for drum handling and removal was as follows:

" During soil excavation, the trackhoo uncovered the
drum.

"* Field personne1 working in tha e:cavation area woreLevel U personnel protection c'cai-ment. Organic va-
pors were continuously monitored while the drums were
exposed.

" The drum was visually inspected for signs of over-
pressure or corrosion.

"* WESTOIN field personnel opcned and sampled the drum.
Samples were given to Tinkar Air Force Base personnel
for analysis.

"* The dr= was placed in an overpack drum for disposal
by Tinker Air Force Base personnel.

"o The trackhoe removed the overpacked drum from the ex-
cavation area and placed it on the eastern side of
Landfill 3.

The status of each drum is listed in Table 3-2.

3.3.2 Personnat protection for drum hnndling. During
drum incppction and handling, W7STCN personnel wore Level B
personnel protection equipment consisting of the following:

Self-containcd breathing apparatus (MSHA-/NIOSH-ap-
proved).

* Steel too/shank boots.

* Latex boct covers.

• Cotton cloth coveralls (inner).

* Saranex coveralls.

* Surgical inner gloves.

"* Nitrile outer gloves.

"* Hard hat with splash shield.

3-11
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Table 3-2. Suriary of drums fund in excavation area

Discovery
Date Drum Status of Drum

19 July 1989 1 Overpacked drum -- oil adsorbent, rags,
oil layer on bottom (2 to 3 gallons)

21 July 1939 2 Overpacked drum -- oil adsorbent, rags.

22 July 1989 3 Overpacked drum -- oil adsorbent, rags.

22 July 1989 4 Overpacked drum -- oil adsorbent, rags.

22 July 1989 5 Unopened drum left in excavation area --
unknown contents.

3-12
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3.4 virrr~i Rirnittirvl. The U.S. EPA, Region VI,
issued a Rese2arch, Develomi;ent, and Dmrnonstration (RD&D) Permit
under which the demonstration was conducted. The Test Plan and
the Health and Safety Plan prepared for the demonstration
served as the technical submittal for the permit, as indicated
on the letter to the 'PA from Col. R. D. Rieaves (see Appendix
I). The permit that was issued for this demonstration is also
contained in Appendix :.

Although no State permits were recriired, the Oklahcma State
Department of Health placed the following stack emissions re-
strictions:

* Less than 4 pounds per hour hydrogen chloride.

• Less than 25 parts per million carbon monoxide.

0 Less than 0.08 grains particulate per dry standard cu-
bic foot corrected to 12 percent carbon dioxide.

* Less than 100 parts per million total hydrocarbons.

Once PCBs were discovered on-site, the demonstration was
discontinued because the RD&D permit did not allow processing
of PCB-contaminated soil. A Decontamination Plan and an Exit
Plan for the sire were prepared and submitted to EPA Region
VI. These plans were subsequently approved and are contained
in Appendices A and B, respectively.

3-13
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4. DCUIPTICA CF T-2 PRCCESS EJUIP2:NT

4.1 IntroduAticn. WESTON's LT3sw Process (U.S. Patent
No. 4,733,206) 4s a demonstrated technology that provides
evaporation of V,'Cs from contaminated soil without heating the
soil matrix to combustion temperatures.

The primary element of the LT3 Technology is the thermal
processor, an indirect heat e::changer used to dry and heat con-
taminated soils. Heating the soils sufficiently evaporates or
strips the moisture and VGCs from the soil. The organic vapors
are then processed independent of the soil in an afterburner
(fume incinerator).

The LT3 Process can be described by separating the system
into three main areas: soil treatnmnt, emissions control, and
water treatment. A schematic diagram of the LT 3 Process is
shown in Figure 4-1. The LT3 Process Equipment is mounted on
three tractor trailer beds for transportation and operation.
The unit is suitable for highway transport and can ba mobilized
on-site in 1 week without oversize load permits. Photograph 1
shows the heaviest trailer traveling to Tinker Air Force Daso.
This trailer contains tha disassembled feed hoppers, proces-
sors, fabric filter, and motor control center.

The general arrangement of the process equipment and the
placement of the trailers during operation is shown in Figure
4-2. A brief description of the process equipment follows.

4.2 Soil treatTent.

4.2.1 Soil feed system. Approximately 3,000 cubic yards
of soil was excavated from the Landfill 3 sludge area after re-
moving a clay cap and an asphalt covering. The excavated soil
w:.s stockpiled adjacent to the LT3  Process Equipment area.
The soil was staged on a 40-mil high-density polyethylene
(HDPE) liner to avoid contamination of the underlying soil.
The stockpile was covered with visqueen plastic, which was an-
chored to prevent fugitive emissions. The landfill area was
surrounded by fencing to prevent wildlife or site personnel
from inadvertently entering the excavation or processing areas.

Soil was transported to the system by a front-end loader.
During treatment operations, soil was deposited directly on a
power shredding device, which also acted as a classifier. The
shredder was driven by a 60-horsepower (hp) rotor. Classified
soil with a top size of less than 2 inches passed through the
shredder into the feed conveyor. Oversized material was re-
moved, stockpiled on a 40-mil HDPE liner, and covered with
plastic for replacement into the excavation area at the comple-
tion of the project.

4-1
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Equipment

IA. Thermal Processors
IB. Fabric Filter

C. Motor Control Center
D. Thermal Prozcessor Drive Units
E. Hot Oil System
F. Condenser

LI 0 G. Induced-Draft Fan
70H. Afterburner

1 . Scrubber ID Fan
IJ. Scrubber System

K. Exhaust Slack
L. Caustic Storage Tank

IM. Fresh Water System
IN. Two-Stage Carbon Adsorption Unit

0. Slowdown System
P. Recycle Water Tank and Pump
0. OW/Water Separator
R . ClassifierIS. Flight Conveyor

IT. Discharge Conveyor
M IU. Dump Truck

V. Continuous Emissions Monitoring (CEM) Trailer

4-5
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The feed conveyor is an enclosed drag conveyor that is 24
inches wide and 40 feet long. It is mounted at a 600 angle and
is driven by a 5-hp motor. The conveyor is designed to convey
15,000 pounds per hour (lbs/hr) of soil on a wet basis. The
conveyor discharges into a feed hopper located above the ther-
mal processor. The soil is fed into the LT 3  System at regu-
lar intervals to maintain the feed hopper seal.

The feed hopper is 5 feet wide by 5 feet long and holds ap-
proximately 8,000 pounds of soil, providing feed for approxi-
mately 20 to 30 minutes of operation, depending on the soil
residence time. The screws of the thermal processor extend
into the bottom of the feed hopper, withdrawing feed material
to create a live-bottom-hopper effect. The feed hopper also
provides a seal over the thermal processor to minimize air
infiltration.

4.2.2 Thermal processor. The thermal processor consists
of two jacketed troughs tiered in a piggyback fashion (one
above the other). Photograph 2 shows the LT 3  System thermal
processors mounted in a double tier at Tinker Air Force Base.
Also shown are the inclined feed conveyor, feed hopper, and
exhaust ducts. Each processor tier houses four intermeshed
screw conveyors. Photograph 3 shows the intermeshed screws of
the lower processor. Soil is carried across the upper tier of
the processor by the screws. When the soil reaches the dis-
charge end of the upper tier, it drops to the second tier via
gravity. The soil moves in the opposite direction across the
second tier and then exits the processor at the same end that
it entered, directly under the hopper.

The shafts and flights of the screw conveyors and the
trough jackets are hollow to allow circulation of a heat trans-
fer fluid (i.e., hot oil). The function of each screw conveyor
is to move soil forward through the processor and to thoroughly
mix the material, providing indirect contact between the heat
transfer fluid and the soil.

Each screw conveyor is 18 inches in diameter and runs the
entire length of the trough, which is 20 feet long. The screw
conveyors are intermeshed to break up soil clumps, which im-
proves heat transfer. The four screws of each processor are
driven by a 10-hp, variable-speed drive mechanism. Photograph
4 shows the variable-speed drives at Tinker Air Force Base.
Residence time and soil temperature in the thermal processor
are adjusted by varying the rotational speed of the screws and
the oil temperature setting, respectively. The heat transfer
fluid is pumped through the screw shafts, flights, and trough
jacket by one of two 25-hp centrifugal pumps. The second pump
is available as a standby unit.

VOCs in the soil are vaporized and are drawn out of the
thermal processor by an induced-draft (ID) fan.

4-7
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4.2.3 Processed soil hnndling system. Soil is dis-
charged from the thermal processor into a horizontal discharge
screw conveyor driven by a 1.5-hp motor. The conveyor is
approximately 8 feet long and is designed to convey 20,000
lbs/hr of material. The collecting scrcw conveyor discharges
to a second screw conveyor, or conditioner, driven by a 5-hp
motor. The conditioner is 5 feet long with a diameter of 9
inches. Water spray nozzles are installed in the conditioner
housing to cool the processed soil and to minimize fugitive
dust emissions. The conditioner discharges onto an inclined
stacker belt conveyor. Soil is carried to the top of the
inclin~d stacker belt and is discharged into an enclosed d&p
truck. The truck transports the material to a processed soil
staging area, where it is placed on visqueen plastic and cov-
ered.

4.2.4 Hot oil system. The hot oil system is a self-con-
tained unit consisting of a 7.2 million British thermal units
per hour (Btu/hr) gas-fired burner, flame supervisory system,
oil reservoir, hot oil pumps, and associated controls.

The hot oil system burner provides the thermal energy to
maintain the temperature of the heat transfer oil used to lib-
erate organics from the soil. The heat transfer fluid used is
DowthermT HT, produced by Dow Chemical. The maximum recom-mend-
ed oil temperature for continuous operation is 650-F.

A portion of the combustion gases released from the hot oil
systGm is used as sweep gas in the thermal processor. The warm
sweep gas (i.e., 7000F and very low oxygen content) is intro-
duced to maintain an ezthaust gas temperature from the processor
of about 300"F to avoid contaminant condensation. The sweýep
gas also provides an inert atmosphore to avoid exceoding. the
lover explosive limit (LEL) of contaminants within the thermal
processor and downstream equipment.

4.3 Emlsnions ctntrol sY•te.

4.3.1 Fabric filter. Sweep air and volatiles from the
thermal processor are drawn by tne ID fan into a fabric filter
for particulate (dust) removal. The fabric filter is designed
to handle 1,872 actual cubic feet per minute (acfm) of exhaust
gas. The fabric filter is of the jot-pulse design, whore high-
pressure tGO pounds por square inch gauge (psig)] air perlodi-
cally (every 6 seconds) pulses to remnove dust that has accumu-
lated on the bags. Dust drops to the bottom of the fabric fil-
ter and is collected in two collection bins. Dust is manually
removed on a daily basis and is combined with the contaminated
soil for reprocqssing. The maximuim allowable pressure drop
across the fabric filter (hOcau•e of accumulated material on
the baqs) is 15 inch'os of water column. The temperature of the
gases exiting the fibric filter Iv alproximately 300"F.

8629B



4.3.2 Condenser. The exhaust gas from the fabric filter
is drawn into a condenser by the ID fan. The air-cooled con-
denser is used to remove condensable water vapor and organics
from the exhaust gas. Cooling (ambient) air is supplied across
the condenser tub95 by four 2-hp axial-blade fans. The ambient
air cools the gases to approximately 125 0 F. Condensed liquid
is collected in a trap and is pumped to the water treatment
system. Condenser offcases are directed to the afterburner.

4.3.3 Aftorburnor. The process gas from the condonser
passes through tho ID fan. The gases ar& directed under a pos-
itive pressure into an afterburner. The afterburner is a 3.5
million Btu/hr gas-fired fume incinerator that operates at ap-
proximately 1,8000F. The afterburner it on-line at all times
while the thermal processor is operating. The afterburner is
used to destroy organics that remain in the exhaust gases. The
afterburner is an "elbow-shaped" chamber with a horizontal sec-
tion leading into a vertical section. Each section is 8 feet
in diameter and 8 feet in length. Both sections provide a to-
tal passage lenqth of 16 feet, providing a 2-second retention
tine in the chamber. The afterburner is lined with a soft-wall
fiber refractory.

The afterburner is equipped with a combustion air fan that
maintains a minimum of 3 percent excess oxygen exiting the af-
terburner. Also included with the afterburner is a control
system for burner management, i.e., flame detector, and system
temperature controller.

4.3.4 Continuous emissinns monitoring (CEM) system. An
extractive-type continuous emissions monitoring system is used
to monitor afterburner exhaust gases for ox-ygen, carbon monox-
ide, carbon dioxide, and total hydrocarbons. The CEM system
also monitors the exhaust iases from the condenser for oxygen
and total hydrocarbons to ensure the exhaust gases remain below
LEL conditions. Photograph 5 shows the dual train of instru-
ments in the CEM system. The second system provides a standby
unit for reliability.

4.3.5 Neied air. Gase.; exit the afterburner at 1,800'F.
Bleed air is pulled into the system by a second ID fan drawing
ambient air through an air inlet damper on top of the after-
burner stack. The ambient air mixes with the afterburner
exhaust gases and cools the gases to approximately 500°F. The
gases are then dra.n into the scrubbing system by the second ID
fan.

4.3.6 Scrubber. Gases enter the acid gas scrubber at
approitnately 5000F. In the first stage of the scrubber, the
qc-,nch chamber, the gases are cooled to saturation temperature,
aP x ir-tely 1110'F. In the socond stage, the packed-bed ab-
sorblr, acidic gases such as hydrogen chloride (OCI) arn neu-
traliz(cd to scditu chloride (salt) and water using a sodium hy-
droxide (caustic) solution. The scrubber is designed for a

4-16
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minimum HCl removal efficiency of 99 percent. Since salts are
generated through the neutralization process, a small purge
(blowdown) stream is maintained to prevent the buildup of
salts. The scrubber blowdown liquor is collected for on-site
treatment in the water treatment system and reuse, as described
in Subsection 4.4.

4.3.7 Caustic supply systam. The caustic supply tank
holds ar-ro:rimatoly 2,000 gallons of 25 percent sodium hydrox-
ide. Caustic solution is supplied to the scrubber by a vari-
able-fro==ncy pump designeodto deliver 1.0 gallon per minute
(gpm). Proportionate feed of caustic allows control of the re-
circulating scrubber liquor pH.

4.4 Viter tr ,t .... t s'y ten.

4.4.1 OIl/water s-parator. Liquid exiting the condenser
is collected and pimped to an oil/water separator. The oil/
water separator operates by gravity. It consists of a 50-
gallon vessel that allows the insoluble, light organic compo-
nents to separate from the water. The light organic phase is
removed by a skirmer. The water phase flows out of the separa-
tor and is directed to carbon adsorption columns. The organic
phase removed in the oil/water separator was stored in 55-gal-
lon drums for off-site disposal, coordinated by WESTON through
Tinker Air Force Base for manifesting and proper disposal.
Photograph 6 shows the LT 3 System/oil/water separator during
erection at Tinker Air Force Base.

For contaminants heavier than water (e.g., TCE) modifica-
tions need to be made as described in Subsection 10.10. At the
Tinker demonstration, hea'rj liquids were siphoned cu!t with the
water and were filtered in the carbon system.

4.4.2 Carbon adsorption. The water removed from the
oil/water separator and the scrubber blowdown liquor are di-
rected through two carbon adsorption units in series for re-
moval of soluble organics. The liquid stream between the two
carbon colu•mns is sarpled continuously and analyzed by a hydro-
carbon analyzer to detect breakthrough in the first carbon
column. After leaving the carbon coltunns, the water is stored
in a fresh water tank for use in dust control.

4.4.3 Fresh rnter system. An 80-gal.on fresh water tank
is used for intermediate storage of processed wator. The water
is withdra'wn by a 2-g-.pr centrifugal ptmp and is sprayed on the
treated soil for dust control. No water is discharged from the
LT 3 Process.

4.5 Utilitloi. Operating the LT 3 System recraires the
fol Icwing utili~ties-.:

4-19
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"* Electrical power.
"* Propane fuel.
"* Process water.

4.5.1 Electrical power. The electrical power require-
ments for the system are as follows:

* System requirements (oil heater, scrubber, fans, mo-
tors, afterburner, motor control center, control cir-
cuits, etc.) -- 460V/3-phase/600-amp power.

* CEM trailer -- 240V/3-phase/100-arip power.

4.5.2 Propane fuI. Propane at 15 psig is used for the
burners in the oil heater and afterburner. Total consumption
for both burners is a maximum of 10.7 million Btu/hr. A vapor-
izer is used to prepare the liquid propane for delivery to the
burners at 15 psig.

4.5.3 Process water. Process water is required primar-
ily for makeup water to the acid gas scrubber and dust con-
trol. Up to 7.5 gpm may be required because of evaporative
losses and blowdown. Additional water is also needed for sam-
pling and decontamination purposes. The water was supplied by
an existing on-site fire hydrant at Tinker Air Force Base.
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5.1 Criteria for a successful &ionstraticn.

5.1.1 Analytical. The demonstration was successful
since the analytical results from the processed soil from all
of the test runs indicate that the goal cleanup level (GCL) of
the contaminants has been achieved. Table 5-1 lists the feed
soil contaminant concentrations (based on previous investiga-
tions [see Reforence No. 11) and indicates the GCL for each
contaminant. Some tests were intended to be failures to deter-
mine the upper and lower operating limits for soil residence
time and oil temperature. However, no tests failed, based on
analytical results.

5.1.2 Cperational. The primary goal of the demonstra-
tion was to determine the optimum operating conditions that ef-
fectively decontaminate the soil, i.e., the shortest residence
time and the lowest oil temperature.

Other operational criteria would have been considered if
stack tests had been conducted. Stack emissions limitations
were required by the Oklahoma State Department of Health and
are listed in Subsection 3.4. The demonstration program was
discontinued when PCBs were discovered in the feed and
processed soil; therefore, no stack tests were conducted.

5.2 Original Test Plan. According to the original Test
Plan, 15 tests were to be conducted; 9 tests in a 3 x 3 matrix
consisting of 3 residence times (30, 45, and 60 minutes) and 3
oil temperatures (400°, 5000, and 600 0 F) as shown in Figure
5-1. The objective of the matrix of tests was to determine op-
timum operating conditions for soil decontamination. Two of
the remaining tests were to verify the optimum conditions while
simultaneously conducting stack sampling. The objective of the
final four tests was to determine the effect of adding a sol-
vent to the feed soil to enhance stripping and volatilization.
Since the longest residence time that could be achieved was 40
minutes, the original matrix was adjusted during the demonstra-
tion.

5.3 r)dififli Test Plan. Test 1 was conducted at the
longest achievabh' soil residence time of 40 minutes and an oil
temperature of 5!10 0F. Since analyses of the samples from Test
1 indicate that the GCL was met for all contaminants, the orig-
inal matrix for the test program was adjusted to accommodate a
maximum soil residence time of 40 minutes.

The logic used to determine the operating limits and to
modify the test matrix is shown in the decision tree sequence
in Figure 5-2. The modified matrix is shown in Figure 5-3.

5-1
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Table 5-1. Contaminant concentrations in Landfill 3
soil borings and cleanup objectives

Contaminant Goal Cleanup
Concentration (ug/kq) Level in TCLP Extract

Contaminant Max Avg (ug/L)

Trichloroethene 6,100,000 743,270 70 a
trans-1,2-Dichloroethene 370,000 115,875 NA
Titrachloroethene 446,900 76,266 50 b
Toluene 270,000 39,341 330 b
1,2-Dichlorobenzene 570,000 37,066 125 b
Bis(2-ethylhexyl) phthalate 120,000 30,000 NA
2-Butanone 97,000 18,218 750 b
4-Methyl-2-pentanone 117,320 16,192 NA
Total xylenes 131,000 13,044 150 b
1,4-Dichlorobenzene 59,000 12,085 10,800 a
Methylene chloride 84,740 11,152 9E0 b
4-Methylphenol 43,000 10,750 NA
1,2,4-Trichlorobenzene 24,000 6,675 NA
2-Methylnaphthalene 19,000 4,750 NA
2,4-Dimethylphenol 19,000 4,750 NA
2-Methylphenol 19,000 4,750 NA
1,3-Dichiorobenzene 52,000 4,309 NA
Fluoranthene 17,000 4,250 140 c
2-Hexanone 13,000 3,250 NA
2-Chloroethyl vinyl ether 9,200 3,064 NA
Ethylbenzene 19,280 2,710 53 b
Acetone 5,700 2,083 NA
Naphthalene 6,800 1,700 NA
Diethyl phthalate 3,800 950 NA
Chlorobenzene 3,200 621 50 b
1,1-Dichloroethene 2,200 550 100 a
1,1,1-Trichloroethane 980 352 410 b
Vinyl chlcride 1,200 314 50 a
Vinyl acetate 1,000 250 NA
1,2-Dichloroethane 680 233 400 a

a - Source: Remedial Design Bog Creek Farm Site, Superfund Project,
Howell Township, New Jersey, U.S. Army Corps of Engineers, DACW
41-88-R-0162.

b - Source: California List, 40 CFR Part 268, Subpart D.
c - Source: Substances Toxic to Aquatic Life, Support L: General Use

Water Quality Standards of Illinois (February, 1986).
ND - None detected.
NA - Not assigned.
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TabIe 5-1. (continued)

Contaminant Goal Cleanup
Concentration (ug/kq) Level in TCLP Extract

Contaminant Max Avg (ug/L)

Benzene 490 123 70 a
Chloroform 11 3 70 a
Carbon disulfide 5 1 4,810 b
Benzo(a)anthracene ND ND 8.7 c
Benzo(a)pyrene ND ND 15 c
Benzo(b)fluoranthene ND ND 12 c
Chrysene ND ND 100 c
Dibenzo(a,h)anthracene ND ND 20 c
Acenaphthene ND ND 1,20C c
Acenaphthylene ND ND 660 c
Anthracene ND ND 660 c
Benzo(g,h,i)perylene ND ND 51 c
Benzo(k)fluoranthene ND ND 11 c
Fluorene ND ND 140 c
Indeno(1,2.3-cd)pyrene ND ND 29 c
Phenanthrene ND ND 660 c
Pyrene ND ND 180 c

a - Source: Remedial Design Bog Creek Farm Site, Superfund Project,
Howell Township, New Jersey, U.S. Army Corps of Engineers, DACW
41-88-R-0162.

b - Source: California List, 40 CFR Part 268, Subpart D.
c - Source: Substances Toxic to Aquatic Life, Support B: General Use

Water Quality Standards of Illinois (February, 1986).
ND - None detected.
"NA - Not assigned.
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Table 5-2 presents a summrary of the test run conditions. A
brief description of each test follows.

5.3.1 Test 1. T~st 1 was conducted with an oil tempera-
ture of 600*F and a soil residence time of 40 minutes. The
test was aborted after 6 hours of operation due to the exces-
sive generation of dust and accuimulation of condensate and soil
in the soil conditioner. The discharge soil temperature was
3806F. Analyses of the processed soil samples taken during the
operation indicate thc.t th3 GCL was met for all contaminants.

5.3.2 Test 2. Test 2 was conducted with an oil tempera-
ture of 4000F and a residence time of 40 minutes. The test was
completed with no condensate accumulation in the soil condi-
tioner. The soil discharge te:perature was 224 0F, thereby re-
ducing steam generation. Analyses of processed soil samples
indicate that the GCL was met for all contaminants.

5.3.3 Test 3. Test 3 was attempted with an oil tempera-
ture of 3006F and a residence time of 30 minutes. The test was
aborted due to jamming at the soil discharge conveyor and lower
processor. The soil was not being removed, causing caking and
subseqaent jamming of the discharge conveyor. No samples were
collected.

5.3.4 Test 4. Test 4 was successfully completed with an
oil temperature of 400°F and a retention time of 35 minutes.
The temperature of the processed soil was 2144F. Samples were
collected, and analyses show that the GCL was met for all con-
taminants.

5.3.5 Tests 5 and 6. Tests 5 and 6 were attempted with
an oil temperature of 5030F and a residence time of 35 min-
utes. Test 5 was aborted since the stacker conveyor was jam-
ming and because of draft prob]les. It was noticed during Test
6 that the bags in the fabric filter were caked and approxi-
mately 75 percent of the ductwork was filled with dust. Posi-
tive pressure was recorded during both Tests 5 and 6. The
positive pressure may have resulted from excessive steam forma-
tion in the processor causing dust carryover into the ductwork,
which may have restricted flow and decreased the draft. There-
fore, Test 7 was conducted at a reduced oil temperature to re-
duce the rate of steam production.

5.3.6 Test 7. Test 7 was attempted at an oil tempera-
ture of 450*F and a residence time of 40 minutes. Since there
was no improvement in system draft, the test was aborted,

5.3.7 Test 8. Test 8 was successfully completed with an
oil temperature of 500°F and a residence time of 40 minutes.
The processed soil temperature was 2690F. Soil samples indi-
cate that the GCL was met.
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5.3.8 Test 9. Test 9 was attempted with an oil tempera-
ture of 500 0F and a residence time of 30 minutes. The test was
aborted at the beginning because the soil was very wet and
sticky, causing plugging of the clay shredder and the feed con-
veyor.

During sample analyses after Test 9, the presence of PCBs
was suspected in the feed and processed soils. PCB-contamina-
tion was confirmed by further analyses. The demonstration test
program was suspended at that point until further instructions
were provided.
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6. TYPICAL SITE ACTIVITIES

The LT3 System arrived on-site in November 1988. Instal-
lation of the process equipment began on 18 January 1989, but
was temporarily suspended on 6 February 1989 to obtain a Re-
source Conservation and Recovery Act (RCRA) RD&D permit. The
RD&D permit was received on 19 June 1989, and LTY System in-
stallation resumed. Tests began on 17 July 1989 and continued
through 18 August 1989. The demonstration was aborted when PCB
contamination was detected in the feed and processed soil.

The daily schedule of on-site activities is presented in
Figure 6-1. The overall project schedule is presented in Fig-
ure 6-2.

6.1 Daily routinei. The regular operating crew (includ-
ing laboratory analysts) consisted of the following personnel:

"* Site manager/field safety officer (1)
"* Plant operator (1)
"* Field technicians/equipment operators (2)
* CEM technician (1)
* Sampling technician (1)
* Chemists (3)

6.1.1 Pretest activitios.

6.1.1.1 Equipment startup and stabilization. The plant
operator arrived on-site at approximately 6:00 a.m. for equip-
ment startup and stabilization. To comply with the adopted
safety protocol (i.e., a minimum of two persons required on-
site at all times), the sampling technician also arrived at
6:00 a.m. The plant operator performed routine system checks
prior to igniting the afterburner. The afterburner temperature
was gradually raised to 1,800 0 F. Depending upon the selected
test run conditions for the thermal processor, the hot oil sys-
tem was ignited by the operator, and the oil temperature was
gradually increased to the appropriate setpoint. To accommo-
date the desired soil residence time, the speed of the screws
was adjusted to the appropriate setpoint. The site manager/
safety officer, field technicians, and CEM technician normally
arrived onsite at 7,00 a.m. The analysts were available for
sample logging and analyses, as appropriate.

6.1.1.2 Excavation activities. Excavation of feed soil
was performed when technicians were available, i.e., process
equipment was shot down and/or field technicians were not need-
ed for operation. Photograph 7 shows the excavation and some
of the water that restricted excavation operations. Precipita-
tion accumulating in the excavation was pumped to temporary
lined holding/evaporation ponds, allowing the excavation area
to dry. In this way, excavations were made such that the mois-
ture content of the feed soil could be kept to a minimum.
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Contaminated soil was excavated to a depth of 10 feet. The
excavation dimensions were approximately 120 feet long, 75 feet
wide, and 10 feet deep at the completion of excavation activi-
ties.

6.1.1.3 Materials handling. The excavated soils wkre
transported to the processing area by a front-end loader. When
the process equipment reached steady-state temperatures under
appropriate operating conditions, the equipment operator began
feeding contaminated soil to the shredder. The equipment oper-
ator loaded the shredder approximately 10 times per hour. The
feed soil was weighed (on a truck scale) prior to its deposi-
tion in the shredder.

One feed soil sample was collected each hour from the feed
hopper. Discrete samples were placed in separate buckets with
lids. The buckets were stored in separate refrigerators to in-
hibit fugitive VOC losses and cross-contamination. Hourly sam-
ples were composited after each test run.

6.1.1.4 Sampling equipment. Sample containers were pre-
pared and labeled prior to each test run.

6.1.2 System stabilization and test initiation. To sim-
ulate continuous operations, where soil would be processed un-
der consistent conditions, the LT3 System was thermally sta-
bilized prior to each test. Stabilization allowed the system
to be operated in near steady-state conditions and allowed the
soil to undergo processing that closely approximated actual
processing conditions.

At the beginning :,f each test, clean soil was fed into the
system. After two residence periods of clean soil were proc-
essed under steady-state conditions, the system was considered
to be stabilized. Stabilization is achieved when the system
and the soil hr.;2 reached steady-state.

In this way, the soil temperature profile would not be a
factor in the performance, and the assumption could be made
that the test was representative of normal 24-hour per day
operations.

Two residence periods of material were determined to be
necessary because the first residence period allowed the ma-
terial, process equipment, and the hot oil system to come to
steady-state. The second residence period exposed processed
soil to a full residence period in the process equipment under
steady-state conditions. Thus, the soil discharging from the
process at the end of two residence periods closely approximat-
ed soil that would be discharged under continuous operating
conditions.
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A test run started with the feeding of contaminated soil
when the following conditions were met:

* Discharged soil reached appropriate temperature..
* All systems were mechanically functioning.
* O&M readings were within permit conditions.

6.1.3 Post-test activities. The formal test run dura-
tion was a function of the desired residence time, the time
required to collect samples, and the stabilization period.

6.1.3.1 Equipmont shutdcwn. The objectives during the
post-test shutdown period were to purge the system of contami-
nated material and to prevent fugitive emissions of partially
processed gases.

Immediately after the last sample was taken, the hot oil
heater was turned off, but the hot oil continued to circulate.
The hot oil was circulated for several hours while it cooled to
a temperature at which the oil was not in danger of crystal-
lizing if circulation stopped.

At the same time, clean soil was fed into the processor to
purge and scour out residual contaminated material. Approxi-
mately one residence period of clean soil was used to purge the
contaminated soil. The processors were operated until the
clean soil was removed from the system. The drive motors were
then shut down.

The afterburner was maintained at 1,800 0 F while contami-
nated soil remained in the system. After contaminated soil was
purged from the system, the afterburner cool down started. The
temperature was reduced in 100-degree increments until 1,000°F
was reached, at which time the system was completely shut down.

6.1.3.2 Securing the area. The excavation area was cov-
ered, and the fence was secured. Feed soil stockpiles were
covered with visqueen, and HDPE liners were checked for rips or
tears.

6.2 Project closure activities. As previously men-
tioned, PCB contamination was detected in feed and processed
soils during the demonstration.

A Closure Plan was developed to minimize the potential for
off-site PCB contamination. The complete Equipment Decontami-
nation Plan and Exit Plan are presented in Appendices A and B,
respectively. A brief description of closure activities at the
excavation and processing areas is discussed in the following
subsections.
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6.2.1 Excavation area. Contaminated stockpiles in the
Landfill 3 area were backfilled in the main excavation (Zone 1,
shown in F*gure 3-4). After backfilling was completed, soil
samples from the top layer of the contaminated stockpile areas
were collected and analyzed for PCB concentrations. Upon con-
firming that the top layer contained less than 25 ppm PCBs, the
main excavation (Zone 1) was covered with a clay cap that con-
sists of material from clean soil stockpile No. 10. Upon com-
pletion, plastic covers that were used to cover stockpiles were
drummed in 85-gallon overpack drums for disposal in an off-site
permitted PCB incinerator.

6.2.2 Processing area. Equipment in the processing area
was decontaminated according to the Equipment Decontamination
Plan. Wipe samples were taken from the decontaminated equip-
ment to confirm decontamination. After confirming that the
process equipment met the cleanup levels of 10 ug per 100
square centimeters, sampling equipment was drummed for shipment
to a permitted PCB incinerator. Spent carbon from the carbon
adsorption system used to treat accumulated rain water was also
shipped to an off-site incinerator. The carbon adsorption sys-
tem was shipped off-site for incineration.

Bt
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7. TEST VARIAOLES

The test variables of the demonstration can be classified
as follows:

* Independent variables -- values that are not affected
by test operations. No attempts were made to modify
or control independent variables.

0 Control variables -- values that were selected and
maintained during test operations.

0 * Response variables -- values that were a function of
the selected operating conditions.

Table 7-1 provides a summary of test variables associated
with the demonstration. Descriptions of the variables measured
follow.

7.1 Independent variables. As shown in Table 7-I, there
were six independent variables associated with the demonstra-
tion. Those variables are described in the following subsec-
tions.

7.1.1 Ambient air temperature. The temperature of the
ambient air varied with local weather conditions. The ambient
air tempe:ature was measured daily.

7.1.2 Ambient air relative humidity. The relative hu-
midity of the ambient air varied with local weather conditions,
time of day, etc. Air relative humidity content was measured
daily.

7.1.3 Ambient air VOC concentrations. Ambient air VOC
concentrations were monitored continuously and recorded on a
strip-chart recorder.

7.1.4 Feed soil contaminant concentrations. The initial
ew concentrations of JP-4, TCE, and other contaminants in the soil

varied, based on the location from which the soil was excavat-
ed. The feed soil was sampled from the feed hopper. The soil
was analyzed to record initial contaminant concentrations.

7.1.5 Feed soil moisture content. The initial moisture
content of the feed soil varied with local weather conditions
(e.g., rain) and the location of the excavation. The feed soil
was analyzed for initial moisture content for each test.

7.1.6 Feed soil temperature. The temperature of the
feed soil varied with ambient temperature. The soil temper-
ature was measured once daily.
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TabIa 7-1. Cuzary of test variblo3 for the demcnstration

A. Indopondant Variables

* Pnbient air conditions

- Temporature
- Relative hLidity
- VOC concentrations

* Feed soil

- Contamninant concentrations
- Mcisture content
- Temperature

B. Control Variables

Held Constant

0 Feed soil

- Preparation and handling (including shredding and
conveying procedures)

* Thermal processor

- Draft (i.e., static pressure)
- Discharge gas temperature

* Condenaer

- Discharge gas temperature

• Afterburner

- Discharga gts temperature
- Discharga draft

* Scrubbor

- Inlet gas tc7,prature
- Scrubiber ll•ior reclrculation flow rate
- Blovdowm• vclA.otric flow rate*
- Scrubber liquor pH

ONot moasurad during demcnntration.
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Tablo 7-1. (continuod)

Controlled to Various Levols

* Feed soil

- Residence time in pro.ceszor (i.e., feed rate)
- Type of solvent addition (i.e., hexane or water)*
- Solvent addition rate*

* Oil heater

- Oil temperature

C. Response Variables

* Feed soil

- Mass flow rate (i.e., tons per hour)

$ Processed soil

- Discharge tamperaturo
- Contaminant concontration
- Moisture content

* Oil heater

- Return oil temperature

0 Thermal processor

- Sweep air temperature&
- Sweep air volumetric flow rate*
- Sweep air composition'

* Fabric filter

- Duct composition
- Dust mass flow rate

* Condenser

- Condensate mass flow rate
- Condonsato composition*

*Not measured during demonstration.
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Table 7-1. (continued)

"* Afterburner

- Composition of inlet gases*
- Flow rate of inlet gases*
- Inlet gas tcmperature
- Discharge gas composition

"* Scrubber

- Composition of blowdown liquor*

"* Stack outlet

- Discharge gas temperature*
- Composition of stack gases*
- Flow rate of stack gases*
- HCl emissions*
- Particulat:e concentration*
- Moisture content*

*1ot measured during demonstration.
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7.2 Control varlables. As shown in Table 7-1, there
were nine control variables to be held constant throughout the
test runs. Two variables were controlled at various levels
throughout each test.

7.2.1 Contro: variables hold constant.

7.2.1.1 Feed soil preparation and handling. All feed
soil was prepared and handled in the same manner. Preparation
and handling procedures included the following:

* Excavation and transportation by a front-end loader.
* Shredding to a top size of 2 inches.
0 Transport by drag conveyor to the feed hopper.

7.2.1.2 Thermal processor draft. To mitigate the re-
lease of fugitive emissions from the thermal processor, a
slightly negative pressure or draft was maintained. The draft
was controlled by adjusting the ID fan damper. The draft was
monitored and recorded continuously on a strip-chart recorder.
Hourly readings were also recorded manually.

7.2.1.3 Thermal processor discharge gas temperature.
The discharge gas temperature from the thermal processor was
controlled by regulating the amount of sweep air admitted to
the system. The temperature was monitored and recorded con-
tinuously on a strip-chart recorder. Hourly readings were also
recorded manually.

7.2.1.4 Condenser discharge gas temperature. The con-
denser exit gas temperature was maintained by controlling the
cooling air fans. The fans supply air across the condenser
tubes. The temperature was manually measured and recorded on
an hourly basis.

7.2.1.S Afterburner discharge gas temperature. The tem-
perature of the gases discharging the afterburner chamber was
maintained at approximately 1,800°F to ensure complete destruc-
"tion of the organic vapors in the thermal processor exhaust
gases. The temperature was controlled automatically by the
burner control system.

The temperature of the afterburner gases was monitored con-
tinuously by a strip-chart recorder and was recorded manually
on an hourly basis.

7.2.1.6 Afterburner dischargo draft. The discharge drdft
from the afterburner was controlled using the ID fan damper.
This draft was maintained at a slightly negative pressure and
was recorded continuously on a strip-chart recorder.
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7.2.1.7 Scrubber inlet gas temperature. The scrubber
inlet gas temperature was maintained during each test by adnit-
ting bleed air (ambient air) through a damper at the after-
burner outlet. Temperature was manually recorded on an hourly
basis.

7.2.1.8 Scru'3ber liquor recirculation flow rate. The
rcirculation flow rate of the scrubber liquor was maintained
by adjusting flow control valves. The rate was sufficient to
cool the afterburner discharge gases to saturation temperature
and to neutralize the pH while minimizing the amount of makeup
water required. The flow rate was continuously monitored and
recorded on a strip-chart recorder. Readings were also re-
corded manually on an hourly basis.

7.2.1.9 Scrubber liquor pH. The pH of the scrubber
liquor was maintained by adding caustic scrubbing solution (25
percent NaOH) to neutralize acidic gases. The pH of the scrub-
ber liquor was continuously monitored and recorded on a strip-
chart recorder.

7.2.2 Variables controlled to various levels. There
were four variables in this category. Two of the four varia-
bles (soil residence time and oil tem~erature) were controlled
at preselected levels, as illustrated in Subsection 5.3 and
summarized in Table 5-2.

7.2.2.1 Soil residence time in the thermal processor.
The thermal processor scre", conveyors were controlled to main-
tain target soil residence times in the processor. The target
soil residence times of 30, 45, and 60 minutes were theoreti-
cally calculated. The screw speed was set for each test run as
close as possible to the desired residence time. A sample cal-
culation of theoretical residence time is presented in Appendix
C.

7.2.2.2 011 tG;rperature. The oil temperature was main-
tained during each test, depending on the selected test condi-
tions within the matrix. The oil temperature was controlled by
the burner fuel firing rate. The temperature was monitored
continuously and recorded hourly.

7.3 P--4onro vnrln'les. Table 7-1 lists the 11 response
variables that "ore monitored during some or all of the test
runs. Those variables are discussed briefly in the following
subsections.

7.3.1 Feed soil rasn flow rate. The mass flow rate of
feed soil introduced to the LT3 System varied, based on the
soil residence time in the processor as controlled by the speed
of the processor screws. This rate was monitored by weighing
the amount of material fed to the system.
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7.3.2 Processed soil dischargo temperature. The temper-
ature of the soil discharging the thermal processor is depen-
dent on the soil residence time in the processor and the oil
temperature. The temperature was manually recorded hourly.

7.3.3 Processed soil contaminant concentrations. The
discharged soil was sampled hourly from the discharge ccnveyor
throughout each test run. Those samples were composited and
analyzed daily.

"7.3.4 Processed soil moisture content. Discrete samples
of discharged soil were collected hourly from the discharge
conveyor throughout each test run. Those samples were compos-
ited and analyzed daily for soil moisture content.

7.3.5 Soil contaminant removal efficiency. The contami-
nant removal efficiency was calculated from the initial and
final soil analyses using the following equation:

M1 - M2
RE = x 100 percent

Ml

where:

RE - Contaminant removal efficiency for the specific con-
taminant and process conditions.

Ml - Iiitial mass of contaminant in the soil.

M2 = Final mass of contaminant in the soil.

7.3.6 Return oil temperature. The temperature of the
oil returning from the thermal processor varied, based on
initial oil temperature, soil residence time, moisture content,
and contaminant concentration. The temperature of the return
oil was manually monitored hourly.

7.3.7 Fabric filter dust composition. A dust sample was
collected from the fabric filter at the end of each test run.
The sample was analyzed for contaminants. Since condensation
occurred in the fabric filter, the dust sample was a slurry of
dust mixed with condensed water.

7.3.9 Fabric filter dust mass flow rate. The mass flow
rate of the dust from the fabric filter was determined for each
test run.

7.3.9 Condensate mass flow rate. The rate of condensa-
tion of the gas stream in the condenser depends on the tempera-
ture of the gas stream inlet and the ambient temperature. An
approximate rate was estimated daily, based on the amount of
liquid collected in the condensate tank at the discharge of the
condenser.
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7.3.10 Afterburner inlet gas temperature. The tempera-
ture of the inlet gases was manually monitored and recorded
hourly. The afterburner inlet temperature varied slightly dur-
ing each test.

7.3.11 Afterburner discharge gas ccmposition. The dis-
charge gas composition from the afterburner varied, based on
the feed soil composition and the amount of bleed air admitted
to the system. The composition of the gas stream was monitored
and recorded continuously by the CEM system.
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8. SX1PLING TECHNIQUES AND ANALYTICAL MSTh;D3

Samples of the soils and the process streams were collected
by VESTON personnel. Most of the samples were analyzed at th"-
on-site laboratory. Feed and processed soil samples from Test
4 were transported to the WIESTON Analytics Laboratory ir Lion-
ville, Pennsylvania, for PCB analyses. The analytical r:thods
for the on-site laboratory are described in Appendix r,

8.1 Sp IIng_ techniques. The locations of the sampling
points, according to the original test plan, are shown in
Figure 8-1. Samples were collected from five sampling points
during the demonstration. A surmmary of the parameters for
sample analyses during the demonstration is presented in Table
8-1. A list of VOCs and semivolatile organic compounds includ-
ed in the on-site analyses is presented in Table 8-2. A brief
discussion of the sampling and analysis procedures for each
sample point is included in the following subsections. Descrip-
tions of the parameters to be tested, analytical methods, and
sampling procedures for each sampling location are presented in
Tables 8-3 through 8-7.

8.1.1 Feed soil. (Sampling point 1 in Figure 8-1.) Con-
taminated soil entering the thermal processor was sampled once
each hour throughout the tesc. Discrete samples were composited
into one sample. Each s-mple was collected using a stainless
steel spoon. Samples were taken from the feed hopper and de-
posited in a covered 5-gallon bucket. The bucket was stored in
a refrigerator. At the end of the test, the samples were com-
posited into two 250-milliliter (mL) wide-mouth glass bottles.
Composite samples were extracted and analyzed on-site to deter-
mine the initial contaminant concentrations and moisture con-
tent. Feed soil samples collected during Test 4 were also
transported to the Lionville laboratory for PCB analyses.

The mass flow rate of the soil fed to the system was moni-
tored by weighing (on a truck scale) each load carried by the
front-end loader to the shredder.

8.1.2 Processed soil. (Sampling point 2 in Figure 8-1.)
Processed soil exiting the thermal processor was sampled hourly
throughout each test run. Discrete samples were composited. The
samples were collected from the discharge conveyor in the same
manner as feed soil samples.

The processed soil samples were analyzed to determine the
final moisture content and composition exiting the system. Sam-
ples were analyzed in the on-site laboratory for volatile and
semivolatile organics and moisture content for all test runs.
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Table 8-2. Volatile and semlvotatile organics Included
In the on-site analyses

Volatile Organics

Chlioromethane
Bromomethane
Vinyl chloride
Chl1or oethane
Dichloromethane
Tr ichlorof luoromethane
Acetone
1, 1-Dichioroethene
1, l-Dichloroethane
trans- , 2-Dichloroethene
Chl10ro fo rm
1,2-Dichloroethane
2-Butanone
1,1, l-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1, 2-Dichloropropane
cis-1,3-Dichloropropene
trans-l ,3-Dichloropropene
Tr ichioroethene
Dibromochlorornethane
1 ,1, 2-Trichioroethane
2-Chloroethyl vinyl ether
Benzene*
Brornoform
Tetrachl1oroethene
1,1,2, 2-Tetrachloroethane
Toluene*
Chlorobenzene*
Ethvlbenzene*
o-Xylene*
m-Xylene *
p-Xylene*

*May be a constituent of jet propulsion fuel (JP-4).
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Table 8-2. (continued)

Semlyolatile Oreonics

1 ,3-Dichlorobenzene
1, 4-Dichlorobenzene
1 ,2-Dichlorobenzene
?Naphthalene*
4-Chloroanilir~e
2-Methylnaphthal1ene*
2-ChloronaphthaJlene *
Acenaphthylene*
Acenaphthene *
Fluorene*
Phenanthrene*
Anthracene*
Fluorant-iene*
Pyrene*
Senzo( a) anthracene*
Chrysene *
Benzo(b)fluw ;anthene*
Benzo(k) fluoranthene*
Benzo (a) pyr-ene*
Indeno( 1,2,3-c ,d)pyrene*
Dibenzo( a,h) anthracene*
Benzo(g,h, i)perylene*

*May be a constituent of jet propulsion fuel (JP-4).
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Table 8-3. Sampling and c1rz:y-iz3 prccvdurcs for the feed soil

Sampling Point Number (Feed Soil

Test Objective: Determine InitiaJ Composition of Feed Sod

Sampling Objoctive: Collect a Ppropsentative Snmpbe

Parameters to be Tested: Volatile Senivolable PCs Moisture Mass
Organics Orgnnics (,ionvile) Content Flow Rate(O~n-Site) 1 (on -S.te) 1 1 6

Test Runs -amplod: Teosts 1, 2, 4 and'8 Test 4 Tests 1, 2. 4 and 8

Determined Determined <1 ppm 0.1% 20 lbReper~ng Limit On-Sito 2 1 Oni-Sitie 2

Sampling or Monitoring Grab Sample Collected From Feed Hopper Every Hour.
Method Composited Into a Single Sample for Analysis Continuous

Sample Exractior,/ EPA Methods Modified EPA ASTM Weigh
Analysis Method(s): 5030 USATHAMA Methods Method Scale

8010 Method for 3540 D2218 Data
8020 and Semivotatile 8080
TCLP for Organics
Votatiles in Soil

Key
1. Analytical methods for on-site laboratory are presented in Appendix D.
2- Determined on-site based on the concentrations encountered and the dilution factors.

207-1087b
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TablleC-. Innprq rd rmalysI3 procc-dure2 for the prcciznznd soil

SampilrIng Point Number 2P~s~S~

Test Objective Determine Final Compo~sition of Proczess-ed Soil

Sampling Object~ve: CoNlec a RapreoorMnfzv Saimple

Pararvlws to bi Thvnd VO~ JPOrS WOW@u Thmporaturo

or lv, Or~arics I (Liorrviii) Coonten

Test Runrs SamlA.'d Thus 1. 2. 4 anrd 8 Test 4 Tests 1. 2. 4 an~d 8

Dcecn im!Dwclrm~nod I O'Clarmr-rtd 1 pprm 0.1% 11F

Sa~ln r Mitng Grab Ca,"pir Ccuqrcr~d From L'scdar-;e C-)rvgyor Eveiy HourC~ruu
ww,-0,J ~~Co,-';rv,'d Into a S~nrqo Sam~ple for Analysis wius

Swni'~pk E,*.r~v.tow EPA kktwýcds kworod EPA ASTM h4mo
Aný,Vys; rAmrtcs) C3 USATHAMA Motlhods MW'cd couplo

~C00 Mezhod for 3540 021216
V-10~ a td Som."oatie SC60
TCLP for, tgn

V"Lles and 7CLP

K~ey
Ana'y~cal m~otros !o c'sr,) S~i ta .!cry ate prrnsr'tod nr Appandix 0

~-~emr~on-;t trn bed oni tq crcnrrscontjons oncovnter'ed an-d Vtho drIuton faciori

7 101 37c
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Table 8-5. Sampling and analy-s3 prcc~dures for the dust from the fabric filter

3Sampling Point Number (Fabric Filter)

Test Obiectve: Letermine Composition of Oust from Fabric Filter

Sampling Obiocbve: Collect a Roplosentatve Sample

Parameters to be Tested: V01800le Sýnmivoq.lo PCs$ Mass
Organics Oarr.•cs (Uonv'e) Flow
(On-Sita)i (On-St•) I Rato

Test Runs Sampled. Tes's 1, 2. 4 and8 Test 4 Tets 1,2.4rd 8

Determined Drtorm nod Ct ppm 20 lb
Detoetion Ljmit- OnSteSte2

Samptlng or Montonng Grab Sampte Coilected From
Method Fabrc riltor Daly

Sample Extraction EPA Mothods PWdt',d EPA Woegh
Analysis Method(s) 5030 U&AT)IAMA Meftods Scale

8010 VC! hod for 3540 Data
80210 an d Sxrnvo0ie 8.80
TCLP tor CO•st ,
Votatites and TCLP

Key
1. Analytical methods for on site laboAlory are prf'ent1id on Appendix D

2- De!ermined on-•ite based or, the concentrat-on$ encounterv. snd the diutlon facto$s.

2107 !087d
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Table 8-0. Son•psrg nnd da nltyz3 prccýýdurc: for the arnblent air zornples

Sampling Point Number 4
(Ambient Air'

Test Objecvie: Determine Characteristics of Ambient Air

Sampling CbJecive: Collect a Representative Sample

Parameters to be Tested: Volatile Moisture Temperature
Organics Content
(On-Site)

Test Runs Sampled: Tests 1, 2. 4 and 8

Sampling cr Continuous Daily Daily
Monitoring Frequency

Sample Extraction/ Flame Ionization Sling Sling
Monitoring Method Deec/or (FID) Psychrometer Psychrometer

(Dry Bulb)

Key

1. Stnp-char reccfdtr

2'37-¶037e
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Table 8-7. SamplIng~md ~r-nm!yc3 rccr.urca for the afterburner outlat gp3

7
Sampling Point Number (Afte er Ou7et)

Test Objective: Deerminn, Composition of Afterbumer Oudet Gas

Samplig C•bjeo&ve: Co~wct a Rapre$ntatz Sample

Parameters to be Tested: Total Carbon Carbon Oxygen Temperature

Hydrocarbons Dixda Monoxide

Test Runs Sampled: Tests 1, 2, 4 and 8

I ppm *a
Detection Limit: Methae 0.1% 1 Ippm 0.1% i'F

Sampling or Monitoring EPA EPA EPA EPA EPA
Method: Method 25A Meto<d 3 Method 10 Method 3A Methcod 2

Sample ExtractioV Flame Non-Dispersion Gas Phase Electro- K-Type
Anatysis Method(s): Ionizaton Infrar•d Cormlatbon chemical Thermc-

Detector Abscrption Filter Cell couple

Key

•- Sampling and analy•cal procedures are presented i .Appendx E.

2007- 10871
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Samples were also extracted in the on-site laboratory ac-
cording to the Toxicity Characteristic Leaching Procedure (TCLP)
and analyzed for volatiles and somivolatiles. In addition, sam-
ples from Test 4 were transported to the Lionville laboratory
for PCB analyses. The temperature of the processed soil was
continuously monitored by a thermocouple during all test runs.

8.1.3 Fabric filter dust. (Sampling point 3 in Figure
8-1.) Dust (or particulate carryover) collected in the fabric
filter was sampled for analysis. At the completion of each
test run, one grab sarpnle was collected using a stainless steel
spoon. The samples were placed in wide-mouth glass bottles.
The samples were extracted and analyzed in the on-site labora-
tory. In addition, the samples collected during Test 4 were
transported to the Lionville laboratory for PCB analyses. The
mass flow rate of the dust from each test run was determined by
collecting the dust from the fabric filter and weighing the
dust when the test was complete.

8.1.4 Anbient air. (Sampling point 4 in Figure 8-1).
Ambient air was sampled daily to determine moisture content and
temperature. A sling psychrometer was used to measure the
wet-bulb and dry-bulb temperatures. Temperatures and a
psychrometric chart were used to determine the ambient air
moisture content. The moisture content and the temperature
were manually recorded. An organic vapor analyzer (OVA) was
used to continuously measure VOCs in the ambient air surround-
ing the excavation area. VOC readings were continuously re-
corded on a strip-chart recorder. if VCc readings exceeded 5
units above background, personnel protective equipment was up-
graded in the excavation area.

8.1.5 Afterbuirner outlet. (Sampling point 7 in Figure
8-1.) Continuous emissions monitoring of afterburner exhaust
gases was conducted during all test runs, including:

* Oxygen.
* Carbon monoxide.
" 0 Carbon dioxide.
* Total hydrocarbons.

The CFM system uses an extractive-type probe to withdraw
samples from the afterburrer outlet duct. The probe is de-
signed to maintain sample integrity and to provide a clean, dry
gas stream to the CZM analyzers. The sample is filtered and
cooled in a sample conditioning system and is then directed to
the analyzers.

Oxygen was measured by an electrochemical cell sensing cur-
rent induced hy the ox~ygen in the sample. Carbon monoxide and
carbon dioxide were measured by a non-dispersive infrared ab-
sorption (IDIR) technique. Total hydrocarbons were monitored
by employing a flame ionization detector (FID). Descriptions

8-11
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of the CEM sampling system, calibration procedures, and data
collection system are presented in Appendix E. Tables 8-8
through 8-11 list the specifications for the CEM analyzers
(i.e., oxygen, carbon dioxide, carbon monoxide, and total hy-
drocarbons).

Continuous temperature monitoring of the afterburner outlet
gases was conducted using a thermocouple. These readings were
manually recorded every hour.

8.2 Analytical methods. Samples from feed soil, pro-
cessed soil, and fabric filter dust were collected for Tests 1,
2, 4, and 8 and were analyzed on-site for VOCs and semivolatile
organic compounds. The samples were extracted according to
TCLP technique and analyzed for volatile and semivolatile or-
ganic compounds. In addition, samples collected during Test 4
were sent to the Lionville laboratory for PCB analyses. Equip-
ment wipe, water, and soil samples taken during the decontami-
nation and closure activities were also sent to the Lionville
laboratory for PCB analyses. The analytical methods employed
are summarized as follows:

Parameter Analytical Method

Volatile organic EPA Methods 5030, 8010,
compounds and 8020, Toxicity

Characteristic Leaching
Procedure (TCLP)

Semivolatile organic Modified USATHAMA method
compounds for semivolatile organics,

TCLP

Polychlorinated EPA methods 3540 and 8080
biphenyls (PCBs)

The ambient air was monitored during the excavation using a
flame ionization detector. The afterburner outlet gas was con-
tinuously sampled and analyzed for total hydrocarbons, carbon
dioxide, carbon monoxide, and oxygen content by the CEM system.
The analytical procedures for the parameters monitored by the
CEM system are presented in Appendix F.

8.3 Sample transport and custody. Chain-of-custody pro-
cedures document the history of samples and constitute a cru-
cial part of sampling and analysis programs. Chain-of-custody
documentation assists and enables the identification and trac-
ing of a sample from the time of collection through the time of
analysis.

When sample bottles were supplied by the laboratory, chain-
of-custody forms accompanied the containers to the field. As

8-12
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Table 8-8. Specifications for tha electrochemical
analyzer used to monitor oxygen content

Accuracy: ±2 percent of full scale at 72 0F -- all
ranges

Response Time: 30 seconds for 90 percent response, 10
seconds typical for small step change

Stability: ±2 percent of full scale over 30 days typical

8-13
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Table 8-9. Specifications for the gas phase correlation
filter analyzer to monitor carbon monoxide

Accuracy ±0.1 ppm

Linearity ±1 percent full scale

Minimum Detectable Limit 0.1 ppm

Zero Drift ±1 percent full scale/24 hours

Span Drift ±1 percent full scale/24 hours

Rejection Ratio Negligible interference from water
vapor and carbon dioxide

Response Time 95 percent of reading in 1 minute
with 30-second integration period

Recorder Output 0 to 10 volts

8-14
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Table 8-10. Specifications for the nondispersive infrared
gas analyzer to moritor carbon dioxide

Reliability/

Accuracy: ±1 percent of full scale

"Linearity: ±1 percent of full scale

Noise Level: ±1 percent of full scale

Zero Drift: ±1 percent of full scale/24 hours

Span Drift: ±1 percent of full scale/24 hours

Response Time: 90 percent of reading in 30 seconds

Recorder Output: 0 to 100 millivolts (my)

8-15
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Table 8-11. Specifications for the CEM flame ionization
detector used to monitor total hydrocarbons

Analysis Method: Flame ionization detector

Sensitivity: Maximum: 1 ppm hydrocarbons

Response Time: 90 percent of full scale in less than
1 second

Zero Drift: ±1 percent of full scale per 24 hours

Span Drift: ±1 percent of full scale per 24 hours

Linearity: ±1 percent of selected range

Ranges: Any three of the following: 0 to 10;
0 to 100; 0 to 1,000; 0 to 10,000;
or 0 to 1,000,000 ppm

Outputs: 0 tof10 volts DC

Display: Analog meter in ppm hydrocarbons

8-16
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samples were collected, entries were made on the chain-of-
custody forms. Data that were noted on the chain-of-custody
forms and on the sample bottle labels include the following:

* Date.
* Samples.
* Sample description.
*• Client/program.
* Container and preservatives.
* Analyses reqaired.
• Special instructions/notes.
* Signatures tracking chain-of-custody.

Feed soil, processed soil, and dust samples collected
during Test 4 were sent to the off-site laboratory in Lion-
ville, Pennsylvania, for PCB analyses. Wire, water, and soil
samples collected during equipment decontamination/closure ac-
tivities also were sent to the off-site laboratory for PCB an-
alyses. All sample bottles were stored on ice. When samples
were received at the laboratory, the sample custodian verified
each sample against the chain-of-custody forms, noted any dis-
crepancies or loss of samples, and then signed for receipt of
the samples. Samples remained under the control of the sample
custodian until the samples were transferred to the analysts
for processing.

8-17
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9. DATA MALYSIS

9.1 Flold data. The demonstration classified the process
variables into independent, control, and response variables. A
summary of test data associated with the demonstratico tese is
presented in Appendix G, Table G-1.

9.2 Analytlcl dotn. Feed and processed soils were ana-
lyzed for the VCCs and scmivolatile organic compounds listed in
Table 8-2. All contaminants with concentrations higher than
"GCLs shown in Table 5-1 were selected for analysis. In addi-
tion, contaminants that are potential constituents of JP-4 fuel
were included in the analyses.

After observing tentatively identified compounds (TICs)
during the semivolatile analyses, on-site PCB contamination was
suspected. Feed and processed soil samples of Test 4 were
analyzed for PCBs to confirm suspected contamination. During
the equipment decontamination period, wipe samples from the
LT3 Process Equipment, water from the wash tanks, and soil
samples from backfill and process equipment areas were also
collected and analyzed for PCBs.

A detailed listing of the Analytical results is presented
in Appendix H. For convenience, contaminant concentrations of
feed and processed soils, contaminant removal efficiencies, and
GCLs for semivolatiles and VOCs from the demonstration are pre-
sented in Tables G-2 through G-5.

9.3 Effectiveness of the LT3 System.

9.3.1 Goal cleanup levels (CCLs). A surmary of Toxic
Characteristic Leachate Procedure (TCLP) concentrations of the
contaminants with assigned GCLs for feed and processed soils is
presented in Table 9-1. Cleanup levels for the compounds that
were expected at the site were set based on TCLP extract con-
centrations. The reason for this is that cleanup standards are
usually based on leachable concentrations of the contaminants
of concern.

Several days are required to obtain the TCLP results. Be-
cause the test run sequence was dependent on the analytical re-
sults of the previous day's test, a quick estimating method was
used to conservatively project the concentrations of the
leached contaminants from the sample. This expedited the test-
ing program.

The estimated value was determined by analyzing the soil
samples by the CC/?,,S method, and dividing that value by the
leachate dilution factor of 20. The improbable but conserva-
tive assumption implied by this procedure is that 100 percent
of the contaminant would be leached.

9-1
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The estimated values were verified for semivolatiles when
the TCLP extract was analyzed. For volatiles, no TCLP was con-
ducted; however, the results from the quick estimating method
indicated that the concentrations were below goal cleanup lev-
els.

To illustrate this procedure and its conservative nature,
examine the results for 1,2-dichlorobenzene in Test 1. The
concentration of 1,2-dichlorobenzene in the soil determined by
the GC/MS method was 540 ug/kg. Dividing this value by the di-
lution factor of 20 provides an estimate for the leachate con-
centration of 27 ug/L. The concentration of 1,2-dichloroben-
zene determined by GC/MS analysis of the leachate was 6 ug/L
thus, demonstrating the conservative characteristic of the es-
timating procedure.

Goal cleanup levels were readily met for all VOCs, includ-
ing TCE, during all four tests. This can be seen by comparing
the results for volatiles for each test in Table 9-1 with the
GCLs listed.

The goal cleanup levels for semivolatiles also were achieved
in most cases; however, in some cases, the GCLs were below the
analytical detection limit. When this occurred, it was not
possible to claim that goal cleanup levels were met. In these
cases, the compound was not detected even in the feed soil. A
specific discussion of the compounds where this occurred fol-
lows.

Benzo(a)anthracene had a GCL of 8.7 ug/L, and the analyti-
cal results of both the feed and processed soils, and their
leachates, did not detect this compound. The results of tests
1,2,4, and 8 showed that benzo(a)anthracene was at concentra-
tions of (10, (100, (10, and (20 ug/L, respectively. These re-
sults represent detection limits and indicate only the lowest
level for which a quantitative analysis can be made. The com-
pound was not detected at this level.

Benzo(a)pyrene had a GCL of 15 ug/L and was not detected in
the feed or processed soil leachates for Tests 1 and 4. Simi-
larly, it was not detected in Tests 2 and 8, but the detection
limits in the analysis for these tests were higher due to dilu-
tion factors. Because the detection limits for Tests 2 and 8
were higher than the GCL, no claim can be made that the GCL was
achieved.

In Test 4, at lower temperatures and shorter residence
times, the GCL was met and, therefore, it logically follows
that the GCL would have been met if measurements at lower de-
tection limits would have been made.

Benzo(a)fluoranthene had a GCL of 12 ug/L and was not de-
tected in the feed or processed soils or in the leachates in
any of the tests. Because the GCL is lower than the detection

9-4
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limit, it cannot be said that the GCL was met, although the
presence of this compound at any level is doubtful.

Indeno(l,2,3-c,d)pyrene had a GCL of 29 ug/L and.was not
detected in feed or prccessed soils or in the leachates, but
detection limits in all cases were greater than GCL.

The concentrations of semivolatiles, where present, were
reduced to at least as low as the respective detection limits.
In addition, the compounds (where it was possible to measure
down to or below the GCL results) indicate that goal cleanup
levels were achieved. Comparison of goal cleanup levels for
semivolatiles and analytical results are presented in Table 9-1.

, Within the detectable range for volatiles and semivola-
tiles, no discernable difference is indicated in removing these
compounds for the test conditions of the demonstration. All
test results indicate that the tests were successful and no
statement can be made that one test was more successful than
another. Therefore, the optimum test conditions are those that
are most economical. These conditions were successfully demon-
strated in Test 4, with a residence time of 3c minutes and a
processed soil temperature of approximately 215°i.

9.3.2 Contaminant removal efficiency. Table 9-2 lists
contaminant removal efficiencies for those contaminants detect-
ed in the feed soil. Contaminant removal efficiencies for most
of the VOCs, including TCE, were greater than 99 percent. The
lowest VOC removal efficiency was 92 percent for o,p-xylenes
during Test 8.

Semivolatile results also indicate substantial removal ef-
ficiencies for most of the contaminants. In cases where rela-
tively low removal efficiencies are recorded, the concentra-
tions in the feed soil were significantly small.

The contaminant removal efficiencies of VOCs and semivola-
tiles show no significant sensitivity toward the oil tempera-
"tures or residence times of the tests conducted. The residence
times and oil temperatures tested were sufficient to meet the
GCLs.

9.4 Impact on system performance by adding a str[p,21nq
agent. Because the test program was discontinued, due to •he
detection of PCBs in feed and processed soils, stripping agents
were not used during the demonstration.

At the time the demonstration was discontinued, considera-
tion was being given to determine the most suitable solvent and
the method and location of solvent addition. No resolution was
reached, but the primary concern was for any potential safety
hazard that might be associated with the solvent selected, for
example hexane. The introduction of a flammable solvent into a

839-5S~8632B



Table 9-2. Contaminant rcrnovai efficiencies for
detected cempounds.

Test Number 1 2 4 8
Oil Temperature (IF) 600 400 400 500
Residence Time (min) 40 40 35 40

Analyte Contaminant Removal Efficiency

Volat Iliea

Trichiorofluoromethano )99.43 )99.39 ND )99.03
trans-l,Z-Dichloroethene )99.74 )99.75 )99.03 )97.84
Chloroform )98.57 3-98.89 ND ND
Trichloroethene 99.986 )99.995 99.78 99.46
Tetrachloroethene ,ý99.93 )99.95 399.92 )99.85t
Benzene ND ND )99.83 ,93.60
Toluene ND -99.98 )99.45 )94.86
Ethylbenzene ND >99.79 ND )99.74
m-Xylene )99.89 )99.94 ND )99.98
o~p-Xylenes )99.82 )99.91 ND )91.58

Semivolati les

2,2-Dichlojrobenzene )98.46 )93.67 )98.93 )97.78
1.4-Dichlorobenzene )63.22 )93.89 )98.95 )20.93
2-Kethyinaphthalene ND ND %87.98 )82.00
1,3-Dichlorobenzene )8.57 >93.33 ,46.88 ND
Fluoranthe~a )48.48 ND )45.71 )4.40
Naphthalene )96.98 )97.40 )96.25 )93.17
Anthracone ND ND )66A,7 14D
Benzo(g,h~i~perylene ND ND )98.72 ND
rluorene NO )94.74 )52.31 ND
Phenanthrena )41.77 )18.29 )48.96 )6.25
Pyrene RD ND )48.41 ND
4-Cbloroanillne ND ND )17.72 ND

RD -Could not be determined from analysis.

3ý- Greater than
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heated environment where sparking from metal to metal contact
could occur, needs further consideration.

9.5 Continuous emlssions monitoring (CEM4) results.
Oxygen, carbon monoxide, carbon dioxide, and total hydrocarbons
were continuously monitored at the afterburner exit.

Figure 9-1 graphically depicts the oxygen concentrations at
the afterburner outlet for the four tests conducted. A minimum
of 3 percent excess oxygen at the outlet was required by permit
conditions. This condition was met during all tests. An ele-
vated oxygen concentration wa- recorded during Test 8. The
unusual reading was apparently caused by an air leak in the
system, allowing the ambient air to enter. All connections
were subsequently checked and tightened.

The carbon monoxide concentration requirement was less than
25 ppm by volume. As shown in Figure 9-2, this condition was
achieved throughout the demonstration, except in one instance,
where the recorded level was 34 ppm. The elevated level must
have been instantaneous. If it had lasted for a prolonged
period, the feed system would have been autcmatically shut down
due to the exceedence of the rolling average limitation.

Figure 9-3 depicts total hydrocarbons concentrations at the
afterburner outlet. The required upper limit of 20 ppm by vol-
ume was not exceeded during any tests.

9.6 Scrubber liquor PH. The scrubber liquor pH levels
are shown in Figure 9-4. A pH of 7 or above was maintained
during Tests 1, 4, and 8. During Test 2, a pH of 6.8 was re-
corded during the early stages of the test. The high peak seen
toward the end of the test may have been the response resulting
from raising the 6.8 pH reading.

9.7 Optimum *ran"e of operational parameters for testing
contaminated soils. As discussed in Subsection 9.3, all four
completed tests indicate similar results regarding GCLs and
"removal of VOCs and semivolatiles from contaminated soil. All
tests demonstrated a high performance level in achieving clean-
up objectives; however, none of the tests indicate a signifi-
cant difference in their final results. This similarity indi-
cates that the limiting conditions of the operating parameters,
with respect to contaminant removal, are outside the range of
the tests performed.

Taking all attempted tests Into consideration, it is possi-
ble to establish a lower limit as a result of the physical per-
formance, i.e., a lower oil temperature and corresponding pro-
cessed coil temperature, and a lower residence time. Accord-
ingly, the lower limit during the demonstration was an oil tem-
perature of 4000F, a processed soil temperature of 215 0 F, and a
residence time of 35 minutes.
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A summary of chemical and physical performance of each test
is presented in Table 9-3. The chemical performance is evalu-
ated by comparing the GCLs to the analytical results. The
physical performance is denoted by the material handling char-
acteristics, i.e., too wet, steam formation, draft problems,
etc.

During Tests 5, 6, and 7, a positive pressure was measured
in the thermal processor, possibly caused by excessive steam
formation. The steam may have been introduced by the soil con-
ditioner due to the absence of a seal between the discharge
conveyor and the thermal processor. This problem is represen-
tative of the mechanical limitations of the system; however, it
can not be considered as a failure to meet cleanup objectives.
Seals have been installed in the system and further improve-
ments are planned to eliminate this condition. Test 9 was not
conducted since the feed soil was too wet to process, plugging
the chute beneath the clay shredder.

The only test that indicated a definite mechanical failure
was Test 3. Soil was plugged in the conditioner, and the dis-
charge conveyor was jarrned. The cause for the failure is prob-
ably due to the combination of low oil temperature (300 0 F), low
processed soil temperature (1911F), and short residence time
(30 min). Therefore, the lower cutoff limits for operatin- the
LT3 System, based on physical/mechanical conditions, are an
oil temperature of 300 0 F and a residence time of 30 minutes.

Since the four completed tests demonstrate similar perform-
ance in achieving cleanup objectives, the upper limit may be
established at levels associated with the most economical op-
erating conditions. Test 4 was successfully completed with the
lowest temperature (400 0 F) and the lowest residence time (35
min), thereby expending the least amount of energy and achiev-
ing the maximum throughput (lowest residence time). During
Test 4, throughputs of 22,100 lbs/hr during the stabilization
period and 20,000 lbs/hr during the processing period were
achieved. These rates are significantly higher than the design
processing rate of 15,000 lbs/hr.

The optimum operating range, based on the results of the
demonstrdtion test as discussed, is shown in Figure 9-5. This
range could be further defined if more tests are ccoiducted.
Conclusively, the best operating conditions for successful
LT3 System operation to decontaminate contaminated soil lie
within the shaded area of the figure.

9.8 Results of PC8 decontamination. During the demon-

stration test. PCBs were suspected in feed and processed
soils. As a result, Test 4 soil samples were analyzed for
PCBs. The test results confirmed the presence of PCBs in the
feed and processed soils.
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Following the discovery of PCBs in the soil and the subse-
quent cancellation of the remaining tests, an equipment decon-
tamination operation was conducted to decontaminate LT 3 Pro-
cess Equipment and site trailers. Appendix A contains the
Equipment Decontamination Plan that was approved by EPA Region
VI and Tinker Air Force Base. Protective measures were also
taken to minimize the potential for off-site contamination, as
described in the Exit Plan, presented in Appendix B. According
to the Exit Plan, scattered PCB-contaminated soil stockpiles
were excavated, stockpiled again on plastic liners, and per-
manently covered with a clay cap. Subsequently, soil samples
were collected from stockpile areas and process equipment
placement areas and analyzed for PCBs.

9.8.1 Decontamination criteria for LT3  Equipment.
Wipe samples were collected from various locations on the pro-
cess equipment and analyzed for PCBs. A goal decontamination
level of 10 micrograms per 100 square centimeters was speci-
fied, per 40 CFR 761.125.c.4, "Requirements for Decontaminating
Spills in Non-Restricted Areas." If the wipe test results ex-
ceeded the decontamination criteria, the item was decontami-
nated again, and resampled.

9.8.2 Decontamination criteria for washwater holding
tanks. After all the process equipment and site trailers were
decontaminated and certified, the three 1,000-gallon tanks used
to process and store washwater were decontaminated. The se-
quence of the tank decontamination is described in Subsection
1.4 of Appendix A. The designated goal decontamination level
for washwater was 50 parts per billion (ppb).

9.8.3 Cleanup criteria for soil from stockpile and equip-
ment placement areas. As described in the Exit Plan, 2 inches
of soil was scraped from the process equipment placement areas
and stockpile areas 3 through 9 as shown in Figure B-i. Areas
were then divided into grids for confirmation of surface quali-
ty. Procedures described in EPA document 560/5-86-017, "Field
Manual for Grid Sampling of PCB Spill Sites to Verify Clean-
ups," were employed for sampling and analysis. PCB concentra-
tions below 25 ppm were required to certify a clean grid. If a
grid was not confirmed clean, another 2 to 6 inches was scraped
off, and the sampling procedure was repeated.

9.8.4 Results of PC8 analyses. Designated PCB cleanup
criteria were met for wipe, water, and soil samples, specified
in Subsections 9.8.1 through 9.8.3. Repeat operations were
conducted in certain cases, as appropriate, until the cleanup
objectives were met. Sample collection was documented and de-
tailed records were kept. Photograph 8 shows the logbooks and
sampling equipment.

All samples were analyzed at the WESTON Analytics Labora-
tory in Lionville, Pennsylvania. Photographs 9, 10, 11, and 12
show personnel preparing material for placement in overpacks,
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wipe testing, and steam cleaning equipment during decontamina-
tion activities, respectively. Photograph 13 shows decontamin-
ated material in a holding area pending confirmation that it
was clean.

9.9 System Economics The objective of this subsection
is to present a preliminary economic analysis of the LT 3

Process for treating JP-4 and chlorinated organic contaminated
soil. This section presents estimated costs for a contractor-
owned and operated LT 3 System. The economic analysis ap-
proach was selected since it is consistent with current DOD
procurement practices for remedial action projects under the
Installation Restoration Program (IRP). It is also consistent
with the manner in which WESTON and other competitors in this
marketplace currently bid site remediation projects.

With this approach, equipment capital costs are included in
an equipment usage fee that is established to allow straight-
line equipment depreciation over a 7-year life, interest pay-
ments on the outstanding capital, and an appropriate annual
equipment maintenance allowance. Using this approach, all
costs can be divided into two categories:

0 Fixed Costs -- Include all costs that are constant
regardless of the quantity treated. These costs
include mobilization, utility connections, site prep-
aration, equipment startup, and shakedown. The fixed
costs also include demobilization and returning the
site to prework conditions following the completion of
site operations.

* Variable Costs -- Include all costs that are dependent
upon the number of tons treated. These costs include
the system usage fee and all of the operational costs
during site operations. Some of these costs vary with

-, days of operation (e.g., labor, equipment rental,
etc.), and some vary with the quantity treated (e.g.,
fuel, carbon usage, etc.). Table 9-4 provides a sum-
mary of the variable cost elemcats and the basis for
estimation.

9.9.1 Fixed costs. The fixed costs for the LT 3 Pro-
cess are sensitive to a number of factors such as:

* Site location.
* Site preparation required.
* Availability of utilities.
* Local per diem rates.
0 Scrubber system requirements.

Typically, total fixed costs range from $100,000 to
$120,000 without a scrubber, and from $130,000 to $150,000 with
a scrubber. This range assumes a remote installation with pro-
pane tanks for fuel storage and electrical power available at
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Table 9-4. Surmmary of the variable cost elewonts
and the basis for estimation

Variable Cost Cost Estimating Basis

Propane (10.7 mmv Btu/hr) Per ton processed

Electric power (600 amps) Hourly rate

Loader fuel Hourly rate

Front-end loader Monthly lease rate

Carbon and disposal Per ton processed

Separator disposal Per ton processed

Miscellaneous expenses Daily rates

Dump trucks Monthly lease rate

Propane tanks Monthly lease rate

Calibration gases Daily rate

Caustic Per ton processed

Out-of-town expenses Daily rate

", Sanitary facilities and phone Monthly lease rate

Office Labor Hours worked

Field labor Hours worked

Equipment usage fee Weekly usage fee

* 9-31
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the site. For this analysis, it is conservatively assumed that
a scrubber will be required and the total fixed costs will be
$150,000. The fixed costs do not include environmental permit-
ting, which must be considered on a site-specific basis.

9.9.2 Variable costs. The estimated LT3 System varia-
ble costs are presented in Figure 9-6. These ccsts do not in-
clude costs for any required laboratory analyses to comply with
permit conditions. As shown in the figure, the incremental
variable costs on a dollars/ton basis are sensitive to the
LT 3 System processing rate. The maximum sustained processing
rate demonstrated while meeting all established goal cleanup
levels was 10 tons/hr. The estimated variable costs associated
with a processing rate of 10 tons/hr is approximately $71/ton.
.However, it is not practical to assume that a maximum proc-
essing rate can be sustained on a 24-hMur per day, 7-day per
week basis. WESTON typically assumes an 80 percent availabil-
ity factor for sustained cperations. Using this assumption,
with a sustained average operating rate of 8 tons/hr, the esti-
mated LT3 System variable costs are approximately $86/ton.

This cost is a considerable improvement over the antici-
pated processing costs. Prior to this program, WESTON had con-
servatively assumed that the mdximum design processing rate was
7.5 tons/hr, with a sustained average processing rate of 6
tons/hr. As shown in Figure 9-6. this thrcughput corresponds
to a variable cost of approximately $111/ton. Therefore, this
demonstration program har resulted in approximately a 23 per-
cent reduction in estimated LT3 System variable costs.

9.9.3 Total costs. Figure 9-7 provides a summary of the
total costs, which are the sum of the estimated fixed costs of
$150,000 divided by the total quantity of soil, and the variable
costs at the assumed processing rates. For convenience, Figure
9-7 provides estimated total costs (on a dollars/ton basis) for
sustained average processing rates of 6, 8, and 10 tons/hr. As
discussed above, based on the results of the Tinker Air Force
Base demonstration, a processing rate of 8 tons/hr is a reason-
able assumption. The 6 tons/hr curve represents the antici-
pated total costs prior to this demonstration program. The 10
tons/hr curve represents the .potential room for improvement
with the implementation of LT3 System modificaAions proposed
in this report.

Figure 9-7 presents the estimated total costs for sites
with soil quantities of 1,000 to 10,000 tons. As shown in the
figure, as the quantity of soil increases, the impact of the
fixed cost diminishes, and the total costs asymptotically ap-
proach the unit variable costs.

9-32
8632B



40

40 0
W0 0

00

$- 0E
>C

0 0

(n 0 o

0 0

9-33



0
0 3,

I 0
* J - C

0
* I

* 2
* I

* I 00
.� "C Co a I
00-0)-- a 0o I 00 '� -

* II a a o C��Jii I I - .2
I a * - -* I I J

a 5 C
0 U

I c

I 0 -.

cn i I
- J
ci,) I I 0
o I/ / a

a / 0

/ ci
a a., -g U

a a ha
* I I' 0
a .� U

$ U
a a

a .a 0 0/ // 0
0

6)

U)

--- a... -. flu9-
0o

a a a a a �T"o 0 0 0 0 0 0 0 0 040 U C4 0 40 C�4 0 6)
N Cl N � - - -

S(uo�/siovc�p) �so�

9-34

I



SECT I O4 10

DESIGN4 CONSIDERATIONS

4

*

1



10. DESIGN CONSIDERATICNS

The Low Temperature Thermal Treatment System used at Tinker
Air Force Base was designed to process 15,000 lbs/hr.. In pre-
vious operations, the LT3 System has been. proven to be an ef-
fective transportable plant for decontaminating soils, includ-
ing clays with high moisture contents.

One of the goals of the demonstration at Tinker Air Force
Base was to determine the operating limits of the system. The
system was intentionally operated beyond its design capacity
until mechanical failures occurred to determine those limits.

The system's capability to process soils was expected to be
limited by its ability to meet goal cleanup levels; however,
the system experienced mechanical problems that limited the
production rate. Therefore, material handling capabilities,
and not contaminant removal capabilities, became the limiting
factors that established the operating limits.

The system was operated at processing rates of 18,000 to
20,000 lbs/hr on a sustained basis and up to 22,000 lbs/hr for
shorter periods. This additional 5,000 lbs/hr per hour was the
source of many of the problems, as discussed in this section.

Increased production rates reduce unit operating costs.
With the demonstrated higher production rates and lower ope-
rating costs, this system becomes increasingly attractive for
remediation of Department of Defense sites.

Some of the problems that resulted, primarily due to the
increase of the processing rate, are discussed in the following
subsections. It is recommended that these improvements be con-
sidered for future Department of Defense remediation projects.

Experience gained during the demonstration at Tinker Air
Force Base provided information to establish new operating
procedures, equipment configurations, and designs to enhance
"the efficiency and versatility of the LT 3 System. Operations
may be improved, more efficient use of manpower and machinery
may be employed, and therefore, costs may be reduced. Specific
recommendations for impro;ements are discussed in the following
subsections.

10.1 Excavation. storage, blendIng, and feod preparation.
The soil excavation rate may be signiticantly increased and ex-
cavation equipment requirements may be reduced if all the soil
can be excavated prior to pro:essing. Appropriately sized and
selected excavation equipment will ensure efficient excavation
regardless of processing rate or downtime considerations.

10-1
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The anticipated soil moisture content should be considered
for soil excavation. Problems that might arise because of de-
bris, extraneous material, and oversized objects should also be
considered. Provisions should be made to handle oversized ob-
jects to minimize impact on the processing rate.

Adequate storage areas should be provided to allow room for
storage of the entire quantity of soil to be processed. Exca-
vation can be accomplished faster than material can be proc-
essed; thus, the inability to store excavated material unneces-
sarily restricts the excavation rate.

Storage areas should also be established to allow blending
of soil, if required. Blending provides a consistent feed
material with respect to contaminant concentrations and soil
moisture content. The processor will operate more efficiently
and more predictably given a consistent feed material. The
feed preparation equipment will also run more smoothly with a
consistent feed material.

10.2 Feed hopper. An important function of the feed hop-
per, and the material it holds, is to provide a positive seal
enabling the processors to be maintained at negative pressure.
When the material level in the feed hopper is reduced, such
that a positive seal is no longer possible, air will be pulled
intc the processors. The negative pressure on the system is
lost and the system interlocks automatically shut down the
system.

The feed hopper can not be completely emptied because the
processors will shut down as a result of losing the processor
seal. One solution to this problem is to feed "clean" material
at the end of a process cycle to allow the contaminated soil to
be purged from the system. This is the procedure that was
adopted for this demonstration.

One drawback to this approach is that clean material must
be readily available. If it cannot be obtained on the site, it
must be trucked in from off-site. After it is used to purge
the system, it must be sampled and analyzed to ensure that the
clean material was not contaminated. The system cannot be shut
down until all the "clean" material is processed. Therefore,
fuel is consumed in both the afterburner and in the hot oil
heater while processing "clean" material.

One inexpensive solution to this problem is to design and
to install a slide gate closure at the top of the feed hopper
to slide shut at the end of a process cycle or whenever there
is the possibility of breaking the seal formed by the material
in the hopper. This alternative would provide a positive seal,
preventing the system pressure from becoming positive, and thus
shutting down the processors.

10-2
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10.3 Thermal processors. The configuration of the
processors provides a maximum heat transfer area in a minimal
footprint and keeps all material handling at one end of the
process system. For these reasons the processor design works
well under normal operating conditions.

Consideration should be given to the possible need to de-
contaminate or remove material from the inside of the proces-
sors. In the event that a material that should not be proces-
sed is fed to the system, the system must be decontaminated.
Better access to the interior of the processors is desired. A
mechanical failure of the system may leave the processor full
of partially processed and, therefore, contaminated soil. A
method to easily empty and decontaminate the system is desired.

An option currently offered by the manufacturer of the
processors is a drop bottom feature that provides a hinged bot-
tom so that the processors can be completely opened from the
bottom providing easy access. One drawback to this solution is
that adequate headroom must be provided in the system configur-
ation to allow these hinged doors to open. This may consider-
ably increase the height requirements of the process trailer,
and the "portable" feature of the system may be compromised.

Another option is to provide larger explosion vents or
access doors on the sides and ends of the units so that person-
nel could more easily access the interior of the processors.

10.4 Oil heater. The system is equipped with an oil
heater that uses an "on/off" type burner control. When the set
point temperature is reached, the heater, normally operated on
high fire, shuts down and restarts on high fire after the tem-
perature drops below the setpoint.

An alternative to this type of burner control is to modu-
late the firing rate as a function of oil temperature. The
temperature control provides more accurate and stable tempera-
tures by modulating the burner operation.

Better temperature control is not required for this system,
but an assurance that the burner will operate when required is
needed. Several times during the demonstration, the burner
failed to restart as the oil temperature dropped. The burner
failure was noticed when the soil discharge temperature de-
creased significantly. Several attempts were required to re-
start the burner.

Oil heater burner failures may occur as a result of ineffi-
ciently and insufficiently decontaminated material, requiring
subsequent rehandling and reprocessing.

The recomnmended burner control may be more expensive, but
the higher capital investment will provide long term benefits.

10-3
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10.5 Dischar3o ccnveyors and soil conditioner. The dis-
charge conveyors and the soil conditioning system were designed
to handle a larger quantity of material than the primary proc-
essor design. The objective for oversizing the systems was to
prevent downstream equipment from reducing the soil processing
rate. Since the thermal processors contribute largely to the
capital cost of the LT 3 System, maximum use of the processors
is desired. Economics dictate that the limiting factor in
processing capacity should be the thermal capacity of the LT3

System.

In the original design, all components of the system were
balanced and could process the original design production rate
of 15,000 lbs/hr. The system was able to process in excess of
30 percent more than originally anticipated. As a result of.
the Tinker Air Force Base demonstration, the material handling
capability of the LT 3  System, specifically the discharge
conveyors and soil conditioning equipment, should be redesigned
to increase the capacity of these units.

The capacity of the feed system, screens, and clay shredder
should also be carefully reviewed and considered when project-
ing production rates.

10.6 Sweep gas control. Exhaust gases from the hot oil
heater are used to provide an inert gas in the processors. The
sweep gas should be controlled to maintain processor tempera-
tures, draft, and gas content within the processors. Currently,
gases are partially diverted using a manually controlled but-
terfly valve that directs part of the exhaust gases into the
processors.

Automatic control of the exhaust gas valve is required
because the feed conditions change continually, requiring vary-
ing sweep gas. Poor sweep gas control may result in excess
sweep gas increasing pressure (reducing draft) in ihe thermal
processors, thereby, affecting the automatic shut down feature
of the interlock system.

Poor sweep gas control may also result in insufficient
sweep gas causing the organic content of the processor
atmosphere to potentially enter the lower explosive limit.

10.7 Exhaust gas from the processors. Gases exiting the
processors contain the contaminants and moisture from the pro-
cessed soil. Exhaust gases are drawn into the emission control
system under a slight negative pressure. The exhaust system
should be sealed maintaining draft, temperatures, and oxygen
content of the exhaust gas. The exhaust temperature must be
maintained to prevent condensation of contaminants or moisture
on the process equipment.
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Heat tracing should be installed on the ducts between the
processors and the fabric filter to eliminate condensation in
this area.

10.8 Fabric filter. The fabric filter appears to perform
its design function, but because PCBs were found on-site, no
specific stack testing was done to numerically specify the per-
formance of this unit.

I
Dust collected by the fabric filter was minimal. Since

condensation occurred in the fabric filter, a slurry resulted
instead of dry fly ash. The condensation resulted in fouling
of the fabric material and possible reduction in system draft.
To prevent condensation and fouling, the fabric filter should
be insulated and heat traced. Temperatures should be
maintained to prevent condensation.

10.9 Condenser. The most significant pressure drop in
the system occurred across the condenser. The large pressure
drop may be attributed to the design of the condenser and to
the inadequate duct work exiting the fabric filter leading into
the condenser. Part of the ducting is constructed of flexible
tubing with a high pressure-loss coefficient. In addition, the
tubing sagged, allowing the accumulation of condensate, which
further restricted flow.

Modifications and future designs should consider larger
diameter condenser tubes to reduce pressure drop and should
minimize flexible connections and potential locations for
condensate accumulations. If low points cannot be avoided,
drip legs should be provided and regularly serviced.

The additional time and manpower required to install hard
connections between system trailers may be justified by im-
proved system draft and smoother operations. A number of tests
were aborted during the demonstration program due to draft
problems.

10.10 Oil/water _pcerator. The oil/water separator in
the current system provides sufficient two-phase separation. A
gross separation of organics and water is effectively and eco-
nomically achieved. The separator reduces the load on the
downstream carbon and results in significant savings.

When processing three-phase systems, such as at Tinker Air
Force Base, a floating layer of hydrocarbons forms on top of an
aqueous phase containing dissolved organics. A third layer of
heavier TCE forms beneath the aqueous layer. A three-phase
separator would be required for efficient separation. Economic
operation of downstream pollution control equipment may be ac-
complished if both layers of contaminants can be separated from
the middle layer of water.
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The contaminants in the upper and lower layers can then be
separately recovered or treated, as appropriate. As a result,
decontamination of the middle aqueous layer can be more effect-
ively accomplished.

,8
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11. CONCLUSICNS

By comparing the results of the demonstration at Tinker Air
Force Base with the original test objectives, as stated in Sub-
section 2.3, the following conclusions are reached.

The primary objective of the demonstration was to evaluate
the effectiveness of the LT3 Process for removing JP-4 and
"chlorinated solvents from contaminated soils. The demonstra-
tion showed conclusively that the LT3 Technology was effec-
tive in reducing the concentrations of not only JP-4 but also
all the compounds originally specified in the Test Plan. The
primary finding of this demonstration program was that all goal
cleanup levels could be met by heating the processed soil above
2159F. This is a considerably lower critical temperature than
anticipated, based upon the boiling points of the contaminants
present in the soil. As a result, all goal cleanup levels were
met while processing at rates approximately 25 percent in ex-
cess of the design capacity.

One of the original objectives was to evaluate the effect
of varying the operational parameters (the oil temper' ture and
the residence time) on meeting the goal cleanup levels. This
was only partially accomplished because the performance of the
process so exceeded expectations that physical limitations of
the equipment became the limiting factor. The demonstration
showed that a 600°F oil temperatulre was not necessary to meet
goal cleanup levels, nor was an extended residence time of 1
hour required. An oil temperature of 4000F met cleanup objec-
tives with a residence time of 35 minutes. This corresponds to
a system feed rate of greater than 20,000 lbs/hr and a proc-
essed soil temperature of approximately 2150F. The demonstra-
tion was abortd when PCBs were discovered in the feed and
processed soils and before a lower operating temperature and
shorter residence time could be demonstrated.

Although an evaluation of the effectiveness of stripping
agents in the removal of the compounds of concern was an origi-
nal objective, the system performed so well that the need for
solvents or stripping agents never materialized. The demon-
stration was discontinued, and an evaluation of stripping
agents was not performed. There may be an economic advantage
to using stripping agents to remove compounds at lower tempera-
tures and shorter residence periods; however, this was not in-
vestigated.

At the optimum operating range, the LT3 System achieved a
processing rate 25 percent greater than the expected processing
rate. A lower temperature and shorter residence time for meet-
ing the goal cleanup level was not established because physical
limitations and early cancellation of the demonstration prevent-
ed a complete evaluation.
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Although definitive stack testing was not conducted to ver-
ify system performance, all Federal, State, and local emissions
standards, as specified in the RCRA RD&D permit, were met as
measured by the continuous emissions monitoring system.

The unit cost for processing and decontaminating soils with
similar contaminants is $86 per ton of soil at an average proc-
essing rate of 8 tons per hour. This rate of 8 tons per hour
may be maintained on a sustained basis 7 days per week, 24
hours per day. Total estimated costs, including mobilization
and demobilization, to process 5,000 tons would be $116.00 per
ton.

The LT 3 Process has been proven to be an effective tech-
nology for treating soils contaminated with chlorinated sol-
vents and JP-4. All goal cleanup levels were met at lower op-
erating temperatures (4001F oil and 215 0F processed soil) and
at higher production rates (20,000 lbs/hr) than previously ex-
pected. This finding in turn means that sites with similar
conditions can now be remediated at lower costs.
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1.0 General Decontamination pational

The purpose of the decontamination activities is to remove

residual contaminants that may exist on the equipment so that

the equipment can be removed from the site. The

decontamination work will proceed as follows:

1. Install a 50' X 20' concrete decontamination pad.
2. Power wash exterior and interior surfaces of equipment

that have potentially been exposed to PCBs on the

decontamination pad.

3. Perform wipe test sampling at select locations to confirm

the effectiveness of the decontamination activities.

4. Evaluate the wipe test results and repeat steps 2 and 3
as required.

1.1 Decontamination Pad
The decontamination (decon) pad will consist of a 50' x 20'

concrete pad with 6" high curb with sump (See Figure 1). The

pad will slope toward the sump to collect all wash water.
Underlying the concrete pad will be a layer of sand 6" thick,

a layer of 40 mil high density polyethylene (HDPE), and
another layer of sand 12" thick. The HDPE liner will catch

any splash or overflow that may occur. Following equipment
decontamination, the-decon pad will be cleaned for subsequent

reuse or disposal.

1.2 Decontamination

Material or equipment tc be decontaminated wilt. be transported
to the decontamination pad where each i-sm will be washed

using a soapy, hot water pressure washer to rer-ove all foreign

substances, soils, and films. Equipment vill be allowed to
air dry to the extent practical.
Small equipment will be transferred to decontamination zone

A-1



(decontamination pad) via overhead crane for the

decontamination process.

Trailers (Processor, Heater and Support trailers) will be

towed to decontamination pad for final decontamination.

Workers using pressure washers to decontaminate equipment will

wear outer protective clothing consisting of PVC or neoprene

boots, gloves, and rainsuits, and the appropriate level of

respiratory protection. Worker decontamination procedures

will be as specified in the site safety plan.

1.3 Deontamination Criteria

The proposed decontamination criteria is 10 micrograms (ug)

per 100 cm2.(I) The wipe test procedure is described in Section

5.3 of this plan. If the wipe test results exceed 10 ug/100

cm2, the item will be decontaminated further and wipe tested

again.

1.4 Wash Water Holding Tanks

Three (3) 1,000 gallon tanks will be used to process and store
wash water. The tanks will be either plastic or fiberglass

to permit ease of decontamination once all process equipment

and site trailers are decontaminated and certified.

Tank #1 will receive all wash water from the Decon pad, Decon

tzailer, or other wash down activity.

The wash water will be processed through the on-site carbon

filter system to Tank #2. When Tank #2 has reached capacity,

the processed water will then be diverted to Tank #3. Tank

#2 will then be tested for the presence of PCBs. Once

certified that PCB concentrations are less than 50 ppb, Tank

(1) The Decontaminatioii objective of 10 Mg/100 cm2 is based on 40
CFR 761.125.C.4 - "Requirements for Decontaminating Spills in Non-
Restricted Access Areas".
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#2 will be used for ',ash water at the Decon pad and/or for
dust control in the contaminated zone. When Tank #3 has

reached capacity with processed water, it will be tested for
PCBs. Once certified, Tank #3 will be used for wash water at

the Decon pad and/or dust control. Tanks #2 and #3 will
alternately be used as holding tanks, then as wash water
supply. This will reduce the need for make-up water.
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2.0 D , A-1 11-?7072 R.-, L

All equipment identified as needing decontamination will be

decontaminated using one or more of the following procedures.

2.1 Bushina/SWeeninScranifli
This method involves the physical removal of dust particles

from the equipment surfaces. Sweeping and brushing will be
used to clear coarse debris. Scraping will be used as needed
to remove buildup of scale and other materials from the
various surfaces. Appropriate Health and Safety procedures
outlined in the Health and Safety Plan will be followed.

Packed/caked dirt or grit which has accumulated on the soil
excavating, screening, and handling equipment will be
physically removed using dry, stiff brushes, shovels, or
scrappers prior to decontamination.

2.2 Power WashinQ
Power washing is an effective way of cleaning the equipment
surfaces. Power washing will be accomplished with high-
pressure water. A cleaning detergent will also be used (if
required). All rinsate waters generated from power washing
will be transferred to the wash water storage tank (Tank #1).

Prior to using any of the tanks, a visual inspection of the
tank and its foundation will be conducted to assess its

integrity. All outlet/inlet pipes to the tank will be sealed-
off with the exception of one fill pipe for the rinsate water
and one drain pipe fitted with a valve. The rinsate tank will

be properly marked and posted with signs.

2 .3 Sta lenn

Steam cleaning may be used on specific surfaces if the wipe
test results indicate that power washing does not sufficiently
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remove the PCB's.

2.4 Decontam' tion Rsidgals Dis S.oS,

The debris generated from decontamination will be collected,

drummed, manifested and transported to a licensed PCB

incinerator. The rinsate water generated from decontamination
will be collected and treated with the on-site carbon

adsorption system to meet the clean-up objective of less than

50 ppb of PCB's.
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3.*0 EQUIkIOT V7~~!~

3.1 Gner•l1

Some equipment will require preparation before actual
decontamination can take place. All material handling
equipment will be run to exhaust remaining soil from the unit.
The processor will be run "cold" to remove any soil in the

unit. All soil from the unit will be collected and placed in

the processed soil pile and covered.

3.2 Propane Tank

The propane tank will be hand wiped with solvent dampened rags
and wipe tested. No water, solvent, or decontamination debris
will be allowed on the surrounding ground. When certified,

the remaining fuel will be pumped out and the tank returned
to owner. This area will then become the Decon pad location.

3.3 Thermal Processor
The thermal processor drives will be removed and placed on
plastic to await decontamination. All explosion vents and
access doors will be removed to allow access for
decontamination of the interior of the unit. All duct work
will be removed, stripped of insulation and stored on plastic
to await decontamination. The insulation removed will be
drummed, manifested and transported to a licensed PCB
incinerator.

The Motor Control Center (MCC) and control panels will be
removed, decontaminated by hand washing and placed in the
control trailer.

3.4 CnQfl_ nrs~and Ash Conditioner
All conveyors, ash conditioner, and material handling
equipment will be disassembled and placed on plastic to await
decontamination. When certified, all equipment will be
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reassembled and shipped off-site.

3.5 Bacr House

The nomex bags will be removed, drummed, manifested and
transported to a licensed PCB incinerator. The bag support

structure and air pulse piping will be disassembled and placed

on plastic to await decontamination.

3.6 Oil/Water Separator
Any liquid or sludge that may remain in the oil water

separator will be drummed, manifested and transported to a
licensed PCB incinerator. The separator will be
decontaminated along with the heater trailer when it is moved
to the Decon pad.

3.7 Afterburner
The tee, upper portion of the afterburner, and associated duct
work will be disassembled and stored on plastic to await

decontamination.

A-7



4.0 MWOR EOU!Pt m DC, OTMIZI 71

4.1 Caustic Scrub•bP

The scrubber packing will be removed, drummed, manifested, and

transported to a licensed PCB incinerator. The mist

eliminator will be disassembled and decontaminated. The

scrubber will be moved to the Decon pad, washed and moved to

the holding area and stored on plastic awaiting confirmation.

4.2 Miscellaneous Euipnent

All of the smaller equipment will be moved to the Decon pad,

as space allows, decontaminated and stored on plastic in the

holding area awaiting confirmation.

4.3 Heater Trailer

The heater trailer will be moved to the Decon pad for

decontamination. The opening in the top lower half of the

afterburner will be sealed to prevent any wash water from

entering the interior of the afterburner. The core of the

condenser will be removed and stored on plastic. The core

will be cut into pieces, drummed, manifested and transported

to a licensed PCB incinerator. The heater trailer will remain

on the Decon pad until the results from the wipe tests are

known.

4.4 Processor Trailer

The processor trailer will be moved to the Decon rad for
decontamination. The interior of the processor will first be

washed using only water at 40 to 50 psi to remove any soil

that may remain in the unit. When all the soil has been

washed from the unit, the interior and exterior will be

decontaminated. When the results of the wipe tests certify

the unit the processor will be sealed. The processor trailer

will remain on the pad until the results from the wipe tests
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are known.

4.5 Storace Shed

The storage shed is skid mounted and will be moved to the

Decon pad for decontamination. It will then be moved to the

holding araa and stored on plastic.

4.6 Ba.h2I
Baghouse filter bags will be drummed, manifested and

"transported to a hazardous waste landfill for disposal. The

interior of the baghouse will be disassembled pressure washed
and wipe tested. Upon certification the bachouse will be

reassembled. The exterior baghouse will remain on the

processor trailer during decontamination.

4.7 Miterial Feed and Di.charne Eau•ipn

The feed and discharge augers and conveyor belts will be
disassembled, decontaminated and certified. Upon
certification all equipment will be re-assembled and shipped

off-site.

4.8 Duct Wo~r

Insulation from all duct work will be removed, drummed,
manifested and transported to a hazardous waste landfill. The

ductwork will then be decontaminated and certified. Upon
certification the ductwork will be insulated and replaced on

the certified unit.

* 4.9 afterburner
The K-O wool insulation on the interior of the afterburner

will be removed, drummed, manifested and transported to a

licensed PCB incinerator. The interior surface will then be

wipe tested to determine if gritblasting will be required.

If the interior of the afterburner can be certified without
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gritblasting, the afterburner will be insulated in accordance

with the manufacturer's recommendations.

4.10 Hot Oil Heter

Only the exterior of the oil heater will be decontaminated.

No decontamination of interior is anticipated since it was not

exposed to the PCB's.

4.11 Excav tion L
All excavation equipment (front-end loaders, backhoe, etc)
used on-site will be decontaminated and certified. After

decontamination the equipment will be returned to the

respective owners of the equipment.

4.12 Liauid Phase Carbon Adsorption Unit
After all decontamination wash water has been processed, the

liquid phaso carbon adsorption unit will be disconnected.
The carbon will be shipped via an appropriate transporter to

a licensed PCB incinerator. Precise transport arrangements

will be finalized during the last few days of the project.

4.13 Personal Protective Materiala
Disposable personal protective equipment (tyveks, gloves,

rainwear) will be collected, and drummed, manifested, and

transported to a licensed PCB incinerator.

4.14 Decgn Pad

The decon pad will be power washed, certified clean and left
on-site pending subsequent site closure activities.

4.15 F

The fence will be left as is on-site.

A-iO



5.0 MCMI M 110
5.1 Wine Test SninIIIMx

Wipe testing will be conducted after decontamination to insure
that decontamination procedures have been effective.

5.2 Samplina Method
The following equipment will be used to collect wipe samples:
• A metric ruler to measure the area to be wiped.
0 Disposab'c aurgical gloves to be changed prior to

handling clean gauze, sample bottle, or solvent.
0 Sterile, wrapped gauze pad (3" x 3").
* Clean stainless steel forceps.
• Appropriate grade solvent (hexane or other solvent

material suggested by analyzing laboratory).
• Sample bottles or jars, preferably 240 milliliter (ml),

with Teflon liner caps.

• Appropriate chain of custody and sample location
materials.

The wipe test sample collection procedure will incorporate the
following steps:
(1) A representative area will be located and a lo0centimeter

square (cm2) area will be marked.
(2) A gauze pad (3" x 3") will be soaked in 15 to 20 ml of

solvent. The gauze will be used to wipe he selected 10
cm x 10 cm area.

(3) The entire area will be wiped firmly once horizontally
and once vertically.

(4) After the wiping is complete, the gauze pad is placed
into a previously sterilized sample bottle.

(5) One field blank sample will be collected for each of the
analytical methods. The field blank sample will be
prepared by soaking the gauze in a measured amount of
solvent and placing it directly into the pre-sterilized
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sample bottle.

5.3 Docucntation

Detailed records of surface condition, sample locations, and
chain custody will be kept, as discussed below.

After preserving sample in a pre-sterilized glass bottle and
preparing chain of custody materials, the sample bottle will
be turned over to the on site lab.

Maintaining proper records is a significant aspect of the
sample collection program. The entire sampling process is
designed and conducted in a manner that provides samples
suitable for the intended analyses and are properly documented
to assure comparability at a later date. At the time samples
are obtained, the following information will be recorded by
the sampling team:
1. Sample site location

2. Depth or position of sample
3. Date and time of sampling
4. Sample identification number
5. Identification of sampler
6. Analyses required

In additiot, to preserving pertinent information regarding the
sampling, the sample team will initiate chain-of-custody
procedures, describe the sample site in adequate detail to
allow analytical results to be properly interpreted, and
collect necessary duplicate samples to allow evaluation of
precision and representativeness. The sample will utilize
pre-printed labels and standardized record forms to expedite
this documentation effort in the field and to ensure
uniformity of records. The sampling protocols and record
keeping requihements for the techniques are given in the QAPP
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for each sampling technique. Additional requirements may also

be established Cn a site-specific basis based upon information

obtained during sampling episodes. All sampling equipment

will either be decontaminated or drummed for shipment to a

licensed PCB incinerator.

5.4 Wipe Test Saneafllyran
The wipe samples collected will be analyzed for PCB's using

U.S. EPA Method 8080. The results of the wipe test samples

will be transmitted to the site within 72 hours.
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Revised I September 1939

Contract DAAA 15-88-D-0010
USATHT14A TASK ORDER NO. 4

EXIT PLU

1.0 PURPOSE:

The purpose of the exit plan is to provide an immediate
response action to minimize the potential for off-site
contamination.

2.00 DMGROU1_L

A demonst.ration for removal of volatile organic compounds
(VOCs) from contaminated soil employing WESTON's iow
temperature thermal treatment (L9) was being performed at
Landfill #3, Tinker Air Force Base, Oklahoma City, Oklahoma.
During this demonstration it was determined that the soil is
also contaminated with Polychlorinated Biphenyls (PCBS). The
permits issued do not address PCBs and all work at the site
was immediately stopped when the possibility of PCB
contamination was reported by the on-site chemist. It has
subsequently been confirmed that TSCA regulated PCB waste is
present st the site.

Landfill #3 excavated area consisted of a clay cap, followed
by loose asphalt, then by the contaminated soil. Approximately
3000 cubic yards of material was excavated. Figure B-I
illustzates the number of stock piles, distinct excavation
areas and relative location of each. For ease of discussion
each has been designated a number as follows:

#1 Main Excavation AreA:
This excavation hole is approximately one hundred and
twenty feet by saventy five feet by ten feet deep (120'L

.. X 75'W X 10' D) or approximately 3,500 cubic yards in
volume. In this hole there is a small stock pile of
excavated contaminated soil (See #2). This area also
contains a sludge that was sampled and analyzed for PCBs.

t2 Stock Pile in Excavation Atrg.
This material (approximately 50 cubic yards) was
excavated from the main excavation area, below the
asphalt layer. It was stock piled in the excavation area
pending processing. It was intended for future
treatment.
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#7 Fence
East processedciy stockpile

91 ppm*

#6 Asphalt
West overburden

processed
stockpile
40 ppm*

#5#8#5 Asphalt overburden
North feed and evaporaton ponds
stockpile

Exclusion 28 ppm°
line for
safety
zone\

#4 #1
Middle feed Main

I stockpile - excavation
Stack !nveyo 24 ppm area

Pit sludge samples

5,900 ppm,
#3

I ~ rSouth feed #I(Sreder)t •stockpile Stockpile)

78pprr*70pm

Cold I Hot
zone zone

,a..
e ii'n Not to scale

trailer PCB results for discrete grab samples

N D- Not detected Clean i ND

208-10631

Figure B-1. Tinker Air Force Base Landfili 3 LT 3 ,. System site after excavation.
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Exit Plan Page 2 of 4

#3
This material (approximately 200 cubic yards) was
excavated from the main excavation area below the asphalt
layer. It is stock piled on 40 mil HDPE. It was also to
be treated. It is covered with visqueen.

#4 Middle Feed:
This material (approximately 30 cubic yards) was
excavated from the main excavation area, below the
asphalt area. It is stock piled on 40 mil HDPE. It was
also to be treated. It is covered with visqueen.

#5 North Feed:
This material (approximately 300 cubic yards) was
excavated from the main excavation area also from below
the asphalt layer. It is stock piled on 40 mil HDPE. It
was also to be treated. It is covered with Aisqueen.

;6 West Processed:
Approximately 50 cubic yards of soil which has been
processed through the LTl and deposited. There is no
liner underneath and it is covered with visqueen.

#7 East Processde.
Same as #6. Approximately 20 yards.

#8 Asphalt Overburden & Evamoration Ponds:
This loose asphalt is from the excavation area under the
clay cap. The volume of this material is approximately
1,200 cubic yards. Some of the material was formed to
construct two evaporation ponds. One pond bottom is
HDPE, the other is visqueen. These ponds where used to
hold the rain water pumped out of the excavation hole.

Asphalt Overburden:
This loose asphalt material was the lower twelve (12")
inches of asphalt cover. It was considered to be in
contact with the contaminated soil, and it was assumed
to be contaminated. Approximately 350 cubic yards of
this material was placed on 40 mil HDPE and covered with
"visqueen.

#10 Clean soil;
This material was the clay cap over the asphalt cap.
Approximitely 800 cubic yards of material was excavated
and assumed, (later confirmed) to be clean. It is not
on a liner nor is it covered.
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Exit Plan Page 3 of 4

3.0 PR0CEDURE.

1. For compaction, the backfill will be placed in six inch
depth increments. WESTON will document on a scaled site
map with known reference points the location and depth
of the placement of each of the piles .2 - #9 above
within the backfilled Area #1. Plastic material used for
liners and covers will be used to cover Area #1 at the
end of each work day during the backfilling operation.
If rain water accumulates overnight on the plastic, it
will be pumped out and treated by the on-site carbon
absorption system to meet the clean-up objective of 50
ppb. The plastic will be removed at the beginning of
the work day. This will continue until the clay
overburden is backfilled. At that time the plastic cover
will be drummed in 85 gallon overpacks for disposal in
an off-site permitted PCB incinerator.

2. Soil that has not been processed through the LT 3 will be
backfilled first. These areas, #2, #3, #4 and #5 will
be backfilled in number sequence.

3. Processed soil, areas #6 and #7, will be backfilled next.

4. Water in area #8 will be pumped out and treated in the
on-site carbon absorption system.

5. Asphalt overburden in Area #8 will then be backfilled.

6. Asphalt overburden in Area #9 will then be backfilled.

7. A two inch (2") undercut will then be scraped from the
processing equipment placement area and stock pile areas
403 through #9.

8. The site, with the exception of Area #1, #2, and #10,
will then be divided into grids for confirmation of
surface soil quality. Procedures described in "Field
Manual for Grid Sampling of PCB Spill Sites to verify
Clean Ups", EPA document #560/5-86-017, will be employed
for sampling and analysis. Grid samples analyzed under
25 ppm PCBs will confirm a clean grid. A composite
sample from Area #10 will be collected and analyzed to
ensure it is suitable for capping.

9. If a grid is not confirmed clean, another two to six
inches will be scraped off the top layer and sampling
repeated. Subsequent failure will require review of the
procedure and subsequent revision to the plan.

10. Once the grids are confirmed to be clean, the clay cap
material from Area #10 will be used to cover Area #1.
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Exit Plan Page 4 of 4

11. Construction equipment will then be decontaminated on the
decontamination pad. Carbon from the carbon Absorption
system will be prepared and shipped to an off site
permitted incinerator. The carbon absorption system will
be confirmed to be clean and shipped to another WESTON
site.

4.0 SITE ApPEarANCE UPOLN XIT.

Upon WESTON's exit from the site, the site fencing and decon
pad will remain. The site will be essentially level with the
exception of Area #1. This area will be approximately five
feet higher.
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C. THEORETICAL RESIDENCE TIME CALCULATION

The residence time in the thermal processors can be theoreti-
cally calculated based on system geometries and ass'.mptions
about the flow of the soil.

The theoretical residence time, in minu-s, cr.. be calculated
with either of the following formulas:

residence time - (trough volume x 60 x bulk weight)/(feed rate)
S

or

residence time = (60 x trough volume)/(.75 x speed x TCC)

where: trough volume is expressed in cubic feet (ft 3 )

bulk weight is expressed in lbs per cubic foot
(lb/ft 3 )

feed rate is expressed in lbs per hour (lb/hr)

speed is expressed in revolutions per minute (rpm)

theoretical conveyance capacity (TCC) is expressed in
cubic feet per hour-rpm (ft 3 /hr-rpm).

The trough volume for the combined processors in the LT 3 Sys-
tem is 212.4 ft 3 . The theoretical conveyance capacity is 183
ft 3 /hr-rpm. Therefore, for a speed of 1 rpm, the residence
time is:

(60 x 212.4)/(0.75 x 1 x 183) = 92.85 minutes

The 0.75 factor used in the denominator is an empirically de-
termined factor based on the flow characteristics of the ma-
terial. Historically a "rule of thumb" value of 0.75 has been
used if soil flow characteristics are not known.

A corrected value for the TCC may be empirically determined by
weighing the material fed to the processor and using the bulk
weight of the soil in the first equation above to determine the
residence time. Then all adjustments can be made in the TCC so
that both methods agree.

During the testing, the bulk weight of soil varied significant-
ly with moisture content, grain size distribution, and degree
of compaction. It was not feasible to determine a representa-
tive value for use during the program since the material
changed daily. Therefore, it was determined that an estimated
residence time would be reported based on theoretical calcula-
tions assuming a conveyance factor of 0.75.
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Several attempts were made to verify this factor and the calcu-
lated residence time by timing the flow of material through
the system. Since the mixing and agitation created by the in-
termeshing screws is significant, the estimate of marker mater-
ials such as lime and sand could not be accurately -measured
and, therefore, could not be used to verify the calculated res-
idence time in the processors.

After several attempts, this method of verifying the residence
times was abandonod in favor of a more direct method to moni-
tor, control, and vary the residence time of material in the
processors. Residence time is directly related to the rota-
tional speed of the screws and, therefore, the time it took for
the screws to make one revolution was monitored.

The test plan as originally planned included the use of resi--
dence time as a control variable. This was abandoned in favor
of the more easily measured and monitored rotational speed of
the processor screws. Residence times are reported for the
tests, but they have not been verified and a more accurate
standard is to compare speeds.
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APPENDIX D

ANALYTICAL METHODS FOR ON-SITE ANALYSES

* EPA METHOD 5030
* EPA METHOD 8010
* EPA METHOD 8020
* SEMIVOLATILE PRIORITY POLLUTANT

ORGANICS-WATER
SEMIVOLATILE PRIORITY POLLUTANT
ORGANICS-SOIL AND LEACHATES
TOXICITY CHARACTERISTIC LEACHING
PROCEDURE (TCLP)
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METHOD 5030

PURGE-AND-TPAP

1.0 SCOPE AND APPLICATION

1.1 This method describes sample preparation and extraction for the
analysis of volatile organics by a purge-and-trap procedure. The gas
chromatographic determinative steps are found in Methods 8010, 8015, 8020, and
8030. Although applicable to Method 8240, the purge-and-trap procedure is
already incorporated into Method 8240.

* 1.2 Method 5030 can be used for most volatile organic compounds that

have boiling points below 200"C (vapor pressure is approximately equal to
mm Hg @ 250C) and are insoluble or slightly soluble In water. Volatile water-
soluble corpounds can be included in this analytical technique; however,
quantitation limits (by GC or GC/MS) are approximately ten times higher
because of poor purging efficiency. The method is also limited to compounds
that elute as sharp peaks from a GC column packed with graphitized carbon
lightly coated with a carbowax. Such compounds include low-molecular-weight
halogenated hydrocarbons, aromatics, ketones, nitriles, acetates, acrylates,
ethers, and sulfides.

1.3 Water samples can be analyzed directly for volatile organic
compounds by purge-and-trap extraction and gas chromatography. Higher
concentrations of these analytes In water can be determined by direct
injection of the sample into the chromatographic system.

1.4 This method also dt.,cribes the preparation of water-miscible
liquids, solids, wastes, and soil/sedim.ents for analysis by the purge-and-trap
procedure.

2.0 SUMMARY OF METHOD

2.1 The Dure-and-trap~. rocess: An inert gas is bubbled through the
solution at ambient temperature, and the volatile components are efficiently
transferred from the aqueous phase to the vapor phase. The vapor is swept
through a sorbent column where the volatile components are adsorbed. After
purging is coWpleted, the sorbent coluin is heated and backflushed with inert
gas to desorb the components onto a gas chromatographic column.

2.2 If the above sample introduction techniques are not applicable, a
portion of the sample Is dispersed In methanol to dissolve the volatile
organic constituents. A portion of the methanolic solution is corbined with
water. It is then analyzed by purge-
and-trap GC following the normal water method.
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3.0 INTERFERENCES

3.1 Impurities in the purge gas and from organic com.pounds out-gassing
from the plutbing ahead of the trap account for the majority of contamination
problems. The analytical system must be demonstrated to be free from contami-
nation under the conditions of the analysis by running laboratory reagent
blanks. The use of non-TFE plastic coating, non-TFE thread sealants, or flow
controllers with rubber cocmpononts in the purging device should-be avoided.

3.2 Samples can be contaminated by diffusion of volatile organics
(particularly methylene chloride and fluorocarbons) through the septum seal of
the sample vial during shipment and storage. A field reagent blank prepared
from reagent water and carried through sampling and handling protocols serves
as a check on such contamination.

3.3 Contamination by carryover can occur whenever high-level and low-
level samples are analyzed sequentially. Whenever an unusually concentrated
sample is analyzed, it should be followed by an analysis of reagent water to
check for cross-contamination. The trap and other parts of the system are
subject to contamination; therefore, frequent bake-out and purging of the
entire system may be required.

3.4 The laboratory where volatile analysis is performed should be
completely free of solvents.

4.0 APPARATUS AND MATERIALS

4.1 Microsrinqes: 10-uL, 25-uL, 100-uL, 250-uL, 500-uL, and 1,000 uL:
These syringes %houid be equipped with a 20-gauge (0.006-in I.D.) needle
having a length sufficient to extend from the sample inlet to within 1 cm of
the glass frit In the purging device. The needle length will depend upon the
dimensions of the purging device erployed.

4.2 Syrinle valve: Two-way, with Luer ends (three each), if applicable

to the purging device.

4.3 Syringe: 5-mL, gas-tight with shutoff valve.

4.4 Balance: Analytical, capable of accurately weighing 0.0001 g, and a
top-loading balance capable of weighing 0.1 g.

4.5 Glass scintillation vials: 20-cL, with screw-caps and Teflon liners
or glass culture tubes with a screw-cap and Teflon liner.

4.6 Volumetric flasks: 10-mL and 100-mL, class A with ground-glass

stoppers.

4.7 Vials: 2-mL, for GC autosampler.

4.8 Spatula: Stainless steel.

5030 - 2
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4.9 Disposable pipets: Pasteur.

4.10 Pure-and-trap device: The puge-and-trap device consists of three
separate pi o pýE55: t~a saz le purzer, the trap, and the desorber.
Several complete devices are cc,: iercIally available.

4.10.1 The recommended pur ing chaxber is designed to accept 5-mL
samples with a water column at least 3 cm deep. The gaseous headspace
between the water columin and the trap must have a total volume of less
than 15 mL. The purge gas mst pass through the water column as finely
divided bubbles with a diameter of less than 3-mm at the origin. The
purge gas must be introduced no more than 5 m from the base of the water
column. The sample purger, illustrated In Figure 1, meets these design
"criteria. Alternate saple purge devices may be used, provided
equivalent performance is demonstrated.

4.10.2 The trap must be at least 25 cm long and have an inside
diameter of at least 0.105 in. Starting from the inlet, the trap must
contain the following a~xunts of adsorbents: 1/3 of 2,6-diphenylene
ox;de polymer, 1/3 of silica gel, and 1/3 of coconut charcoal. It is
recommended that 1.0 cm of rethyl silicone-coated packing be inserted' at
the inlet to extend the life of the trap (see Figures 2 and 3). If it is
not necessary to analyze for dichlorodifluoromethane or other fluoro-
carbons of similar volatility, the charcoal can be eliminated and the
polymer increased to fill 2/3 of the trap. If only compounds boiling
above 35"C are to be analyzed, both the silica gel and charcoal can be
eliminated and the polymer increased to fill the entire trap. Before
initial use, the trap should be conditioned overnight at 180"C by
backflushing with an inert gas flow of at least 20 miL/mi,. Vent the trap
effluent to the hood, not to the analytical column. Prior to daily use,
the trap should be conditioned for 10 min at 1800C with backflushing.
The trap may be vented to the analytical column during daily
conditioning; however, the column must be run through the temperature
program prior to analysis of saLples.

4.10.3 The desorber should be capable of rapidly heating th'j trap
to 1806C for desorption. The polymer section of the trap should not be
heated higher than 130C, and the remaining sections should not exceed
2200C during bake-out mode. The desorber design illustrated in FIgures 2
and 3 meet these criteria.

4.10.4 The purge-and-trdp device may be assembled as a separate
"unit or may be coupled to a gas chromatograph, as shown In Figures 4 and
5.

4.10.5 Trap Packing Mlterials

4.10.5.1 2,6-Diphenylene oxide polywer: 60/80 mesh,
chromatographic grade (Tenax G' or equivalent).

4.1.0.5.2 Pethyl silicone packing: OV-1 (3%) on Chromosorb-W,
60/80 mesh or equivalent.
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OPTIONAL
FOAM TRAP Emit Inch 0. D.

14 mm 0. 0.

Ilnnet U Inch 0. D.

a,
a,
a.

rbtmpoe Inlet

2-*Wy Syrip Valve
*, a17 cm, 20 Gawp Syringe ftmdle

V. ch 0. 0. Exit 6 mm 0. D. Rubber Sltum

"10rm 0. 0.

Inlet 1/16 Inch 0 D.

V Inh I SUeSt Silt-

13x MOlecular
tov Purp
Gas Fitef

Purge Gas
Flow Control

10mm Gims Frit
Msdmm Pteosmy

Fiure 1. Purging chamber.
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Packing Procedure Constmction

:' Compression

Glass wool 5mm 71 Fitting Nut
7flhFool < and Ferrules

Activated Reiictzne 0
Charcoal 7.7 cm Wire w•ricoa• -,.Solid[

(Double Layer) The rmcouole!

Controller
Grade 15
Silica Gel 7.7 m Electronic

en'Temperature

Control and
77/Foot P'yromtet

Wire Wraotd
Terax 7.7 cm Solid Tubing 25 cm

(Single Laevr) 0.105 in. I.0.

4 8cm 0.125 In. O0.
3% OV--1 1c Stainless Steel

Glass Wool 5 mm
Trap Inlet

Figure 2. Trap pickinp ard Consnruction for Method 8010.
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Pecking Proowmjure Construction

Compression Fitting Nut

Glass Wool 5 mm a nd' Ferrules

14 Ft. 71/Foot Assitiance

IWire Wrapped Solid

SThermocouple!Controller Sonsor

Tenax 23cm m

Electronic
> Tempotmture

Control a•d

Pyromfeer

/ 
Tubing 25 cm

0.1OS In. I.D.
0.125 In. O.D.
Stainless Steel

3%0V-1 I cm

Gle" Wool 5mm

Trap Inlet

Figure 3. Trap packing and construction for Methods 0020 and 8030.
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4.10.5.3 Silica gel: 35/60 mesh, Davison, grade 15 or
equivalent.

4.10.5.4 Coconut charcoal: Prepare from Barnebey Cheney,
CA-580-26 lot IM-2649, by crushing through 26 mesh screen.

4.11 Heater or heated oil bath: Should be capable of maintaining the
purging chaimber to within 1C over a temperature range from ambient to 1000C.

5.0 REAGENTS

5.1 Reagent water: Reagent water is defined as water in which an
interferent is not observed at the method detection limit Of the compounds of
interest.

5.1.1 Reagent water may be generated by passing trap water through
a carbon filter bed containing about 500 g of activated carbon (Calgon
Corp., Filtrasorb-300 or equivalent).

5.1.2 A water purification system (Millipore Super-Q or equivalent)
may be used to generate reagent water.

5.1.3 Reagent water may also be prepared by boiling water for 15
min. Subsequently, while maintaining the water temperature at 909C,
bubble a contaminant-free inert gas through the water for 1 hr. While
still hot, transfer the water to a narrow-mouth screw-cap bottle and seal
with a Teflon-lined septum and cap.

5.2 Methanol: Pesticide quality or equivalent. Store away from other
solvents.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 Refer to the introductory material to this chapter, Organic
Analytes, Section 4.1.

7.0 PROCEDURE

7.1 Initial calibration: Prior to using this introduction technique for
"any GC method, the system must be calibrated. General calibration procedures
are discussed in Method 8000, Section 7.4, while the specific determinative
methods and Method 3500 give details on preparation of standards.

7.1.1 Assemble a purge-and-trap device that meets the specification
in Section 4.10. Condition the trap overnight at 180'C in the purge mode
with an inert gas flow of at least 20 mL/min. Prior to use, condition
the trap daily for 10 min vhile backflushing at 180*C with the column at
220"C.
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7.1.2 Connect the purge-and-trap device to a gas chromatograph.

7.1.3 Prepare the final solutions containing the required
concentrations of calibration standards, including surrogate standards,
directly In the purging device. Add 5.0 mL of reagent water to the
purging device. The reagent water is added to the purging device using a
5-mL glass syringe fitted with a 15-cm 20-gauge needle. The needle is
inserted through the sample inlet shown in Figure 1. The internal
diameter of the 14-gauge needle that forms the sample inlet will permit
insertion of the 20-gauge needle. Next, using a lO-uL or 25-uL micro-
syringe equipped with a long needle (Paragraph 4.1), take a volume of the
secondary dilution solution containing appropriate concentrations of the
calibration standards. Add the aliquot of calibration solution directly
to the reagent water in the purging device by Inserting the needle
through the sample inlet. When discharging the contents of the micro-
syringe, be sure that the cnd of the syringe needle is well beneath the
surface of the reagent water. Similarly, add 10 uL of the internal
standard solution. Close the 2-way syringe valve at the sample inlet.

7.1.4 Carry out the purge-and-trap analysis procedure using the
specific conditions given in Table 1.

7.1.5 Calculate response factors or calibration factors for each
analyte of interest using the procedure described in Method 8000, Section
7.4.

7.1.6 The average RF must be calculated for each compound. A
system performance check should be made before this calibration curve is
used. If the purge-and-trap procedure is used with Method 8010, the
following five compounds are checked for a minimum average response
factor: chloromethane; 1,1-dichloroethane; bromoform; 1,1,2,2-tetra-
chloroethane; and chlorobenzene. The minimum acceptable average RF for
these compounds should be 0.300 (0.250 for bromoform). These compounds
typically have RFs of 0.4-0.6 and are used to check compound instability
and check for degradation caused by contaminated lines or active sites In
the system. Examples of these occurrences are:

7.1.6.1 Chloromethane: This compound is the most likely
compound to be lost if the purge flow is too fast.

7.1.6.2 Bromoform: This compound is one of the compounds most
likely to be purged very poorly if the purge flow Is too slow. Cold
spots and/or active sites in the transfer lines may adversely affect
response.

7.1.6.3 Tetrachloroethane and I1 -dichloroethane: These
compounds are de-gra by contaminated transfer lines Fn purge-and-
trap systems and/or active sites in trapping materials.

7.2 On-oinr calibration: Refer to Method 8000, Sections 7.4.2.3 and
7.4.3.4 foreails on continuing calibration.
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TABLE 1. PURGE-AND-TRP OPERATING PAMMETES

Analysis Me.thod

8010 8015 8020 8030

Purge gas Nitrogen or Nitrogen or Nitrogen or Nitrogen or
Helium Hal !u m Helium Helium

Purge gas flow rate

(mL/min) 40 20 40 20

Purge time (min) 11.0 + 0.1 15.0 + 0.1 12.0 + 0.1 15.0 + 0.1

Purge temperature (*C) Airblent 85 + 2 Ambient 85 + 2

Desorb temperature (*C) 180 180 180 180

Backflush inert gas flow
(mL/min) 20-60 20-60 20-60 20-60

Desorb time (min) 4 1.5 4 1.5
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7.3 SaMle preoaration:

7.3.1 Water sa-ples:

7.3.1.1 Screening of the sample prior to purge-and-trap
analysis will provide guidance on whether sample dilution is
necessary and will prevent :ontanination of the purge-and-trap
system. Two screening techniques that can be utilized are: the use
of an automated headspace sampler (mcdifled Method 3810), interfaced
to a- gas chromatograph (GC), equipped with a photo ionizatiod
detector (PID), in series with an electrolytic conductivity detector
(ECD); and extraction of the sample with hexadecane (Method 3820)
and analysis of the extract on a GC with a ýID and/or an ECD.

7.3.1.2 All samples and standard solutions must be allowed to
warm to ambient temperature before analysis.

7.3.1.3 Assemble the purge-and-trap device. The operating
conditions for the GC are given In Section 7.0 of the specific
determinative method to be employed.

7.3.1.4 Daily GC calibration criteria must be met (Method
8000, Section 7.4) before analyzing samples.

7.3.1.5 Adjust the purge gas flow rate (nitrogen or helium) to
that shown In Table 1, on the purge-and-trap device. Optimize the
flow rate to provide the best response for chlorcmethane and
browoforu, if these compounds are analytes. Excessive flow rate
reduces chlormethana response, whereas insufficient flow reduces
bromoform response.

7.3.1.6 Remiove the plunger fron a 5-mL syringe and attach a
closed syringe valve. Cpen the sample or standard bottle, which has
been allowed to come to ambient teaverature, and carefully pour the
sample into the syringe barrel to just short of overflowing.
Replace the syringe plunger and compress the sample. Open the
syringe valve and vent any residual air while adjusting the sample
volume to 5.0 oL. This process of taking an aliquot destroys the
validity of the liquid sample for future analysis; therefore, if
there is only cne VOA vial, the analyst should fill a second syringe
at this time to protect against possible loss of sample integrity.
This second saple is maintained only until such time when the
analyst has determined that the first sample has been analyzed
properly. Filling one 20-mL syringe would allow the use of only ene
syringe. If a second analysis is needed from a syringe, it must be
analyzed within 24 hr. Care must be taken to prevent air from
leaking into the syringe.

7.3.1.7 The following procedure is appropriate for diluting
purgeable samples. All steps must be performed without delays until
the diluted sale is In a gas-tight syringe.
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7.3.1.7.1 Dilutions may be made In volumetric flasks (10-
mL to 100-mL). Select the volumetric flask that will allow for
the necessary dilution. Intermediate dilutions may be
necessary for extremely large dilutions.

7.3.1.7.2 Calculate the approximate volume of reagent
water to be added to the volumetric flask selected and add
slightly less than this quantity of reagent water to the flask.

7.3.1.7.3 Inject the proper aliquot of samples from the
syringe prepared in Paragraph 7.3.1.5 into the flask. Aliquots
of less than 1-nL are not reco7;ended. Dilute the sample to
the mark with reagent water. Cap the flask, invert, and shake
three times. Repeat the above procedure for additional
dilutions.

7.3.1.7.4 Fill a 5-mL syringe with the diluted sample as
in Paragraph 7.3.1.5.

7.3.1.8 Add 10.0 uL of surrogate spiking solution (found in
each determinative method, Section 5.0) and, if applicable, 10 uL of
internal standard spiking solution through the valve bore of the
syringe; then close the valve. The surrogate and internal standards
may be mixed and added as a single spiking solution. Matrix spiking
solutions, If indicated, should be added (10 uL) to the sample at
this time.

7.3.1.9 Attach the syringe-syringe valve assembly to the
syringe valve on the purging device. Open the syringe valves and
Inject the sample Into the purging chamber.

7.3.1.10 Close both valves and purge the sample for the time
and at the temperature specified in Table 1.

7.3.1.11 At the conclusion of the purge time, attach the trap
to the chromatograph, adjust the device to the desorb mode, and
begin the gas chromatographic temperature program and GC data
acquisition. Concurrently, introduce the trapped materials to the
gas chromatographic column by rapidly heating the trap to 1806C
while backflushing the trap with Inert gas between 20 and 60 mL/mmn
for the time specified in Table 1.

7.3.1.12 While the trap is being dosorbed into the gas
chromatograph, empty the purging charber. Wash the chamber with a
minimum of two 5-mL flushes of reagent water (or methanol followed
by reagent water) to avoid carryover of pollutant conpounds into
subsequent analyses.

7.3.1.13 After desorbing the sample, recondition the trap by
returning the purge-and-trap device to the purge rode. Wait 15 sec;
then close the syringe valve on the purging device to begin gas flow
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through the trap. The trap temperature should be maintained at
1809C for Methods 8010 and C020, and 210°C for Methods 8015 and
8030. Trap teeperatures up to 220C may be employed; however, the
higher temperature will shorten the useful life of the trap. After
approximately 7 min, turn off the trap heater and open the syringe
valve to stop the gas flow through the trap. When cool, the trap is
ready for the next sample.

7.3.1.14 If the initial aýalysis of a sample or a dilution of
the sample has a concentration of analytes that exceeds the initial
calibration range, the sample must be reanalyzed at a higher
dilution. When a sample is analyzed that has saturated response
from a compound, this analysis must be followed by a blank reagent
water analysis. If the blank analysis Is not free of interferences,
the system must be decontaminated. Sample analysis may not resume
until a blank can be analyzed that is free of interferences.

7.3.1.15 All dilutions should keep the response of the major
constituents (previously saturated peaks) in the upper half of the
linear range of the curve. Proceed to Method 8000 and the specific
determinative method for details on calculating analyte response.

7.3.2 Water-miscible liquids:

7.3.2.1 Water-miscible liquids are analyzed as water samples
after first diluting then at least 50-fold with reagent water.

7.3.2.2 Initial and serial dilutions can be prepared by
pipetting 2 mL of the sample to a 100-mL volumetric flask and
diluting to volume with reagent water. Transfer immediately to a
^5-mL gas-tight syringe.

7.3.2.3 Alternatively, prepare dilutions directly in a 5-mL
syringe filled with reagent water by adding at least 20 uL, but not
more than 100-uL of liquid sample. The sample is ready for addition
of surrogate and, if applicable, Internal and matrix spiking
standards.

7.3.3 Sedicent/soil and waste samples: It is highly recommended
that all samples of this type be screened prior to the purge-and-trap GC
analysis. These samples may contain percent quantities of purgeable
organics that will contaminate the purge-and-trap system, and require
extensive cleanup and instrument downtime. See Paragraph 7.3.1.1 for
recoirended screening techniques. Use the screening data to determine
whether to use the low-level method (0.005-1 mg/kg) or the high-level
method (>1 mg/kg).

7.3.3.1 Low-level method: This is designed for samples
containing individual purgeMble compounds of <1 mg/kg. It is
limited to sediment/soil samples and waste that is of a similar
consistency (granular and porous). The low-level method is based on
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purging a heated sediment/soil sample mixed with reagent water
containing the surrogate and, if applicable, internal and matrix
spiking standards. Analyze all reagent blanks and standards under
the same conditions as the samples.

7.3.3.1.1 Use a 5-g sample if the expected concentration
is (0.1 mg/kg or a 1-g sample for expected concentrations
between 0.1 and I mg/kg.

7.3.3.1.2 The GC system should be set up as in Section
7.0 of the specific determinative method. This should be done
prior to the preparation of the sample to avoid loss of
volatiles from standards and samples. A heated purge
calibration curve must be prepared and used for the
quantitation of all samples analyzed with the low-level method.
Follow the initial and daily calibration instructions, except
for the addition of a 40"C purge temperature for Methods 8010
and 8020.

7.3.3.1.3 Remove the plunger from a 5-mL Luerlock type
syringe equipped with a syringe valve and fill until
overflowing with reagent water. Replace the plunger and
compress the water to vent trapped air. Adjust the volume to
5.0 mL. Add 10 uL each of surrogate spiking solution and
internal standard solution to the syringe through the valve.
(Surrogate spiking solution and internal standard solution may
be mixed together.) Matrix spiking solutions, If indicated,
should be added (10 uL) to the sample at this time.

7.3.3.1.4 The sample (for volatile organics) consists of
the entire contents of the sample container. Do not discard
any supernatant liquids. Mix the contents of the sample
container with a narrow metal spatula. Weigh the aiount
determined in Paragraph 7.3.3.1.1 into a tared purge device.
Note and record the actual weight to the nearest 0.1 g.

7.3.3.1.5 In certain cases, sample results are desired
based on a dry-weight basis. When such data is desired, a
portion of sample for moisture determination should be weighed
out at the same time as the portion used for analytical
determination. Immediately after weighing the sanple for
extraction, weigh 5-10 g of the sample into a tared crucible.
Determine the percent moisture by drying overnight at 1050C.
Allow to cool in a desiccator before weighing:

p of samele -of dry le x 100 -%moisture
g of sa~ple
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7.3.3.1.6 Add the spiked reagent water to the purge
device, which contains the weighed amount of sample, and
connect the device to the purge-and-trap system.

NOTE: Prior to the attachment of the purge device, steps
7.3.3.1.4 and 7.3.3.1.6 must be performed rapidly and
without interruption to avoid loss of volatile organics.
These steps must be performed in a laboratory free of
solvent fumes.

7.3.3.1.7 Heat the sample to 400C + 10C (Methods 8010 and
8020) or to 850C + 2"C (Methods 8015 and 8030) and purge the
sample for the tile shown In Table 1.

7.3.3.1.8 Proceed with the analysis as outlined in
Paragraphs 7.3.1.11-7.3.1.15. Use 5 mL of the same reagent
water as In the reagent blank. If saturated peaks occurred or
would occur if a 1-g sample were analyzed, the high-level
method must be followed.

7.3.3.2 Hiqh-level method: The method is based on extracting
the sediment/soil with methanol. A waste sample is either extracted
or diluted, depending )n Its solubility in methanol. An aliquot of
the extract Is added to reagent water containing surrogate and, if
applicable, internal and matrix spiking standards. This is purged
at the temperatures indicated in Table 1. All samples with an
expected concentration of >1.0 mg/kg should be analyzed by this
method.

7.3.3.2.1 The sample (for volatile organics) consists of
the entire contents of the sample container. Do not ciscard
any supernatant liquids. Mix the contents of the sample
container with a narrow metal spatula. For sediment/soil and
waste that are insoluble in methanol, weigh 4 g (wet weight) of
sample into a tared 20-mL vial. Use a top-loading balance.
Note and record the actual weight to 0.1 gram and determine the
percent moisture of the sample using the procedure in Paragraph
7.3.3.1.5. For waste that is soluble in methanol, weigh I g
(wet weight) into a tared scintillation vial or culture tube or
a 10-mL volumetric flask. (If a vial or tube is used, it must
be calibrated prior to use. Pipet 10.0 ml of methanol into the
vial and mark the bottom of the meniscus. Discard this
solvent.)

7.3.3.2.2 Quickly add 9.0 mL of methanol; then add 1.0 mL
of the surrogate spiking solution to the vial. Cap and shake
for 2 min.

NOTE: Steps 7.3.3.2.1 and 7.3.3.2.2 must be performed
rapidly and without interruption to avoid loss of volatile
organics. These steps must be performed in a laboratory
free from solvent fumes..
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7.3.3.2.3 Pipet approximately 1 mL of the extract to a GC
vial for storage, using a disposable pipet. The remainder may
be disposed of. Transfer approximately 1 mL of reagent
methanol to a separate CC vial for use as the method blank for
each set of samples. These extracts may be stored at 4C in
the dark, prior to analysis.

7.3.3.2.4 The GC system should be set up as in Section
7.0 of the specific determinative method. This should be done
prior to the addition of the methanol extract to reagent water.

7.3.3.2.5 Table 2 can be used to determine the volume of
methanol extract to add to the 5 mL of reagent water for
analysis. If a screening procedure was followed, use the
estimated concentration to determine the appropriate volume.
Otherwise, estimate the concentration range of the sample from
the low-level analysis to determine the appropriate volume. If
the sample was submitted as a high-level sample, start with 100
uL. All dilutions must keep the response of the major
constituents (previously saturated peaks) in the upper half of
the linear range of the curve.

7.3.3.2.6 Remove the plunger from a 5.0-mL Luerlock type
syringe equipped with a syringe valve and fill until
overflowing with reagent water. Replace the plunger and
compress the water to vent trapped air. Adjust the volume to
4.9 mL. Pull the plunger back to 5.0 mL to allow volume for
the addition of the sample extract and of standards. Add
10 uL of internal standard solution. Also add the volume of
methanol extract determined in Paragraph 7.3.3.2.5 and a volume
of methanol solvent to total 100 uL (excluding methanol in
standards).

7.3.3.2.7 Attach the syringe-syringe valve assembly to the
syringe valve on the purging device. Open the syringe valve and
inject the water/methanol sample into the purging chamber.

7.3.3.2.8 Proceed with the analysis as outlined in the

specific determinative method. Analyze all reagent blanks on the
same instrument as that used for the samples. The standards and
blank; should also contain 100 uL of methanol to simulate the
sample conditions.

7.3.3.2.9 For a matrix spike in the high-level
sediment/soil samples, add 8.0 mL of methanol, 1.0 mL of
surrogate spike solutiun and 1.0 mL of matrix spike solution.
Add a 0O0-uL aliquot of this extract to 5 mL of water for purging
(as per Paragraph 7.3.3.2.6).
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TABLE 2. QUANTITY OF METP.W4L EXTRACT REQUIRED FOR ANALYSIS OF HIGH-LEVEL
SOILS/SEDIMENTS

Approximate VoILme of
Concentration Range Methanol Extracta

500-10,000 ug/kg 100 uL
1,000-20,000 ug/kg 50 uL
5,000-100,000 ug/kg 10 uL

25,000-500,000 ug/kg 100 uL of 1/50 dilution b

Calculate appropriate dilution factor for concentrations exceeding this
table.

aThe volume of methanol added to 5 mL of water being purged should be kept
constant. Therefore, add to the 5-mL syringe whatever volume of methanol is
necessary to maintain a volume of 100 uL added to the syringe.

bDilute an aliquot of the methanol extract and thin take 100 uL for
analysis.
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Ilk 7.4 Sample analysis:

7.4.1 The samples prepared by this methDd may be analyzed by
Methods 8010, 8015, 8020, 8030, and 8240. Refer to these methods for
appropriate analysis conditions.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures and
Method 3500 for sample preppration procedures.

8.2 Before processing any samples, the analyst should demonstrate
through the analysis of a reagent water method blank that all glassware and
reagents are interference free. Each tire a set of sar;les is extracted, or
there is a change in reagents, a method blank should be processed as a safe-
guard against chronic laboratory contamination. The blank samples should be
carried through all stages of the sample preparation and measurement.

8.3 Standard quality assurance practices should be used with this
method. Field replicates should be collected to validate the precision of the
sampling technique. Laboratory replicates should be analyzed to validate the
precision of the analysis. Fortified samples should be carried through all
stages of sample preparation and measurement; they should be analyzed to
validate the sensitivity and accuracy of the analysis. If the fortified
samples do not indicate sufficient sensitivity to d2tect <1 ug/g of the
analytes in the sample, then the sensitivity of the instrument should be
increased, or the sample should be subjected to additional cleanup.

9.0 METHOD PERFORMANCE

9.1 Refer to the determinative methods for performance data.

10.0 REFERENCES

1. U.S. EPA 40 CFR Part 136, "Guidelines Establishing Test Procedures for the
Analysis of Pollutants Under the Clean Water Act; Final Rule and Interim Final
Rule and Proposed Rule,' October 26, 1984.
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HETHOO C010

HALOGEVATED V0L•IJ 21

1.0 SCOPE &%D APPLICATICI1

1.1 m4ethod 9010 is used to daterm tho concentration of various
volatile halc~cnat!D ornic cc�ounes. Tcblo 1 indicates cca;u,3 that cay
be analyzed by this rathcd and lists th atf.,J datction limit for each
coaound in reagant water. Table 2 lists th2 practical quantitatien li1it for
other catricas.

2.0 SLr4ARY OF T1MOD

2.1 Method 8010 provides ga chrontoor~ph5ic conditions for tho
detection of haloganitod volattla organic cc:;7:'>,i. S:cqlas can b nalyzsd
using direct injsction or purga-and-tra ENO ). Grow watar l
must be analyzed using Mthod 5030. A t=;crature prpor= is used in the gas
chromatograph to seaarate the organic cz~ouds. Citectica Is achieved by a
halogen-spocific detector (HW).

2.2 The wthcd provides an optional gas ch =tatogrrzic colr-, tVlit vay
be helpful in resolving the an.lytes frea Interfar-ncas that may occur Ld for
analyte confi raation.

3.0 INTERFERENCES

3.1 Refer to Method 5030 and UZO.

3.2 Samples can be conta(inatad by diffusion of volatile organics
(particularly chlorofluorocarbns and clhylcna chlcrldo) throh the sc-clq
container soptui d.uring shipnt and stcZa. A field stzple blak• pr-par-d
from reagent water and carried through st,-lirg and subsequent storaia and
handling can serve as a check on such contzmination.

4.0 APPAfATUJS A.0 P1ATERL'ALS

4.1 Gas chromatograph

4.1.1 Gas Chromatograph - Analytical system co-plate with gas
chromatograpih suitable for on-coluun Injections or purge-and-trap sample
introduction and all required accessorios, including detector, analytical
columns, rmcorclar, g,•ss, znd syrlngos. A data systen for *asurirn poak
heights and/or piak areas is rccc- rnwcd.

4.1.2 Columns
v

4.1.2.1 Col•i 1 - 8 ft x 0.1 in i.d. stainless sten1 or glass
column packed with 12 SP-100 on Carbopach-g 60/20 cos or
equivalent.
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4.1.2.2 Column 2-6 ft x 0.1 in i.d.
column packed with ch t I o, Porasil-C 100/120
Mesh t,1'~-o-¶~ "Inat.

4.1.3 Detoctor - Electrolytic conductivity (HSD).

4.2 Sample introduction apparatus - Rafer to K3Ithod 5030 for tho
appropriate equipzant for s&zpla Introduction purvpozas.

4.3 Syringes - S-aL Luorlok glass hypoderaic amd a 5-rkt, gas-tight with
shutoff valve.

4.4 Volumtric flasks - 10-, 50-, ICO-, 500-, and 1,O00-cL uith a
ground-glass stopper.

4.5 Nicrosyrinr$s - 10-, 25-uL with a M.CC in I.d. needle (iza]1lton
702N or equivalent) and a JOG-uL.

5.0 REAGEF••S

5.1 Reagent grade chsaicals shall ba usal in all t=sts. U3I103 ottrt1so
indicated, it is intended that all rsaognts shall confor3 to the
specifications of the Corittea con Analytical rzv•ts of t". fmrican
Chemical Society, wohre such specifications ara available. Oor Oz may b
used, provided it Is first ascertained thit tha roSent is of sufficic'nly
high purity to perzlt its us* without laisaning the accuracy of tM
determination.

5.2 ASTM Type I1 Water (A5T;1 01193-77 (1Zl)). All rtorences to uetor
in the mthod refdr to AST.1 Type 11 unless othartiso specified.

5.3 Stock stardards - Stock solutions -
arue pivrc4,-rd A~C certifiod soluticns.

about 9.8 at. of nththnol in a 10-mL tartcd ground-glass-
stoppered volue_=5re-x.Ltz. Allow te flask to stand, unstoppa-dl, for
about 10 minutes or until ,r"•'hc--• ttod surfaces have dried. Vhigh
the flask to the nearest 0.1 mg.

5.3.2 " the asspyed rofenr-nco rtaria1,ss dc d toaa

5.3.2.1 Liquids - Usrin a IMO-uL syrinco, itJadlatoly e1 tt
or more drops of assayed raforonce azteritl to the flazft; titan
reaigh. The liquid ouast fall diractly Into the alcohol withuut
contacting the neck of the flask.
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5.3.2.2 Gases To prcparo standards for any Ccc=;Ound tioil below 30*C (Q.g. b tanchioroathapna, c Ior ~thae
dichlorodifluorv.-athana, trichlorofluorc~zethana, vinyl chioricia),

1 a 5-mL valved gas-tight syrinZ3 with the reforance standard to
the.0-mL rArk. Lewar th3 ncodle to 5 an above the mathanol

men isc . Slowly intrcduco tha rofaronco standard above the surftco
of the 1 ~u id.. The heavy Ca rapidly dissolva3 in the rathan2ol.
This m~ay a~e b3 zccozplis:zI by using a lecture battle aqiipcd
with a Hamiltbqa Lecture Cottle S-4ptu3 (18560,0). Attach Teflon
tubing to the sic', aria raliof valva and direct a gentle streaem of
gas into the au )tano r"eniscus.

5.3.3 Rewitigh, dilute to ~l~,stap~ar, and then mig by invortincj
the flask saveral Mi~nas. Cluhithea cencantration in alcrcgrans par
microliter (tug/uL) frca tho not Va 4 toigh. knhen ccrý'onnd Purity is
assayed to be S5 or greater, t~ho cMzi be used without corrcction
to calculate the concentration of -tho",&ock standard. Ca,"ýmrcially
prepared stock standards rcay be uz.i at ý conczfltratica If the,.y are
certified by the manufacturor or by ti findea;..o t orca.

5.3.4 Transfer the stock stzzn~ard. solution a bottle with a
Teflon linad sweve-cap. Stara, with ueizal headspace, t -1C tze -28'C
and protect frcau light.

5.3.5 Prepare fresh star~derd3 every 2 months for gaoz of for
reactive co-4ounds Such as 2-chlorcathylvinyl ether. All ottar t.ad
must be replaced after 6 iwnths, or sooner if coaparison with c~
standards indicates a prcblcea..S

5.4 Secondary dilution standar~s - Using stock standard solutions,
prepare in icathanol secondary dilutic5a stnards, as nvcdod, that cahtain tha
compounds of interest, eitter singly or mixed together. The s.c.condary
dilution standards should ba propar-Mi at concOntrations such thzt the aqvrouz
calibration standards prapared in Stop 5. "ill bracket the working rnnga of
the analytical system. Socondary dilution standards should to stored with
minimal headspace for volatilos and should bm checked frequently for signs of
degradation or evaporation, esp*Cially .JUSt prior to preparing calibration
standards fros thca.

5.5 Calibration starndards - Calibratic~n standards at a viniere of five
concentration levels are preparad in wator freii the secondary dilution of tho
stock standards. One of tho concantration lavels should be at a cancnntration
near, tbut above, the smethod.datactirn lisit. The remaining concentration

leves szuldcorespod t theexytod ;az3 of concentrations found in real
samples or should define tha vcrhinj rang3 of the CC. Each standard should
contain each analyte for dataction by this cetbod (e.g. soma or all of the
cozpounds listod in Table I m~ay be inl~1. n order to pr-apzra accurate
aqueous standard solutions, the follewing przcautions must be observad.
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5.5.1 no not Inject more than 20 uL of alcoholic standards Into
100 ml. of water.

5.5.2 Use a 2S-uL Hamilton 70211 microsyringo or e'uivalent
(variations in needle geeatry will adversely affect the ability to
deliver raproducible voluzas of mathanolic standards into water).

S.5.3 Rapidly inject the alcoholic standard into the filled
volusmtric flask. R~ovo the necdlo as fast as possible after injection.

5.5.4 Mix aqueous standards by inverting the flask throe timsonly.

5.5.5 Fill the simple syringa from the standard solution containcd
in the expande-d area of tha flask (do not use any solution contain-A in
the neck of the flask).

5.5.6 Rtever use pipets to dilute or transfer sa-los or aquaous
standards.

5.5.7 Aqueous standards are not stable and should be. dfscbrdad
after I hour, unless properly sealcd and stored. ' he aqu�us standards
can be stored up to 24 hours, If held in sealed vials with zero
headspace.

5.6 Internal standards (if internal standard calibration is usnd) - To
use this approach, the analyst must select one or c)Dr internal standards that
are si•ilar in analytical behavior to the cc:z;unds of interest. The analyst
must further dcenstrata that the masurc=nt of the internal stAndard Is not
affected by aot'ho4 or matrix intorfar-ncas. &:causa of tneos limitations, ro
internal standard can be suggested that Is applic:ble to all samlos; VWe-
compounds racE=,cndsd for use as surrogato spikts (Step 5.7) have boen used
successfully as an internal standards, because of their gonarally unique
retention tias.

5.6.1 Prepare calibration standards at a *iniwnm of five
concentration levels for each paramter of interest as described In Stop

5.6.2 Prepare a spiking solution containing each of the internal
standards using the prcceduras doscribsd in Steps S.3 and 5.4. It its
recoanded that the secondary dilution standard be prepared at a
concentration of 15 ug/uL of each Internal standat'd compound. The
addition of 10 uL of this standard to 5.0 cL of swple or calibration
standard muld be equivalent to 30 u2/L.

5.6.3 Analyze each calibration standard according to Socticn 7.0,
adding 10 uL of internal standard spiking solution directly to the
syringe.

8010 - 4
Revision 1
DeL%4,3r 107

D-26



5.7 Surrogate standards - The analyst should monitor both the
performance of the analytical systn and the effectiveness of the mcthcd in
dealing with each saple matrix by spiting eoch s=mle, standard, and reagont
water blank with surrcgato halecartns.

~ ~e- -i4.i-s~he4.Frcai stock standard
solutions prepared as in Stop 5.3, add a volum to give 750 ug of each
surrogate to 45 rL of reaacnt watar centainod in a 50-mL volumatric flask,
mix, and dilute to volua for a conccntration of 15 ng/uL. Add 10 uL of this
surrogate spiking solution dircctly into the S-cL syringe with every sample
and reference standard analyzod. If the internal standard calibration
procedure is used, the surrejate ccpouift vay be added directly to the
internal standard spiking solution (Step 5.6.2).

5.8 K4thanol, CH3CH. Pesticid quality or equivalent. Store away from
other solvents.

6.0 SAMPLE COLLECTICO, PRESERVATIC3, A..D KAUNDLIrG

6.1 See the introductory material to this :hapter, Orjanic Analyte-,
Section 4.1.

7.0 PCEDUIO

7.1 Volatile coawpounds are introduccd into the gas chroratogrzph either
by direct injection or purge-and-trap (Pethod 5030). Method 5030 may be used
directly on ground water sauples or low-level contaminated soils and
sediments.. For cedium-level soils or sediments, methanolic extraction, as
described in Method 5030, cay b% ntcossary prior to purge-and-trap analysis.

7.2 Gas chromatography conditions (Ric= ndod)

7.2.1 Column I - Set holiua gas flow at 40 mL/min flow rate. Set
column temperature at 450C for 3 minutes; then program an S*C/min
temperature rise to 220C and hold for 15 minutes.

7Z-luun-- ý3 tst holie- gas flow at 40 mL/min flow rate. Set
column temperature at So • then program a 6"C/min
temperaturv rise to 1700C and hold for 4 minutes.

7.3 Calibration - Refer to Nothod 8000 for proper calibration
techniques. Use Table 1 and especially Table 2 for guidance on selecting the
lowest point on the calibration curve.

1.3.1 Calibration must take place using the same sample
introduction mothod that will be used to analyze actual srmples (see Step
7.4.1).
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7.3.2 The procedure for internal or external calibration may be
used. Refer to Method 8000 for a description of each of these
procedures.

7.4 Gas Ohr=tographic analysis

7.4.1 Introduce volatile ccm-7cuds into tho gas chrcmatcoraph using
either f.eth,4 50:0 (purre-and-trap mothed) or the di•rct inj1ctioa •thcj
(see Step 7.4.1.1). If the intarral standard calibration tc hn1q is
usad, add 10 ul. of internal standard to the sanple prior to purging.

7.4.1.1 Direct injection - In very limitcd applicaticns (e.g.
aqueous process wastes), direct injaction of tho sznple into t eCC
system with a 10 uL syringe m,•y ba appropriate. Th2 Alatacticn limit
is very high (approxirately 10,CCO ug/L); therafora, it is only
pIreitt!d O- en concentrations in excess of 10,C0C ul/L are ex~cctcd
or for water-soluble compounds that do not purre. The syst la Lust
be calibrated by direct injection (bypassing the purgo-and-trap
device).

7.4.2 Follow Step 7.6 of Pathod 8000 for instructions on the
analysis saquance, appropriate dilutions, establishinrg diily rGtention
tine windows, and identification criteria. Include a mid-leval standard
after each group of 10 samples In the analysis sequence.

7.4.3 Table 1 sumuarizes the estimated retention t1~s on the tuo
columns for a nmber of organic cer-!ounds analyzablWe by this rathod. An
exa•,ple of the separation achieved by Col=n I is shewn In Figure 1.

7.4.4 Rlrord the sample volume purged or injected and the resulting
peak sizes (in area units or peak heights).

7.4.5 Calculation of concentration is covered in Stop 7.8 of Kathcd
8000.

7.4.6 If analytical interferences are suspected, or for the purpose
of confirmation, analysis using the second GC column is reccmnandad.

7.4.7 If the response for a peak is off-scale, prepare a dilution
of the sample with reagent water. The diluticn must be perforamed on a
second aliquot of the sample which has been properly sealed arnd stored
prior to use.

8.0 QUALITY CC•TC1

8.1 Refer to Chapter One for specific quality control procedures and
Method 8000 for gas chromatographic procedures. Quality control to ensure the
proper operation of the purge-and-trap device is covered in Hathod 5030.
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8.2 Mandatory quality control to validate the GC syston oporztlen is
found In rothcd UU0, Stop 8.6.

8.2.1 The quality control check stple concentrate ( aetnd aCZ,
Step 8.6) should contain each 9=r7tor of interest ata concentration of
10 ug/aL In rothanol.

8.2.2 Table 3 indicates tha calitration and QC acco~tanci criteria
for this method. Table 4 givas r i3thod accuracy and precision as
functions of concontratfon for tho analytes of intertst. The contents of
both Tables should be uscd to ovaluate a laboratory's ability to porform

Cand generate acceptablo data by this rthod.

8.3 Calculate surrcgato standard rocovory on all saVles, blan:'e, and
spikes. Deteraitns if recovory is within 1ltits (imnits established by
performtng QC procadure outlined in C"NOd CZ23, Stop 8.10).

8.3.1 If recovery is not within limits, the follwair. is raguird.

"* Check to be suro thore are no error: in calculations,
surrogate solutions and internal standards. Also, c€ack
instrument perforzance.

"* Recalculate tha data and/or reanalyze the extract if Liy of
the above checks reveal a problea.

"• Reextrzct and roanalyza the sample if none of tseh above ara
a problem or flag tha data as *estlmated concontraticn."

9.0 MEETHOO PERFUPMNA•CE

9.1 This method was tested by 20 laboratories using reasnt water,
drinking water, surface water, and thrca industrial wastewaters spiktcd at six
concentrations over the range 8.0-SOO ug/L. Single operator procision,
overall precision, and rmthod accuracy w:ro found to be directly related to
the concentration of the paraz=itor ad esssntially independent of the sample
matrix. Linear equations to describa those relationships ara presanted in
Table 4.

9.2 The accuracy and precision ohtained will be deterained by the seaple
matrix, sample introduction tachnique, and by the calibration prucedure uscd.
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TA3LE 1.
CHROM¶ATOGRAPHIIC CC.::DITICN3 fm': '1T1:cD CETECTICN LIMI1TS FOR

HALOGEWATED VOLATILE CRA:iNCS

(min) detection
_______________limita

Coftpound Col. I Col. 2 (ug/L)

Bro mdichlorcowthana 13.7 14.6 0.10
Brc~form 19.2 19.2. 0.20

Carbon tetrachloride 13.0 14.4 0.12
Chlorobonzeno 24.2 18.1 0.25
Chloroetharae 3.33 8.6 0.52
2-Chioroethyl vinyl ether 18.0 0.13
Chloroform 10.7 2.1 0.05.

Chlorometharie 1.50 .20"Z

Di bromochl orom, th ane 16.5 1 .0.09

1,2-Dichlorobenzent 34.9 23 0.15
1 ,3-Oichlorobanzone 34.0 22ji 0.32
1,4-Oichlorobonzene 35.4 22 0.24
Dl chl orodifliuorouiethaneb
1,1-Dichloroethane 9.30 12 0.07
1,2-Dichiorootharie 11.4 1 .0.03
1,1-Dichioroethylene 8.0 .2 0.13
trans-1,2-Dichloroethylene 10.1 .0.10

Dichlororothtina
*1,2-Dichloropropant 14.9 1 .6 0.04

trans-1,3-Oichloropropyleno 15.2 6.6 0.34
42-e, 2' o 21.6 0.03

Tatrichloroathyleno 21.7 500.03
1,1,1-Trichloroothane 12.6 13.1 0.03
1,1,2-Trichloroothane 16.5 18.1 0.02
Trlchloroothylene 15.8 13.1 0.12
Trichi orofl uorcemthane 7.18

J Vinyl chloride 2.67 5.28 0.18
=_ 'nr' iA b,ý 'l ;;;; 1 ___ __ _ __ _ __ _

£ n 6-aimf r 1O FIT ('iý ..........
b Dsonstr,,ited very erratic raiults tthan to~ted by purge- and- trap.
C Demonstrated poor purging efficiency.
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TABLE 2.
EOTEM•4MATICM CF FMCTICAL QUINTITATICAI LIMIITS

(PQL) FCR VARICUS KATRICESa

Natrtn Factorb

Ground water 10

Low-lovl stoil 10

Water cisclble 1l,,cid waste 500
NiHh-1oval soil and slue-s 1250
Ron-water 'miscble vst* 1250

asm-ole FýLs ar* highly catrix-dopendent. The PILs listed harmin ara
provided for Suidanco and cay not always be achievable.

bPQL a [rthed detection limit (Table 1)] X [Factor (Table 2)]. For non-
aqueous s elos, the factor is on a wat-weight basis.

8010 - 10
Revision I
Decezbcr 137

D-32



S....... .

TABLE 3.

CALIBRATICO X':D UC ACCEPT,-CE CRITERIA&

for Q for s for x P, PS
Parawtor (uW/L) (ug/L) (ug/L) (N)

Bromodtchlorothano 15.2-24.8 4.3 10.7-32.0 42-172
S 8rcofors 14.7-25.3 4.7 5.0-29.3 13-159
Braoa thana 11.7-23.3 7.6 3.4-24.5 0-144
Carbon totrachlorida 13.7-26.3 5.6 11.8-25.3 43-143
Chlorobenzona 14.4-25.6 5.0 10.2-27.4 38-10
Chloroathano 15.4-24.6 4.4 11.3-25.2 46-137
2-Chlorcothylvinyl ether 12.0-23.0 8.3 4.5-35.5 14-105
Chlorofom 15.0-25.0 4.5 12.4-24.0 49-133
Chl orcathan. 11.9-23.1 7.4 0-34.9 0-193
Dtbrochlorethann 13.1-26.9 6.3 7.9-35.1 24-191
1,2-Dtchlorobcnzana 14.0-26.0 5.5 1.7-33.0 0-2C3
1,3-Oichlorobnzaror 9.9-30.1 9.1 6.2-32.0 7-107
1,4-Dichlorcbznzeno 13.9-26.1 ,.5 11.5-25.5 .42-143
I,1-Dichloroothane 16.8-23.2 3.2 11.2-24.6 -7-132
1,2-Dichloroethtne 14.3-25.7 5.2 13.0-26,5 .51-147
1,1-D0chloroethene 12.6-27.4 6.6 10.2-27.3 23-167
trans-1,2-Dichloro.ethene 12.8-27.2 6.4 11.4-27.1 38-155
1,2-D0chloroprcpane 14.8-25.2 5.2 10.1-29.9 44-153
cis-1,3-D0chlorcpropene 12.8-27.2 7.3 6.2-33.8 22-178
trans-1,3-0lchloropropene 12.3-27.2 7.3 6.2-33.8 22-178
Nethylenec-hlorida 15.5-24.5 4.0 7.0-27.6 25-162
1,1,2,2-Tetrachloroathana 9.8-33.2 9.2 6.6-31.8 e-184
Tetrachloroothene 14.0-25.0 5.4 8.1-29.6 26-162
1,1,1-Trichloroethane 14.2-25.8 4.9 10.8-24.8 41-138
1,1,2-Trichlorotthane 15.7-24.3 3.9 9.6-25.4 39-136
Trichloroethens 15.4-24.6 4.2 9.2-26.6 35-146
Trtchlorofluov maethane 13.3-26.7 6.0 7.4-28.1 21-156
Vinyl chloride 13.7-26.3 5.7 8.2-29.9 28-163

Concert i ioWLui d~ D37' A m~S.,1~
s - Standard deviation of fovr rmcovery masurs:-nts, in ug/L.

x - Average recovery for four recovery usurements, in ug/L.

P, Ps a Percent recovery =&suird.

D a D.tected; result vist b2 greater thWn zero.

aCriteria are from 40 CFR Part 14 for KathMe 601 and were calculated
assuming a QC check sapla concentraticn of 20 ug/L.

Colo - 11
Revision I
iwD-er 17

D-33

,, . . -. . . . . ....•t:.. . . . . . . . . . . . .



TABLE 4.
METHOD ACCU•'RCY XID PRECISICA AS FUNCTICOS OF CONCENTRATICNa

recovery, x' precision, Sr' precision,
Parameter (ug/L) (vq/L) S' (ug/L)

8roaidichlorcmt;%ano 1.12C-1.02 0.11240.04 0.20x+l.O0
Bremoform 0.96C-2.05 0.122+0.58 0.21x+2.41
Browa thano 0.76C-1.27 0.282+0.27 0.36x+0.94
Carbon totrtchlorida O.98C-1.04 0.15x+0.33 0.20x2+0.39
Chlorctsnzen 1.OOC-1.23 0.151-0.02 0.10%+1.21
Chlorcothznr 0.99C-1.53 0. 14X-O. 13 0.17x+O.63
2-Chlorozthylvinyl ethorb 1.00C 0.201 0.35x
Chlorc 3M 0.93C-0.39 0.132+0.15 0. 19-0.02
Chlorcmethana 0.77C+0.13 0.282-0.31 0.52"1.31
Oibro~chlorxzt!hna 0.94C+2.72 0.11:1+.10 O.24RI.ca
1,2-Oichlorcbnzcne O.93C+1.70 0.202+0.97 0. 13M4. 13
1,3-Dichlorenzoio 0.95C+0.43 0.14z+2.33 0.26x+2.34
1,4-Dichlorcbanz:na 0.93C-0.09 0.15x+0.29 0.20x+0.41
1,1-Dichlocmthze O.95C-1.03 0. 01"0.17 0.14x+O.94
1,2 -Dchlorcethaa 1.04C-1.05 0.112+0.70 0.15,.P+0.94

,l-DOichlorcath-no 0.9C-0.87 0.21-0.23 0.29A-0.04
trans-l,2-Dichloi2thzns 0.97C-0.16 O.112+1.46 0.17x+1.46
1,2- Dchl or•ct b 1.00C 0.131 0.23z
cts-l,3-0ichl r •,;Ae6b 1.00C 0.1ft .032x
trans- 1, 3-DIchl onproneb 1.0CC 0.182 0.32x
Iethylene chlcrido" O.21C-0.93 0.112+0.33 0.21x÷1.43
1,1,2,2-Tatrachlorcothans 0.95C+0.19 0.14W..41 0.23x+2.79
Tetrachlorcettcna 0.94C+0.06 0.14.+0.38 0. 18.+2.21
1,1,1-Trichlorostha. 0.90C-0.16 O. ltiW.04 0.20x+0.37
1,1,2-Trichloroeth•ne 0.86C+0.30 0.132-0.14 0.192+0.67
Trichloroethons 0.87C+0.43 0.131-0.03 0.23x+0.30
Trichlorofluorezathane 0.89C-0.07 0.15x+0.67 0.26x+0.91
Vinyl chloride 0.97C-0.36 0.132+0.65 0.27x+0.40

x' -Expected recovery for one or more masurements of a sample
containing a concentration of C, in uý/L.

Sr' - Expectd single analyst standard deviation of masurements at an
average concentr•tion of x, in ug/L.

S' - Expectod intorlaboratory standard deviation of measurements at an
average concentration found of x, in u2/L.

C a True value for the concentration, in ug/L.
x - Average recovery found for asurwwnts of saMles containing a

concentration of C, in ug/L.
aFrom 40 CFR Part 136 for Method 601.
bEstin.tes based upon the performznce in a single laboratory.
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METHOD 8020

AROMATIC VOLATILE OrANICS

1.0 SCOPE AND APPLICATION

1.1 Method 8020 is used to determine the concentration of various
aromatic volatile organic cov~ounds. Table 1 indicates compounds which may be
determined by this method and lists the method detection limit for each
compound in reagent water. Table 2 lists the practical quantitation limit
(PQL) for other matrices.

2.0 SUMMARY OF METHOD

2.1 Method 8020 provides chromatographic conditions for the detection of
aromatic volatile comounds. Samples can be analyzed using direct Injection
or purge-and-trap (Method 5030). Ground water sarples must be determincd
using Method 5030. A temperature prcqr,:w is uscd In the gas chromatograph to
separate the organic compounds. Detection Is achieved by a photo-Ionization
detector (PIO).

2.2 If interferences are encountered, the nethod provides an optional
gas chromatographic column that may be helpful in resolving tne analytes from
the interferences and for enalyta convir-Ation.

3.0 INTERFERENCES

3.1 Refer to Method 5030 and 8000.

3.2 Samples can be contaminated by diffusion of volatile organics
(particularly chlorofluo-ocarbons and "thylene chloride) through the sample
container septuu during shipment aid storage. A field sample blank prepared
from reagent water and carried through saMling and subsequent storage and
handling can serve as a check on such contamina•ion.

4.0 APPARATUS AND MATERIALS

4.1 Gas chkratogrih:

4.1.1 Cis Cbroaatogrtph: Analytical sy~tex COmlete with gas
chromatograph sultable for on-column Injections or purge-and-trap sarple
Introduction and all required accessories, Including detectors, column
supplies, recorder, gases, and syringts. A data system for measuring
peak heights and/or peak areas is rcomsendd.
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TABLE 1. CHROMAATOGRAPHIC CCNDITIOaS XM KETROD DETECTION LIMITS FOR AROMATIC
VOLATILE ORGANICS

Retention time Method
(min) detection

limita
Compound Col. 1 Col. 2 (ug/L)

Benzene 3.33 2.75 0.2
Chlorobenzene 9.17 8.02 0.2
1,4-Dichlorobenzene 16.8 16.2 0.3
1,3-Dichlorobenzone 18.2 15.0 0.4
1,2-Dichlorobenzene 25.9 19.4 0.4
Ethyl eenzene 8.25 6.25 0.2
Toluene 5.75 4.25 0.2
Xylenes

a Using purge-and-trap method (Method 5030).

TABLE 2. DETERMINATION OF PRACTICAL QUANTITATION LIMITS (PQL) FOR VARIOUS
MATRICESa

Matrix Factorb

Ground water 10
Low-level soil 10
Water miscible liquid waste S00
High-level soil and sludge 1250
Mon-water miscible waste 1250

aSaple KjLs are highly matrix-depndent. The PQLs listed herein are
provided for guidance and may not always be achievable.

bPQL a (Method detection limit (Table 1)] X [Factor (Table 2)]. For non-
aqueous sanples, thn factor is on a wet-weight basis.
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4.1.2 Coluins:

4.1.2.1 Column 1: 6-ft x 0.082-in I.D. #304 stainless steel
or glass column packed with 5% SP-1200 and 1.75% Bentone-34 on
100/120 mesh Supelcort or equivalent.

4.1.2.2 Column 2: 8-ft x 0.1-tn I.D. stainless steel or glass
column packed with 5% 1.2,3-Tris(2-cyanoethoxy)propane on. 60/80 mesh
Chromosorb W-AW or equivalent.

4.1.3 Detector: Photolonization (PID) (h-Nu Systems, Inc. Model
PI-51-02 or equivalent).

4.2 Samole introduction apparatus: Refer to Method 5030 for the
appropriate equipment for sample introduction purposes.

4.3 S : A 5-ml Luerlok glass hypodermic and a 5-mL, gas-tight
with shutoff valve.

4.4 Volumetric flask: 10-, 50-, 100-, 500-, and 1,000-mL with a ground-
glass stopper.

4.5 Microsyri.e: 10- and 25-uL with a 0.006-in l.D. needle (Hamilton
702N or equiva ent and a 100-uL.

5.0 REAGENTS

5.1 Reagent water: Reagent water is defined as a water In which an
interferent is not abserved at the method detection limit (MOL) of the
parameters of interest.

N.5.2 Stock standards: Stock solutions may be prepared from pure standard
ate'lNjs or purctiased as certified solutions. Prepare stock standards in

methano Ing assayed liquids. Because of the toxicity of benzene and 1,4-
dichlorobenz primary dilutions of these materials should be prepared in a
hood.

5.2.1 Place a Lt 9.8 ML of methanol In a 10-mL tared ground-glass-
stoppered volumetric ffiJk". Allow the flask to stand, unstoppered, for
about 10 min or until ell )kohol-wetted surfaces have dried. Weigh the
flask to the nearest 0.1 mg.

5.2.2 Using a 100-ut syringe, I.. ately add two or more drops of
assayed reference material to the flask: ate reweigh. The liquid must
fall directly into the alcohol without contacttl the neck of the flask.

5.2.3 Reweigh,' dilute to volume, stopper, and the ix by inverting
the flask several times. Calculate the concentration In rograms per
microliter (ug/uL) from the net gain In weight. When comoun rity is
assayed to be 96% or greater, the weight may be used without corr' "Ion
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to late the concentyation of the stock standard. Comercially
prepared standards may be used at any concentration If they are
certified by the acturer or by an independent source.ertfie bytheden sorce

5.2.4 Transfer the stoc ndard solution into a Teflon-sealed
screw-cap bottle. Store, with minhlfai space, at 40C and protect from
light.

5.2.5 All standards Faust be replaced after 6 monthor
comparison with check standards indicates a problem.

5.3 Secondary dilution stndards: Using stock standard solutions, pre-
pare in methanol sec-da dTutio• n standards, as needed, that contain the
compounds of Interest, either singly or mixed together. The secondary
dilution standards should be prepared at concentrations such that the aqueous
calibration standards prepared in Paragraph 5.4 will bracket the working range
of the analytical systca. Secondary dilution standards should be stored with
minimal headspace for volatiles and should be checked frequently for signs of
degradation or evaporation, especially just prior to preparing calibration
standards from them.

5.4 Calibration standa~rds: Calibration standards at a minimum of five
concentration levels are prepared in reagent water from the secondary dilution
of the stock standards. One of the concentration levels should be at a
concentration near, but above, the method detection limit. The remaining
concentration levels should correspond to the expected range of concentrations
found in real samples or should define the working range of the GC. Each
standard should contain each analyte for detection by this method (e.g., some
or all of the compounds listed in Table 1 may be included). In order to
prepare accurate aqueous standard solutions, the following precautions must be
observed.

5.4.1 Do not inject more than 20 uL of alcoholic standards into 100
mL of reagent water.

5.4.2 Use a 25-uL Hamilton 702h microsyringe or equivalent
(variations in needle ge=cetry will adversely affect the ability to
deliver reproducible volumes of methanolic stindards into water).

5.4.3 Rapidly Inject the alcoholic standard Into the filled
volumetric flask. Rceove the needle as fast as possible after injection.

5.4.4 Mix aqueous standards by inverting the flask three times
only.

5.4.5 Fill the strple syringe from the standard solution contained
in the expanded area of the flask (do not use any solution contained in
the neck of the flask).
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5.4.6 Never use pipets to dilute or transfer samples or aqueous
standards.

5.4.7 Aqueous standards are not stable and should be discarded
after 1 hr, unless properly sealed and stored. The aqueous standards can
be stored up to 24 hr. If held In sealed vials with zero headspace.

5.5 Internal standards (if internal standard calibratioi Is used): To
use this approach, the analyst must select one or Fore interna-s-tanaUrdsthat
are similar in analytical behavior to the com-ounds of interest. The analyst
must further demonstrate that the measurement of the Internal standard is not
affected by method or matrix interferences. Because of these limitations, no
Internal standard can be suggested that is applicable to all samples. The
compound, alpha,alpha,alpha-trifluorotoluene recomended for use as a
surrogate spiking compound (Paragraph 5.6) has been used successfully as an
internal standards.

5.5.1 Prepare calibration standards at a minimum of five
concentration levels for each parameter of interest as described in
Section 5.4.

5.5.2 Prepare a spiking solution containing each of the internal
standards using the procedures described in Sections 5.2 and 5.3. It is
recommended that the secondary dilution standard be prepared at a
concentration of 15 ug/mL of each internal standard compound. The
addition of 10 uL of this standard to 5.0 mL of sample or calibration
standard would be equivalent to 30 ug/L.

5.5.3 Analyze each calibration standard according to Section 7.0,
adding 10 uL of internal standard spiking solution directly to the
syringe.

5.6 Surrogate standards: The analyst should monitor both the
performance of the analyticia system and the effectiveness of the method in
dealing with each sample matrix by spiking each sample, standard, and reagent
water blank with surrogate compounds (e.g, alpha,alphaalpha-trifluorotoluene)
ricommended to encompass the range of the temperature program used in this
method. From stock standard solutions prepared as In Section 5.2, add a
volume to give 750 ug of each surrogate to 45 mL of reagent water contained in
a 50-mL volumetric flask, mix, and dilute to volume for a concentration of
15 ng/uL. Add 10 uL of this surrogate spiking solution directly intc the 5-mL
syringe with every sample and reference standard analyzed. If the internal
standard calibration procedure is used, the surrogate compounds may be added
directly to the internal standard spiking solution (Paragrapn 5.5.2).

5.7 Methanol: pesticide quality or equivalent. Store away from other
solvents.
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6.0 St4PLE COLLECTIO4, PRESERVATION, AND HA0LING

6.1 See the introductory material to this chapter, Organic Analytes,
Section 4.1.

7.0 PROCEDURE

7.1 Volatile compounds are introduced into the gas chromatograph either
by direct injection or purge-and-trap (Method 5030). Method 5030 may be used
directly on ground water saples or low-level contaminated soils and
sediments. For medium-level soils or sediments, mathanolic extraction, as
described in Methud 5030, my be necessary prior to purge-and-trap analysis.

7.2 Gas chromatoqriphy conditions (Reco=ended):

7.2.1 Colum 1: Set helium gas flow at 36 L/mtin flow rate. The
temperature program sequences are as follows: For lower boiling
compounds, operate at 50'C isothermal for 2 min; then program at 6"C/min
to 900C and hold until all compounds have eluted. For higher boiling
range of compounds, operate at 500C isothermal for 2 min; then program at
3*C/min to 110C and hold until all compounds have eluted. Column 1
provides outstanding separations for a wide variety of aromatic
hydrocarbons. Coluimn I should be used as the primary analytical column
because of its unique ability to resolve para-, meta-, and ortho-aromatic
isomers.

7.2.2 Column 2: Set helium gas flow at 30 mL/min flow rate. The
temperature program sequence is as follows: 400C isothermal for 2 min;
then 29C/min to 100*C and hold until all compounds have eluted. Column
2, an extremely high-polarity column, has been used for a number of years
to resolve aromatic hydrocarbons from alkanes in complex samples.
However, because resolution between some of the aromatics ia not as
efficient as with Column 1, Column 2 should be used as a confirmatory
column.

7.3 Calibration: Refer to Method 8000 for proper calibration
techniques-7--TU•iiT e 1 and especially Table 2 for guidance on selecting the
lowest point on the calibration curve.

7.3.1 Calibration must take place using the same sample
introduction method that will be used to analyze actual samples (see
Section 7.4.1).

7.3.2 The procedure for internal or external calibration may be
used. Refer to Method 8000 for a description of each of these
procedures.
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7.4 Gas chromatographic analysis:

7.4.1 Introduce volatile compounds Into the gas chromatograph using
either Method 5030 (purge-and-trap method) or the direct injection
method. If the internal standard calibration technique is used, add
10 uL of internal standard to the sample prior to purgin2.

7.4.1.1 Direct injection: In very limited applications (e.g.,
aqueous process wastes), direct injection of the sample into the GC
system with a 10 uL syringe may be appropriate. The detection limit
is very high (approximately 10,000 ug/L); therefore, it is only
permitted when concentrations in excess of 10,000 ug/L are expected
or for water-soluble compounds that do not purge. The system must
be calibrated by direct injection (bypassing the purge-and-trap
device).

7.4.2 Follow Section 7.6 of Method 8000 for instructions on the
analysis sequence, appropriate dilutions, establishing daily retention
time windows, and ident!fication criteria. Include a mid-level standard
after each group of 10 samples in the analysis sequence.

7.4.3 Table I summarizes the estimated retention tVoes and
detection limits for a number of organic compounds analyzable using this
method. An example of the separation achieved by Column 1 is shown in
Figure 1. Figure 2 shows an example of the separation achieved using
Column 2.

7.4.4 Record the sample volume purged or injected and the resulting
peak sizes (in area units or peak heights).

7.4.5 Calculation of concentration is covered in Section 7.8 of
Method 8000.

7.4.6 If analytical interferences are suspected, or for the purpose
of confirmation, analysis using the second GC column is recimmended.

7.4.7 If the response for a peak is off-scale, prepare a dilution
of the sample with reagent water. The dilution must be performed on a
second aliquot of the sample which has been properly sealed and stored
prior to use.

8.0 QUALITY CONTROL

8.1 Refer to Chapter One for specific quality control procedures and
Method 8000 for gas chromatographic procedures. Quality control to ensiire the
proper operation of the purge-and-trap device is covered in Method 5030.

8.2 Mandatory quality control to validate the GC system operation is
found in Method 8000, Section 8.6.
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8.2.1 The quality control check sampla concentrate (Method 8C00,
Section 8.6) should contain each parameter of Interest at a concentration
of 10 ug/mL in methanol.

8.2.2 Table 3 Indicates the calibration and CC acceptance criteria
for this method. Table 4 gives wathod accuracy and precision as
functions of concentration for the analytes of Interest. The contEnts of
both Tables should be used to evaluate a laboratory's ability to perform
and generate acceptable data by this method.

8.3 Calculate surrogate standard recovery on all samples, blanks, and
spikes. Determine if recovery Is within liuIts (limits establishad by
performing QC procedure outlined in Method 8000, Section 8.10).

8.3.1 If recovery is not within limits, the following is required.

• Check to be sure there are no errors in calculations,
surrogate solutions and internal standards. Also, check
instrument performance.

0 Recalculate the data and/or reanalyze the extract if any of
the above checks reveal a problem.

• Reextract and reanalyze the sample if none of the above are
a problem or flag the data as "estimated concentration.*

9.0 METHOD PERFORIIANCE

9.1 This method was tested by 20 laboratories using reagent water,
drinking water, surface water, and three industrial wastewaters spiked at six
concentrations over the range 2.1-500 ug/L. Single operator precision,
overall precision, and method accuracy were found to be directly related to
the concentration of the parameter and essentially independent of the sample
matrix. Linear equations to describe these relationships are presented in
Table 4.

9.2 The accuracy and precision obtained will be determined-by the sample
matrix, sample introduction technique, and by the calibration procedure used.

10.0 REFERENCES

1. Bellar, T.A., and J.J. Lichtenberg, J. Amer. Water Works Assoc., 65(121,
pp. 739-744, 1974.

2. Bellar, T.A., and J.J. Lichtenberg, Semi-Automated Headspace Analysis of
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Wastewater, ASTH STP 686, pp. 108-129, 1979.
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TABLE 3. C1,LIDPATI0-i &ICf QC ACCEPTUNCE CRITERIA8

Range Limit Range Range
for Q for s forI P1

Parawter (uO/L) (ug/L) (ugh) M()

Benzene 15.4-24.6 4.1 10.0-27.9 39-150
Chlorobenzene 16.1-23.9 3.5 12.7-25.4 55-135
1,2-Dichlorobenzene 13.6-26.4 5.8 10.6-27.6 37-154
1,3-0ichlorobenzeno 14.5-25.5 5.0 12.8-25.5 50-141
1,4-0Dchlorobenzcne 13.9-26.1 5.5 11.6-25.5 42-143
Ethvlbenzene 12.6-27.4 6.7 10.0-28.2 32-160
To tne 15.5-24.5 4.0 11.2-27.7 46-148

Q * Concentration tasurtd in QC check saWle, In ug/L.

s a Standard deviation of four recovery ne,surtments, in ug/L.

i - Average recovery for four recovery mea!ureinits, in ugh.

P, Ps a Percent recovery measured.

&Criteria ore from 40 CFR Part 136 for Method 602 and were calulated
assuming a QC check %&Tple conceotration of 20 ug/L. These criteria are based
directly upon the methedJ irfor-,ance data In Table 4. Where necessary, the
limits for recovery have been broadened to a plplicability of the limits
to concentrations below those used to develop !:,gle 1.
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TABLE 4. METHOD ACCURACY PJD PRECISICV tS FOICTIC•S OF C0¢C'C4TRATICVI

Accuracy, as Single analyst Overall
recovery x' precision sr' precision

Parameter (ug/L (ug/L) S' (ug/L)

Benzene O.92C+0.57 0.097+0.59 0.217.5036
Chlorobenzene 0.95C*0.02 0.091+0.23 0.17"V0.10
1,2-Dichlorobenzene 0.93C*0.52 0,17X-0.04 0.2ZA+0.53
1,3-Dichlorebenzene 0.96C-0.04 0.15-0.10 0.192+0.09
1,4-Dichlorobenzene 0.93C-0.09 0.151+0.28 0.201+0.41
Ethylbenzene 0.94C+0.31 O.I7•X+0.46 0.2•+0.23
Toluene 0.94C÷0.65 0.092+0.48 0.18%-0.71

x' a Expected recovery for one or Pore wasuresents of a saimple
containing a concentration of C, in ug/L.

st' a Expected single analyst standard deviation of measurewnts at an
average concentration of 1, in ug/L.

S' a Expected interlaboratory standard deviation of measureients at an
average concentration found of X, in ug/L.

C e True value for the concentration, in ug/L.

I - Average recovery found for measurttents of sa&Vles contaiping a
concentration of C, In ug/L.
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Semivolatiles by GC/LS: Water
Revision 1
April 1938
Page 1 of 19

SEMIIVOLATILE PRIORITY POLLUTANT C1GAWIICS

WATER

I. SIUMMARY

A. Analytes This method can analyza for the following
compounds (*surrogates).

*2-Fluorophenol Phenols
*2-Fluorobiphenyl *p-Terphonyl-d14
*2,4,6-Tribromophenol Polynuclear Aromatic
Phthalates Hydrocarbons

B. Matrix: This method is applicablo to groundwater,

surface water and other sources of aqueous samples.

C. General Method

A measured volume of sample, approximately one liter,
is serially extracted with methylene chloride at a pH
greater than 11 and again at pH less than 2, using a
separatory funnel or a continuous extractor. The
methylene chloride extracts are dried and concentrated
separately to a volume of 1 ml. The oxtract is then
analyzed by GC/HS.

It. APPLICATICN

A. Tested Concentration Ran0•: 0.5 - 200 ug/L

2-Fluorophenol 0.5 - 120 ug/L
2-Fluorobiphonyl 1.5 - 120 ug/L

2,4,&-Tribromophonol 2.0 - 200 ug/L
p-Terphenyl-d14 0.5 - 160 uq/L

B. Sencitivity Factor Average Response

2-Fluorophenol 2.92
2-Fluorobiphonyl 2.32
2,4,6-Tribromophenol 0.33
p-Terphenyl-d14 1.55

4240B
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C. Reporting Limit

To be determined on-site.

D. Interferences

Method interferences may be caused by contaminants in
solvents, reagents, glassware and other sample pro-
cessing hardware, that lead to discrete artifacts and/
or elevated baselines in the total ion current pro-
files (TICPs). All of these materials must be rou-
tinely demonstrated to be free from interferences
under the conditions of the analysis by running labor-
atory reagent blanks. Matrix interferences may be
caused by contaminants that are coextracted from the
sample. The extent of matrix interferences will vary
considerably from source to source.

E. Analysis Rate: 15 samples can be extracted in an
eight-hour day, 5 sample extracts can be analyzed in
an eight-hour day after instrument calibration.

F. Safety Information

No special requirements necessary for the handling of
these chemicals. Chemists should adhere to good
laboratory practices at all times when performing this
procedure.

Ill. APPARATUS AN1D CW1HI ICA..S

A. Glassware/Hardware

1. Separatory funnel - 2,000 ml, with teflon stop-
cock.

2. Drying column - 19 mm ID chromatographic column
with coarse frit. (Substitution of a small pad
of Pyrex glass wool for the frit will prevent
cross contamination of sample extracts.)

3. Concentrator tube - Kuderna-Danish, 10 ml, gradu-
ated (Kontes K-570050-1025 or equivalent). Cali-
bration must be checked at the volumes employed
in the test. Ground glass stopper is used to
prevent evaporation of extracts.

4. Evaporative flask - Kuderne-Danish, 500 ml
(Kontes r-570001 0500 or equivalent). Attach to
concentrator tube with springs.

4240B
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5. Snyder column - Kuderna-Danish, Three-ball macro
(Kontes K-503000 0121 or equivalent).

6. Snyder column - Kuderna-Danish, Two-ball micro
(Kontes K569001 0219 or equivalent).

7. Vials - Amber glass, 2 ml capacity with Teflon-
lined screw cap.

8. Continuous liquid-liquid extractors - Equipped
with Teflon or glass connecting joints and stop-
cocks re quiring no lubrication (Hershberg-Wolf
Extractor-Ace Glass Company, Vineland, NJ P/N
6841-10 or equivalent.)

9. Silicon carbide boiling chips - approximately
10/40 mesh. Heat to

0 0 oC for 30 minutes or Soxhlet extract with methy
lene chloride.

10. Water bath - Heated, with concentric ring cover,
capable of temperature control (t 20C). The bath
should be used in a hooe.

11. Balance - Analytical, capable of accurately
weighing ± 0.0001 g.

12. Nitrogen evaporation device equipped with a water
bath that can be maintained at 35-400C. The
N-Evap by Organomation Associates, Inc., South
Berlin, MA (or equivalent) is suitable.

B. Instrumentation

1. Gas chromatograph - An analytical system complete
with a temperature programmable gas chromatograph
suitable for splitless injection and all required
accessories including syringes, analtical col-
umns, and gases.

2. Column - 30 m x 0.25 mm ID (or 0.32 mm) bonded-
phase silicone coated fused silica capillary
column (J&W Scientific DB-5 or equivalent). A
film thickness of 1.0 micron is recommended be-
cause of its larger capacity. A film thickness
of 0.25 micron may be used.

4240B
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3. Mass Spectrometer - Capable of scanning from 35
to 500 amu every I second or less, utilizing 70
volts (nominal) electron energy in the electron
impact ionization mode and producing a mass spec-
trum which meets all required criteria when 50 ng
of decafluorotriphenylphosphine (DFTPP) is in-
jected through the GC inlet (See Table 1).

Table I

OFTPP Key Ions and Ion Abundance Criteria

Mass Ion Abundance Criteria

51 30.0 - 60.0 percent of mass 198
68 less than 2.0 percent of mass 69
70 less than 2.0 percent of mass 69

127 40.0 - 60.0 percent of mass 198
197 less than 1.0 percent of mass 198
198 base peak, 100 percent relative abundance
199 5.0 - 9.0 percent of mass 198
275 10.0 - 30.0 percent of mass 198
365 greater than 1.00 percent of mass 198
441 present but less than mass 443
442 greater than 40.0 percent of mass 198
443 17.0 - 23.0 percent of mass 442

4. Data system - A computer system must be inter-
faced to the mass spectrometer that allows the
continuous acquisition and storage on machine
readable media of all mass spectra obtained
throughout the duration of the chromatographic
program. The computer must have software that
allows saarching any GC/MS data file for ions of
a specific mass and plotting such ion abundances
versus time or scan number. This type of plot is
defined as an Extracted Ion Current Profile
(EICP). Software must also be available that
allows integrating the abundance in any EICP be-
tween specified time or scan number limits.

5. The following instrumental parameters are re-
quired for all performance tests and for all
sample analyses:
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Electron Energy - 70 volts (nominal)
Mass Range - 35 to 500 amu
Scan Time - Not to exceed 1 sec. per scan

6. Analyze the 1.0 ml extract by GC/MS using a
bonded-phase silicone-coated fused silica capil-
lary coluumn. The recommended GC operating condi-
tions to bb used are as follows. They will be
adjusted as needed.

Initial Column Temperature Hold - 500C for 1
minute

Column Temperature Program - 50-310°C at 10
degrees/mmn.

Final Column Temperature Hold - 3106C for 10
minutes

Injector Temperature - 2200C

Transfer Line Temperature - 290oC

Source Temperature - 1900C

Injector-Grob type, splitless

Sample Volume - 2 ul

Carrier Gas - Helium at 1
mA/minute

"C. Analytes:

Primary Secondary
Compound CAS Number Ion Ion

2-Fluorobiphenyl 321-60-8 172 171
Terphenyl-d 1 4  92-94-4 244 122,212
2-Fluorophenol 367-12-4 112 64
2,4,6-Tribromophenol 118-79-6 330 332,141
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D. Reagents and SAXIS

1. Reagent water - Reagent water is defined as a
water in which an interferent is not observed at
or above the CRQL of each parameter of interest.

2. Sodium hydroxide solution (ION) - Dissolve 40 g
NaOH in reagent water and dilute to 100 ml.

3. Sodium thiosulfate - (ACS) Granular.

4. Sulfuric acid solution (1+1) - Slowly add 50 ml
of H2SO 4  (sp gr 1.84) to 50 ml of reagent
water.

5. Acetone, metnanol, methylene chloride - Pesticide
quality or equivalent.

6. Sodium sulfate - (ACS) Powdered, anhydrous.
Purify by heating at 400"C for four hours in a
shallow tray. cool ir a desiccator, and store in
a glass bottle. Baker anhydrous powder, catalog
#73898 or equivalent.

7. Stock standard solutions are made from EMSL-LV
supplied standard materials.

Reference Concentration
Standard Source Purity ug/ml

2-Fluorobiphenyl EPAQAMB 99% 5,000 + 500
p-Terphenyl-d14 EPAQA1ID QAT 5,000 T 500
2-Fluorophenol EPAQAMB QAR 5,000 + 500

NOTES: QAR-Quality Assurance Reagent 95% - 99%

Purity

QAS-Quality Assurance Standard ) 99% Purity

QAT-Quality Assurance Technical Materials
< 95% Purity

QAMB-Quality Assurance Materials Bank 4

RTP-Research Triangle Park
4240B
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IV. CALIBRATION

A. Initial Calibration

1. Preparation of Standards

a. Calibration Standard A: Suppelco PAH stan-
dard

b. Calibration Standard B: Suppelco Phthalate
standard

c. Calibration Standard C: Suppelco Phenol
standard

d. Calibration Standard D:

1000 ug/ml (5.0 ml) each of 2-fluorobiphen-
yl, p-terphenyl-d14, 2-fluorophenol, and
2,4,6-tribromophenol prepared by combining 1
ml each of individual 5000 ug/ml standard
solutions. Mix by inverting several times.

e. Calibration Standard E:

f. Calibration Standard F:

100 ug/ml (2.0 ml) each of 2-fluorobiphenyl,
p-terphenyl-d 14 , phenol-d 5 , 2-fluoro-
phenol, and 2,4,6-tribromophenol prepared by
adding 0.2 ml of D to 1.8 ml of DCI. Mix by
inverting several times.

g. Working Calibration Standards

Prepare calibration standards at four con-
centration levels by diluting the indicated
volumes of calibration standards, C,D,E, and
F to 1.0 ml with DCM. Mix by inverting sev-
eral times.

4240B
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DNA/Pest Working Calibration Standard Prepar-
ation* (*2 uL each injected onto the GC/MS)

Calibration Amount (uL) of Calibration
Standard Standard used per 1.0 mL

C 100 80 60 25 0
D 100 80 60 25 0
E 0 0 0 0 0
F 0 0 0 0 0

DCM added: 800 840 880 950 1,000

Final Concentra-
tion (ug/mL) 100 80 60 25 Blank

Equivalent Soil
Conc. (ug/g) 6.7 5.3 4.0 1.7 0

h. Great care must be taken to maintain the in-
tegrity of all standard solutions. Store
all standard solutions at -10°C to -20°C in
screw-cap amber bottles with Teflon liners.
Fresh standards should be prepared every
twelve months at a minimum. The continuing
calibration standard should be prepared
weekly and stored at 40C.

2. Instrument Calibration

a. Each GC/MS system must have the hardware
tuned to meet the criteria in Table 1 (see
III.A.13.c.) for a 50 ng injection of deca-
fluorotriphenylphosphine (DFTPP). This cri-
teria must be demonstrated every 24 hours.

b. The internal standards should permit most
components of interest in a chromatogram to
have retention times of 0.80 to 1.20 rela-
tive to the internal standards. Use the
base peak ion from the specific internal
standard as the primary ion for quantifica-
tion. If interferences are noted, use the
next most intense ion as the secondary ion,
i.e., for 1,4-dichlorobenzene-d 4 , use m/z
152 for quantification.

4240B
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C. The internal standards are added to all cal-
ibration standards and all sample extracts
just prior to analysis by GC/MS. A 5 ul al-
iquot of the internal standard solution
should be added to a 50 ul aliquot of cali-
bration standards. In addition, a standard
containing all of the semi-volatile priority
pollutant compounds at 80 ug/ml is analyzed
to enable the mass spectrometer data system
to specifically search for these compounds.

3. Analysis of calibration data

a. Analyze 2 ul of each calibration standard
and tabulate the area of the primary charac-
teristic ion against the concentration for
each compound including the surrogate com-
pounds. Calculate relative response factors
(RRF) for each compound using Equation 1.

Ax Cis
Equation 1: RRF - __ X

Ais Cx
Where:

Ax - Area of the characteristic ion for
the compound to be measured.

Ais - Area of the characteristic ion for
the respective internal standard.

Cis - Concentration of the internal stan-
dard (ng/ul).

Cx - Concentration of the compound to be
measured (ng/ul).

-w

The average relative response factor (RRF)
should be calculated for all compounds.

b. The RRF for the highest linear range cali-
bration standard analyzed will be compared
to the initial RRF and prior initial/daily
calibrations. The P•R must agree within 25%
of the mean.
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Target Target
Initial Daily
Calib. Calib.

Compound (ug/ml) (ug/ml)

2-Fluorophenol 120 100
2-Fluorobiphenyl 120 100
2,4,6-Tribromophenol 200 100
p-Terphenyl-d! 4  160 100

The extracted ion current profile (EICP) of
the internal standards must be monitored and
evaluated for sach standard. If EICP area
for any internal standard changes by more
than a factor of one-half (-50%), the mass
spectrometric system must be inspected for
malfunction and corrections made as appro-
priate.

B. Daily Calibration

1. Preparation of Standards

a. Daily calibration will consist of the analy-
sis of one calibration standards at a con-
centration of 100 ug/ml for each target com-
pound.

b. Calibration standards will be those prepared
in section IV.A.l. A 50 ug/ml working cali-
bration standard is prepared by mixing 50 ul
each of calibration standards C and D with
800 ml of DCM. A 2 ul injection of this
working calibration standard is equivalent
to a sample concentration of 100 ug/L.

c. The calibration standards will also contain
the internal standards at a concentration of
50 ug/L (section IV.A.2.c. above).

d. Cne of the calibration standards is analyzed
at the beginning of the day; the other, at
the end of the day. In addition, a standard
containing all of the volatile priority I;
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pollutant compounds at 80 ug/ml is analyzed
to enable the mass spectiometer data LySteM
to specifically search for these compounds.

2. Instrument calibration is performed as described
in Section IV.A.2.

3. Analy3is of calibration data is performed as de-
scribed in Section IV.A.3. Acceptance criteria
is the specified 1 25% or two standard deviations.

4. Calibration checks: NA

V. SAMPLE HANDLItlG/STC•ACE

A. Sampling procedure: Samples are collected in I L
(minimum volume) glass bottles with teflon-lined caps.
A full liter is needed for a single analysis. Extra
volume must be collected if the laboratory is to pre-
pare/analyze laboratory duplicates and/or spikes.

B. Containers will be amber qlass with teflon-lined caps,
cleaned according to USATHAMA guidelines.

C. Storage conditions: Samples are maintained at 4C
from time of collection to time of analysis. Once ex-
tracted, the extracts will be stored at 4C.

D. Holding TIme Limits

1. Sample extraction muit be performed within 7 days
of sumple collection. Analysis of the extract
must be completed within 40 days of extraction.

2. All samples/extracts will be held for a period of
30 days following report sutnittal, at which time
COR permission must bo obtained for final dispos-
al.

E. Solution Verification

Standardz for calibration end control spikes are pre-
pared indepondently by different laboratory pvisonnel.
Results of the analyrad control spike samples serve to
verify the solutions.

4240B
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V1. PRCEM

A. Separations

C6Mlo Extraction - Iepartorv nunnel

1. Samples will be extracted using separatory funnel
techniques. If emulsions prevent acceptable sol-
vent recovery with separatory funnel extraction,
continuous extraction may be used. The separa-
tory funnel extraction scheme described below as-
sumes a sample volu~me of I-liter.

2. Using a 1-liter graduated cylinder, measure out a
1-liter sample aliquot and place it into a
2-liter separatory funnel. Pipet 1.0 ml surro-
gate atandard spiking solution into the separa-
tory funnel and mix well. Check the pH of the
sample with wide rcnge pH1 paper and adjust to pH1
)11 with IONi sodium hydroxide.

3. Add 60 ml mothylene chloride to the separatory
funnel and extract the sample by shaking the
funnel for two minutes, with periodic venting to
release excoss pressure. Allow the organic layer
to soparate f rom the wator p hase for a minimum of
10 minutes. If the emulsion interface between
layers in more tnar. one-third the volume of the
solvent layor, the analyst must ".ploy mechanical
techniques to complete the phase separation. The
optimum technique de~pends upon the sanple, and
may include: stirring, filtration of the emulsion
through glass wool, centrifugation, or other
physical methods.

4. Collect the methyleno chloride extract in a
250-ml Erlenmoeyer flank.

S. Add a second 60-ml volume of nmethyleno chloride
to the sample bottle and repeat the extractionIroceduro a second time, combining the extracts
n the 1Erlon.eyar flask. Perform a third extrac-

tion in the same mannar. Label the combined. ex-
tract as the baso/noutral fraction.

6. Adjust the pli of the aqueous phase to lens than 2
using sulfuric acid (1+1). Serially extract
three times with 60-ml aliquot# of nothylene
chloride, as per paragroph V.A.3. Collect alid
combine the extracts in a 250-ml Erlenmieyer flask
and label the combinod extract as the acid fr&c-
tion.
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7. Assemble a Kuderna-Danish (K-D) concentrator by
attaching a 10-m. concentrator tube to a 500-ml
evaporative flask. Other concentration devices
or techniques may be u3ed in place of the K-D, if
equivalency is demonstrated for all extractable
organics on the target analyte list.

S. Transfer the individual base/neutral and acid
pouring extracts through separate drying columns
containing about 10 cm of anhydrous granular
sodium sulfate, and collect the extracts in the
separate K-D concentrators. Rinse the Erlenmeyer
flasks and columns with 20 to 30 ml of methylene
chloride to complete the quantitative transfer.

9. Add one or two clean boiling chips and attach a
three-ball Snyder column to the evaporative
flask. Pre-wet the Snyder coli•,r by adding about
I ml methylene chloride to the top of the column.
Place the apparatus on a hot water bath (800 to
90"C) so that the concentrator tube is partial-
ly immersed in the hot water, and the entire
lower rounded surface of the flask is bathed with
hot vapor. Adjust the vertical position of the
apparatus and the water temperature as required
to complete the concentration in 10 to 15
minutes. At the proper rate of distillation, the
balls of the column will actively chatter but the
chtibers will not flood with condensed solvent.
When the apparent volume of liquid reaches I ml,
remove the K-D apparatus from the water bath and
allow it to drain and cool for at least 10
minutes. Remove the Snyder column and rinse the
flask and its lower joint into the concentrator
tube with 1-2 ml of methylene chloride. A 5-ml
syringe is recommended for this operation. Place
"the concentrator tube in a warm water bath (35C)
and evaporate the solvent volume to just below I
ml using a gentle stream of clean, dry nitrogen
filtered through a colu,,r' of activated carbon,
Cauticn: 1Nev plastic tubing must not be used ba-
tween the carbon trap and the sample, as it may
introduce interferences. The internal wall of
the tube must bg rinsed down seveval times with
methylene chloride during the operation and the
final volume brought to I ml with methylene
chloride. During evaporation, the tube solvent
must be kept below the water level of the bath.
The extract mu3t never be allowed to become dry.
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3. Chemical Reactions

None involved with this procedure.

C. Instrumental Analysis

1. Each 1.0 ml extract will contain the corbincd
base/neutral and acid fractions when received for
analysis from extraction.

2. Internal standard solution is added to each
sample extract. Add 5 uL of internal standard
solution to the sample extract.

3. Analyze the extract by GC/MS using a bonded-phase
silicone-coated fused silica capillary coluimn.
The reconmended GC operating conditions to be
used are as follows:

Initial Column Temperature - 500C for I minute
Hold

Column Temperature Program - 50-310"C at 10
degrees/min.

Final Column Temperature - 3100C for 10
Hold minutes

Injector Temperature - 2200C
Transfer Line Temperature - 2909C
Source Temperature - according to manu-

facturer's speci-
fications

Injector-Grob-type, splitless
Sample Volume - I - 2 uL
Carrier Gas - Helium at I ml/mmn

NOTE: Make any extract dilution indicatod by
characteriZatlon prior to the addition of inter-
nal standards. If any further dilutions of water
or soil/sediment extracts are made, additional
internal standards must be added to maintain the
required 40 ng/uL for each constituent in the ex-
tract volume. If the concentration of any com-
pound exceeds the initial calibration range, the
extract must be diluted and reanalyzed. Secon-
dary ion quantitation is only allowed when there
are sample interfercnces with the primary ion.
If secondary ion quantitatien is performed, the
reasons must be documnented in the laboratory
notebook.
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VII. CALCULATIOS

A. Qualitative Analysis

1. Compounds shall be identified by an analyst com-
petent i'n the interpretation of mass spectra by
comparison of the sample mass spectrum to the
mass spectrum of a standard of the suspected com-
pound. Two criteria must be satisfied to verify
the identifications: elution of the sample com-
ponent at the same GC relative retbntion time as
the standard component and correspondence of the
sample component and standard component mass
spectra.

a. For establishing correspondence of the GC
relative retention time (MRT), the sample
component •RT's determined during initial
calibration are used, sample RRT will be
±30%.

For reference, the standard must be run on
the same shift as the sample. If coelution
of interfering components prohibits accurate
assignment of the sample component RRT from
the total ion chromatogram, the RRT should
be assigned by using extracted ion current
profiles for ions unique to the component of
interest.

b. For comparison of standard and sample com-
ponent maas spectra, mass spectra obtained
on the contractor's GC/MS are required.
Once obtained, these standard spectra may be
used for identification purposes, only if
the contractor's GC/MS meets the DFTPP daily
tuning requirements. These standard spectra
may be obtained from the run used to obtain
reference ARTs.

2. The requirements for qualitative verification by
comparison of mass spectra are as follows:

a. All ions present in the standard mass spec-
tra at a relative intensity greater than 10%
(most abundant ion In the spectrum equals
100%) must be present in the sample spectrum.
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b. The relative intensities of ions specified
in (1) must agree within plus or minus 20%
between the standard and simple spectra.
(Example: For an ion with an abundance of
50% in the standard spectra, the correspond-
ing sample ion abundance must be between 30
and 70 percent.

3. If a compound cannot be verified by all of the
criteria in the preceding paragraphs, but in the
technical judgement of the mass spectral inter-
pretation specialist, the identification is cor-
rect, then the analyst shall report that identi-
fication and proceed with quan- tification.

B. Quantitative Analysis

1. Target components identified shall be quantified
by the internal standard method. The internal
standard used shall be the one nearest the reten-
tion time to that of a given analyte. The EICP
area of characteristic ions of analytes listed in
this method are used.

The extracted ion current profile (EICP) of the
internal standards must be monitored and evalu-
ated for each standard. If EICP area for any in-
ternal standard changes by more than a factor of
one-half (-50%), the mass spectrometric system
must be inspected for malfunction and corrections
made as appropriate. When corrections are made,
reanalysis of samples analyzed while the system
was malfunctioning is necessary.

3. The relative response factor (RRF) from the daily
standard analysis is used to calculate the con-
centration in the sample. Secondary ions may be
used if interferences are present. The area of a
secondary ion cannot be substituted for the area
of a primary ion unlets a relative response
factor is calculated using the secondary ion.

a. Calculate the concentration in the sample
using the relative response factor (RRF) and
the following equation:

WaterWater (Ax) (Is) (Vt)

C o n c e n - u g / L - ( A_ _ _ _ _ _ _ _ _

tratlon (is)(RRF)(Vo)(Vi)
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Ax - Area of the characteristic Jon for
the compound to be measured

Ais - Area of the characteristic ion for
the internal standard

is - Amount of internal standard injec-
tion in nanograms (ng)

Vo - Volume of water extracted in milli-
liters (ml)

Vi - Volume of extract injected (ul)

Vt - Volume of total extract. (Use 2C00
ul or a factor of this when dilu-
tions are made. The 2000 ul is de-
rived from combining half of the 1
ml BN extract and half of the 1 ml A
extract.)

4. Calculate surrogate standard recovery on all sam-
ples, blanks and spikes. Determine if recovery
is within limits described in Section IX.B.

a. Calculation for surrogate recovery.

Percent Surrogate Recovery - Qd X 100%
Qa

Where: Qd - quantity determined by analysis
Qa - quantity added to sample

b. If recovery is not within limits, the fol-
lowing is required:

1) Check to be sure there are no errors in
calculations, surrogate solutions and
internal standards. Also, check in-
strument performance.

2) Reanalyze the sample if none of the
above reveal a problem.
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Vill. DAILY QUALITY CONTROL

A. Control Samples

1. Surrogate Standard Spike Solution: 100 ug/ml
base/neutral surrogates, 100 ug/ml acid surro-
gates.

a. In a 50 ml volumetric flask, add 1.0 ul of
each 5,000 ug/ml base/neutral reference sur-
rogate standard and 1.0 ml of each 5,000
ug/ml acid reference surrogate standard.
Dilute to the mark with methylene chloride.
Mix by inverting several times.

Control
Volume Spike

(ml) of Solution
Surrogate 5,000 ug/ml Conc.
Standard stock (ug/ml)

2-Fluorophenol 1.0 100
2-Fluorobiphenyl 0.5 50
2,4,6-Tribromophenol 1.0 100
p-Terphenyl-d 14  0.5 50

b. All method blanks and field samples will be
spiked with 0.5 ml of this 50/100 ug/ml sur-
rogate spiking solution prior to extraction
and analysis, as described in section VII.
This produces an extract with 100 ug/ml
base/neutral surrogate compounds and 100 ug/
ml acid surrogate compounds.

2. Method blanks will be prepared using reagent
water spiked with 100 mg/L each of sulfate and
chloride (see Section V.A.)

IX. REFERENCES

U.S. EPA Contract Laboratory Program Statement of Work Or-
ganicR Analysis, Multi-media, Multi-concentration, 10/86,
revised 1/87.
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X. DATA

A. Off-the-shelf Analytical Reference Material Character-
ization: Not applicable.

* B. Initial Calibration: See attached.

1. Response vs. Concentration Data: See attached.

2. Response vs. Concentration Graphs: N/A.

C. Daily Calibration

1. Response: See attached.

2. Required percentage or two standard deviations:
See attached.

X1. INSTRUMENT PARAMETERS/OPERATING CONDITIONS

GC/MS/DS: Hewlett Packard MSD
Electron Energy: 70 volts
Scan Time: 1 sec per scan

Initial Column Temperature Hold - 506C for 1 minute

Column Temperature Program - 50-3100C at 10 degrees/
minute

Final Column Temperature Hold - 3106C for 10 minutes

Injector Temperature - 2200C

Transfer Line Temperature - 2906C

Source Temperature - 1900C

Injector-Grob type, splitless
Sample Volume - 2 ul

Carrier Gas - Helium at 1 ml/minute
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SEMIVOLATILE PRIORITY POLLUTANT ORGANICS

SO IL AND LEACHATES

I. SUMMARY

A. Analytes This method can analyze for the following
compounds (*surrogates).

*2-Fluorophenol Phenols
*2-Fluorobiphenyl *p-Terphenyl-d14
'2,4,6-Tribromophenol Polynuclear Aromatic
Phthalates Hydrocarbons

B. Matrix: This method is applicable to aqueous, soil,

and solid samples.

C. General Method

Leachate

A measured volume of sample, approximately one liter,
is serially extracted with methylene chloride at a pH
greater than 11 and again at pH less than 2, using a
separatory funnel or a continuous extractor. The
methylene chloride extracts are dried and concentrated
separately to a volume of I ml. The extract is then
analyzed by GCUMS.

soil

A 30-gram portion of sediment is mixed with anhydrous
sodium sulfate and extracted with 1:1 methylene chlo-
ride/acetone using an ultrasonic probe. A gel permea-
tion column cleanup is used before analysis.

43363
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II. APPLICATICN

Leachates Soils

A. Tested Concentration Range: 0.5 - 200 ug/L 0.017-6.7 ug/g

2-Fluorophenol 0.5 - 120 ug/L 0.017-4.0 ug/g
2-Fluorobiphenyl 1.5 - 120 ug/L 0.017-4.0 ug/g
2,4,6-Tribromophenol 2.0 - 200 ug/L 0.067-6.7 ug/g
p-Terphenyl-d14 0.5 - 160 ug/L 0.017-5.3 ug/g

B. Sensitivity Factor Average Response

2-Fluorophenol 2.92 2.92
2-Fluorobiphenyl 2.32 2.32
2,4,6-Tribromophenol 0.33 0.33
p-Terphenyl-d14 1.55 1.55

C. Reportinq Limit

To be determined on-site.

D. Interferences

Method interferences may be caused by contaminants in
solvents, reagents, glassware and other sample pro-
cessing hardware, that lead to discrete artifacts and/
or elevated baselines in the total ion current pro-
files (TICPs). All of these materials must be rou-
tinely demonstrated to be free from interferences
under the conditions of the analysis by running labor-
atory reagent blanks. Matrix interferences may be
caused by contaminants that are coextracted from the
sample. The extent of matrix interferences will vary
considerably from source to source.

E. Analysis Rate: 15 samples can be extracted in an
eight-hour day, 5 sample extracts can be analyzed in
an eight-hour day after instrument calibration.

F. Safety Information

No special requirements necessary for the handling: of
these chemicals. Chemists should adhere to good
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laboratory practices at all times when performing this

procedure.

III. APPARATUS AND CMEMICALS

A. Glassware/Hardware

1. Separatory funnel - 2,000 ml, with teflon stop-
cock.

2. Drying column - 19 mm ID chromatographic column
with coarse frit. (Substitution of a small pad
of Pyrex glass wool for the frit will prevent
cross contamination of sample extracts.)

3. Concentrator tube - Kuderna-Danish, 10 ml, gradu-
ated (Kontes K-570050-1025 or equivalent). Cali-
bration must be checked at the volumes employed
in the test. Ground glass stopper is used to
prevent evaporation of extracts.

4. Evaporative flask - Kuderna-Danish, 500 ml
(Kontes K-570001 0500 or equivalent). Attach to
concentrator tube with springs.

5. Snyder column - Kuderna-Danish, Three-ball macro
(Kontes K-503000 0121 or equivalent).

6. Snyder cclumn - Kuderna-Danish, Two-ball micro
(Kontes K569001 0219 or equivalent).

7. Vials - Amber glass, 2 ml capacity with Teflon-
lined screw cap.

8. Continuous liquid-liquid extractors - Equipped
with Teflon or glass connecting joints and stop-
cocks re quiring no lubrication (Hershberg-Wolf
Extractor-Ace Glass Company, Vineland, NJ P/N
6841-10 or equivalent.)

9. Silicon carbide boiling chips - approximately
1C/40 mesh. Heat to
4 00 oC for 30 minutes or Soxhlet extract with methy
lene chloride.

10. Water bath - Heated, with concentric ring cover,
capable of temperature control (t 20C). The bath
should be used in a hood.

4336B
D-73



Semivolatiles by GC/MS: Soil
and TCLP Leitchates
Revision 1
April 1988
Page 4 of 23

11. Balance - Analytical, capable of accurately
weighing ± 0.0001 g.

12. Nitrogen evaporation device equipped with a water
bath that can be maintained at 35-400C. The
N-Evap by Organomation Associates, Inc., South
Berlin, MA (or equivalent) is suitable,

13. Ultrasonic cell disruptor, Heat System - Ultra-
sonics, Inc. Model 385 SONICMTOR (475 Watt with
pulsing capability, No. 305 3/4 inch tapped high
gain "Q" disruptor horn or No. 208 3/4 inch
standard solid disruptor horn), or equivalent
device with a minimum of 375 Watt output capabil-
ity. NOTE: In order to ensure that sufficient
energy is transferred to the sample during extrac-
tion, the horn must be replaced if the tip begins
to erode. Erosion of the tip is evidenced by a
rough surface.

B. Instrumentation

1. Gas chromatograph - An analytical system complete
with a temperature programmable gas chromatograph
suitable for splitless injection and all required
accessories including syringes, analytical col-
umns, and gases.

2. Column - 30 m x 0.25 mm ID (or 0.32 mm) bonded-
phase silicone coated fused silica capillary
column (J&W Scientific DB-5 or equivalent). A
film thickness of 1.0 micron is recommended be-
cause of its larger capacity. A film thickness
of 0.25 micron may be used.

3. Mass Spectrometer - Capable of scanning from 35
to 500 amu every 1 second or less, utilizing 70
volts (nominal) electron energy in the electron
impact ionization mode and producing a mass spec-
trum which meets all required criteria when 50 ng
of decefluorotriphenylphosphine (DFTPP) is in-
jected through the GC inlet (See Table 1).
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Table I

DFTPP Key Ions and Ion Abundance Criteria

Mass Ion Abundance Criteria

51 30.0 - 60.0 percent of mass 198
68 less than 2.0 percent of mass 69
70 less than 2.0 percent of mass 69

127 40.0 - 60.0 percent of mass 198
197 less than 1.0 percent of mass 198
198 base peak, 100 percent relative abundance
199 5.0 - 9.0 percent of mass 198
275 10.0 - 30.0 percent of mass 198
365 greater than 1.00 percent of mass 198
441 present but less than mass 443
442 greater than 40.0 percent of mass 198
443 17.0 - 23.0 percent of mass 442

4. Data system - A computer system must be Inter-
faced to the mass spectrometer that allows the
continuous acquisition and storage on machine
readable media of all mass spectra obtained
throughout the duration of the chromatographic
program. The computer must have software that
allows searching any GC/MS data file for ions of
a specific mass and plotting such ion abundances
versus time or scan number. This type of plot is
defined as an Extracted Ion Current Profile
(EICP). Software must also be available that
allows integrating the abundance in any EICP be-
tween specified tite or scan ntwaber limits.

5. The following instrum•ental parameters are re-
quired for all performance tests and for all
sample'analyses:

Electron Energy - 70 voltc (nominal)
Mass Range - 35 to 500 amu
Scan Tire - Not to exceed 1 sec. per scan
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6. Analyze the 1.0 ml extract by W/KS using a
bonded-phase silicono-coated fused silica capil-
lary column. The roccmended GC operating condi-
tions to be used are as follows. They will be
adjusted as needed.

Initial Column Temperature Hold - 504C for 1
minute

Colunm Temperature Program - 50-3101C at 10
degrees/min.

Final Column Temperature Hold - 3106C for 10
minutes

Injector Temperature - 220'C

Transfer Line Temperature - 290*C

Source Temperature - 190WC

Injector-Grob type, splitless

Sample Volume - 2 ul

Carrier Gas - Helium at I
ml/minuto

C. Anav:tes:

Primary Secondary
Compound CAS Nu:•ber Ion Ion

2-Fluorobiphenyl 321-60-0 172 171
Terphonyl-d, 4  92-94-4 244 122,212
2-Fluorophenol 367-12-4 112 64
2,4,6-Tribromcphenol 118-79-6 330 332,141

D. Reaqents and SARYS

1. Reagent water - Reagent water is defined as a
water in which an interferont is not observed at
or above the CRQL of each parameter of interest.
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2. Sodium hydroxide solution (ION) - Dissolve 40 g

NaOH in reagent water and dilute to 100 ml.

3. Sodium thiosulfate - (ACS) Granular.

4. Sulfuric acid solution (1+1) - Slowly add 50 ml
of H2SO4 (sp gr 1.84) to 50 ml of reagent
water.

S. Acetone, methanol, methylene chloride - Pesticide
quality or equivalent.

6. Sodium sulfate - (ACS) Powdered, anhydrous.
Purify by heating at 4009C for four hours in a
shallow tray. cool in a desiccator, and store in
a glass bottle. Baker anhydrous powder, catalog
073898 or equivalent.

7. Stock standard solutions are made from EMSL-LV
supplied standard materials.

Reference Concentration
Standard Source Purity ug/ml

2-Fluorobiphenyl EPAQAMB 99% 5,000 + 500
p-Terphenyl-d14 EPAQAMB OAT 5,000 500
2-Fluorophenol EPAQAMB QAR 5,000 ± 500

NOTES: 0AR-Quality Assurance Reagent 95% - 99%

Purity

QAS-Quality Assurance Standard > 99% Purity

OAT-Ouality Assurance Technical Materials
( 95% Purity

0AMB &Quality Assurance Materials Bank

RTP-Research Triangle Park

IV. CALIBRATICN

A. Initial Calibration

1. Preparation of Standards
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a. Calibration Standard A: Suppelco PAH stan-
dard

b. Calibration Standard B: Suppelco Phthalate
standard

c. Calibration Standavd C: Suppelco Phenol
standard

d. Calibration Standard D:

1000 ug/ml (5.0 ml) each of 2-fluorobiphen-
yl, p-terphenyl-dl4, 2-fluorophenol, and
2,4,6-tribromophenol prepared by combining I
ml each of individual 5000 ug/ml standard
solutions. Fix by inverting several times.

e. Calibration Standard E:

f. Calibration Standard F:

100 ug/ml (2.0 ml) each of 2-fluorobiphenyl,
p-terphenyl-dl 4 , phenol-d 5 , 2-fluoro-
phenol, and 2,4,6-tribromophenol prepared by
adding 0.2 ml of D to 1.8 ml of DCM. Mix by
inverting several times.

g. Working Calibration Standards

Prepare calibration standards at four con-
centration levels by diluting the indicated
volumes oi colibration standards, C,D,E, and
F to 1.0 ml with DCM. Mix by inverting sev-
eral timzs.

BNA/Pest Working Calibration Standard Prepar-
ation" (*2 uL each injected onto the GC/MS)

Calibration Amount (uL) of Calibratimn
Standard Standard used per 1.0 mL

C 100 80 60 25 0
D 100 80 60 25 0
E 0 0 0 0 0
F0 0 0 0 0
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DCX added: 800 840 880 950 1,000

Final Concentra-
tion (ug/wL) 100 80 60 25 Blank

Equivalent Soil
Conc. (ug/g) 6.7 5.3 4.0 1.7 0

h. Great care must be taken to maintain the in-
tegrity of all standard solutions. Store
all standard solutions at -106C to -200C in
screw-cap amber bottles with Teflon liners.
Fresh standards should be prepared every
twelve months at a minimum. The continuing
calibration standard should be prepared
weekly and stored at 40C.

2. Instrument Calibration

a. Each GC/MS system must have the hardware
tuned to meet the criteria in Table 1 (see
III.A.13.c.) for a 50 ng injection of deca-
fluorotriphenylphosphine (DFTPP). This cri-
teria must be demonstrated every 24 hours.

b. The internal standards should permit most
components of interest in a chromatogram to
have retention times of 0.80 to 1.20 rela-
tive to the internal standards. Use the
base peak ion from the specific internal
standard as the primary ion for quantifica-
tion. If interferences are noted, use the
next most intense ion as the secondary ion,
i.e., for 1,4-dichlorobenzene-d 4 , use m/z
152 for quantification.

"c. The internal standards are added to all cal-
ibration standards and all sample extracts
just prior to analysis by GCIW3. A 5 ul al-
iquot of the internal standard solution
should be added to a 50 ul aliquot of dali-
bration standards. In addition, a standard
containing all of the semi-volatile priority
pollutant compounds at 80 ug/ml is analyzed
to enable the mass spectrometer data system
to specifically search for these compounds.
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3. Analysis of rcalibration data

a. Analyze 2 ul of each calibration standard
and tabulate the area of the primary charac-
teristic ion against the concentration for
each compound including the surrogate com-
pounds. Calculate relative response factors
(RRF) for each compound using Equation 1.

Ax Cis
Equation 1: RRF - __ X

Ais CX
Where:

Ax - Area of the characteristic ion for
the compound to be measured.

Ais - Area of the characteristic ion for
the respective internal standard.

Cis - Concentration of the internal stan-
dard (ng/ul).

Cx - Concentration of the compound to be
measured (ng/ul).

The average relative response factor (RRF)
should be calculated for all compounds.

b. The RRF for the highest linear range cali-
bration standard analyzed will be compared
to the initial RRF and prior initial/daily
calibrations. The RRF must agree within 25%
of the mean.

Target Target
Initial Daily
Calib. Calib.

Compound (ug/ml) (ug/ml)

2-Fluorophenol 120 100
2-Fluorobiphenyl 120 100
2,4,6-Tribromophenol 200 100
p-Terphenyl-d 14  160 100
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The extracted ion current profile (EICP) of
the internal standards must be monitored and
evaluated for each standard. If EICP area
for any internal standard changes by more
than a factor of one-half (-50%), the mass
spectrometric system must be inspected for
malfunction and corrections made as appro-
priate.

B. Daily Calibration

1. Preparation of Standards

a. Daily calibration will consist of the analy-
sis of one calibration standards at a con-
centration of 100 ug/ml for each target com-
pound.

b. Calibration standards will be those prepared
in section IV.A.1. A 50 ug/ml working cali-
bration standard is prepared by mixing 50 ul
each of calibration standards C and D with
800 ml of DCM. A 2 ul injection of this
working calibration standard is equivalent
to a sample concentration of 100 ug/L.

c. The calibration standards will also contain
the internal standards at a concentration of
50 ug/L (section IV.A.2.c. above).

d. One of the calibration standards is analyzed
at the beginning of the day; the other, at
the end of the day. In addition, a standard
containing all of the volatile priority pol-
lutant compounds at 80 ug/ml is analyzed to
enable the mass spectrometer data system to
specifically search for these comnounds.

2. Instrument calibration is performed as described
in Section IV.A.2.

3. Analysis of calibrativn data is performed as de-
scribed in Section IV.A.3. Acceptance criteria
is the specified ± 25% or two standard deviations.

4. Calibration checks: NA
4336B
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V. SAMPLE HANOLING/STORAG2

A. Sampling procedure: Samples are collected in 1 L
(minimum volume) glass bottles with teflon-lined caps.
A full liter is needed for a single analysis. Extra
volume must be collected if the laboratory is to pre-
pare/analyze laboratory duplicates and/or spikes.

B. Containers will be amber glass with teflon-lined caps,
cleaned according to USATHAMA guidelines.

C. Storage conditions: Samples are maintained at 40C
from time of collection to time of analysis. Once ex-
tracted, the extracts will be stored at 40 C.

D. Holding Time Limits

1. Sample extraction must be performed within 7 days
of sample collection. Analysis of the extract
must be completed within 40 days of extraction.

2. All samples/extracts will be held for a period of
30 days following report submittal, at which time
COR permission must be obtained for final dispos-
al.

E. Solution Verification

Standards for calibration and control spikes are pre-
pared independently by different laboratory personnel.
Results of the analyzed control spike samples serve to
verify the solutions.

Vl. PROCEDURE

A. Separations - Leachates

Sample Extraction - Separatory Funnel

1. Samples will be extracted using separatory funnel
techniques. If emulsions prevent acceptable sol-
vent recovery with separatory funnel extraction,
continuous extraction may be used. The separa-
tory funnel extraction scheme described below as-
sumes a sample volume of 1-liter.
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2. Using a 1-liter graduated cylinder, measure out a
1-liter sample aliquot and place it into a
2-liter separatory funnel. Pipet 1.0 ml surro-
gate standard spiking solution into the separa-

* tory funnel and mix well. Check the pH of the
sample with wide range pH paper and adjust to pH

-w• ) 11 with 1ON sodium hydroxide.

3. Add 60 ml methylene chloride to the separatory
funnel and extract the sample by shaking the
funnel for two minutes, with periodic venting to
release excess pressure. Allow the organic layer
to separate from the water phase for a minimum of
10 minutes. If the emulsion interface between
layers is more than one-third the volume of the
solvent layer, the analyst must employ mechanical
techniques to complete the phase separation. The
optimum technique depends upon the sample, and
may include: stirring, filtration of the emulsion
through glass wool, centrifugation, or other
physical methods.

4. Collect the methylene chloride extract in a
250-ml Erlenmeyer flask.

5. Add a second 60-ml volume of methylene chloride
to the sample bcttle and repeat the extraction
procedure a second time, combining the extracts
in the Erlenmeyer flask. Perform a third extrac-
tion in the same manner. Label the combined ex-
tract as the base/neutral fraction.

6. Adjust the pH of the aqueous phase to less than 2
using sulfuric acid (1+1). Serially extract
three times with 60-ml aliquots of methylene
chlori-e, as per paragraph V.A.3. Collect and
combine the extracts in a 250-ml Erlenmeyer flask
and l1Lel the combined extract as the acid frac-
tion.

7. Assemble a Kuderna-Danish (K-D) concentrator by
attaching a 10-ml concentrator tube to a 500-ml
evaporative flask. Other concentration devices
or techniques may be used in place of the K-D, if
equivalency is demonstrated for all extractable
organics on the target analyte list.
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8. Transfer the individual base/neutral and acid
pouring extracts through separate drying columns
containing about 10 cm of anhydrous granular
sodium sulfate, and collect the extracts in the
separate K-D concentrators. Rinse the Erlenmeyer
flasks and columns with 20 to 30 ml of methylene
chloride to complete the quantitative transfer.

9. Add one or two clean boiling chips and attach a
three-ball Snyder column to the evaporative
flask. Pre-wet the Snyder column by adding about
I ml methylene chloride to the top of the column.
Place the apparatus on a hot water bath (800 to
900C) so that the concentrator tube is partial-
ly immersed in the hot water, and the entire
lower rounded surface of the flask is bathed with
hot vapor. Adjust the vertical position of the
apparatus and the water temperature as required
to complete the concentration in 10 to 15 minutes.
At the proper rate of distillation, the balls of
the column will actively chatter but the chambers
will not flood with condensed solvent. When the
apparent volume of liquid reaches 1 ml, remove
the K-D apparatus from the water bath and allow
it to drain and cool for at least lminutes.
Remove the Snyder column and rinse the flask and
its lower joint into the concentrator tube with
1-2 ml of methylene chloride. A 5-ml syringe is
recommended for this operation. Place the con-
centrator tube in a warm water bath (35 0 C) and
evaporate the solvent volume to just below I ml
using a gentle stream of clean, dry nitrogen
filtered through a column of activated carbon.
Caution: New plastic tubing must not be used be-
tween the carbon trap and the sample, as it may
introduce interferences. The internal wall of
the tube must be rinsed dowm several times with
methylene chloride during the operation and the
final volume brought to 1 ml with methylene
chloride. During evaporation, the tube solvent
must be kept below the water level of the bath.
The extract must never be allowed to become dry.

B. Separations - Soil/Solid Waste

1. Decant and discard any water layer on a sediment
sample. Mix samples thoroughly, especially com-
posited samples. Discard any foreign objects such
as sticks, leaves, and rocks.
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Determine sample pH: Transfer 50 g of soil/
sediment t a 100 mL beaker. Add 50 mL of water
and stir for 1 hour. Determine the pH of sample
with glass electrode and pH meter while stirring.
Report pH value on appropriate data sheets. If
the pH of the soil is greater than 11 or less
than 5, contact the USATHAMA Project Officer
"cited in the contract for instructions on how to
handle the sample. Method modification or alter-
nate method is required.

* Document the instructions in the laboratory
notebook. Discard this portion of the sample.

2. The following steps should be performed rapidly
to avoid loss of the more volatile extractables.
Weigh approximately 30 g of sample to the nearest
0.1 g into a 400-mL a beaker and add 50 g of
anhydrous powered sodium sulfate. Mix well. The
sample should have a sandy texture at this point.
Immediately, add 100 mL of 1:1 methylene chloride
- acetone to the sample, then add the surrogates.

a) Immediately after weighing the sample for
extraction, weigh 5-10 g of the sediment
into a tared crucible. Determine the percent
moisture by drying overnight at 105 0 C. Allow
to cool in a desiccator before weighing.

q of sample - of dry sample X 100 - % moisture
g of sample

b) When using GPC, add 1.0 mL of base/neutral
and acid surrogate standard to the sample.

3. Place the bottom surface of the tip of the 3/4
inch disruptor horn about 1/2 inch below the
surface of the solvent but above the sediment
layer.

4. Sonicate for 1-1/2 minutes with the W-385 (or 3
minutes with the W-375), using No. 208 3/4 inch
standard disruptor horn with output control knob
set at 10 (or No. 305 3/4 inch tapped high gain
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Q" disruptor horn at 5 and mode switch on "1 sec.
pulse" and % duty cycle knob set at 50%. Do NOT
use MICROTIP probe.

5. Repeat the extraction two more times with 2
additional 100 mL portions of 1:1 methylene
chloride - acetone. Before each extraction, make
certain that the sodium sulfaate is free flowing
and not a consolidated mass. As required, break
up large lumps with a clean spatula, or very
carefully with the tip of the probe. Decant off
the extraction solvent after each sonication. ON
the final sonication, pour the entire sample into
the Buchner funnel and rinse with 50 mL of 1:1
methylene chloride - acetone.

6. Transfer the extract to a Kuderna-Danish (K-D)
concentrator consisting of a 10 mL concentrator
tube and a 500-mL evaporative flask.

7. Add one or two clean boiling chips and attach a
three-ball Snyder column to the evaporative
flask. Pre-wet the Snyder column by adding about
I mL methylene chloride to the top of the column.
Place the K-D apparatus on a hot water bath (800
to 900C) so that the concentrator tube is par-
tially immersed in the hot water, and the entire
lower rounded surface of the flask is bated with
hot vapor. Adjust the vertical position of the
apparatus and the water temperature as required
to complete the concentration in 10 to 15
minutes. At the proper rate of distillation, the
balls of the column will actively chatter but the
chambers will not flood with condensed solvent.
When the apparent volume of liquid reaches 1 m.L,
remove the K-D apparatus from the water bath and
allow it to drain and cool for at least 10
minutes, and make up to 10 mL volume with
methylene chloride.

C. Chemical Reactions

None involved with this procedure.

D. Instrumental Analysis

1. Each 1.0 ml to 10 ml extract will contain the
combined base/neutral and acid fractions when
received for analysis from extraction.
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2. Internal standard solution is added to each
sample extract. Add 5 uL of internal standard
solution to the sample extract.

3. Analyze the extract by GCfcS using a bonded-phase
silicone-coated fused silica capillary column.
The recommended GC operating conditions to be
used are as follows:

Initial Column Temperature - 500C for-l minute
Hold

Column Temperature Program - 50-3106C at 10
degrees/min.

Final Column Temperature - 310°C for 10
Hold minutes

Injector Temperature - 2200C
Transfer Line Temperature - 2906C
Source Temperature - according to manu-

facturer's speci-
fications

Injector-Grob-type, splitless
Sample Volume - 1 - 2 uL
Carrier Gas - Helium at 1 ml/min

NOTE: Make any extract dilution indicated by
characterization prior to the addition of inter-
"nal standards. If any further dilutions of water
"or soil/sediment extracts are made, additional
internal standards must be added to maintain the
required 40 ng/uL for each constituent in the ex-
tract volume. If the concentration of any com-
pound exceeds the initial calibration range, the
extract must be diluted and reanalyzed. Secon-
dary ion quantitation is only allowed when there
are sample interferences with the primary ion.
If secondary ion quantitation is performed, the
reasons must be documented in the laboratory
notebook.

VII. CALCULATIONS

A. Qualitative Analysis

1. Compounds shall be identified by an analyst com-
petent in the interpretation of mass spectra by
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comparison of the sample mass spectrum to the
mass spectrum of a standard of the suspected com-
pound. Two criteria must be satisfied to verify
the identifications: elution of the sample com-
ponent at the same GC relative retention time as
the standard component and correspondence of the
sample component and standard component mass
spectra.

a. For establishing correspondence of the GC
relative retention time (RRT), the sample
component RRT's determined during initial
calibration are used, sample RRT will be
t30%.

For reference, the standard must be run on
the same shift as the sample. If coelution
of interfering components prohibits accurate
assignment of the sample component RRT from
the total ion chromatcgram, the RRT should
be assigned by using extracted ion current
profiles for ions unique to the component of
interest.

b. For comparison of standard and sample com-
ponent mass spectra, mass spectra obtained
on the contractor's GC/MS are required.
Once obtained, these standard spectra may be
used for identification purposes, only if
the contractor's GC/MS meets the DFTPP daily
tuning requirements. These standard spectra
may be obtained from the run used to obtain
reference RRTs.

2. The requirements for qualitative verification by
comparison of mass spectra are as follows:

a. All ions present in the standard mass spec-
tra at A relative intensity greater than 10%
(most abundant ion in the spectrum equals
100%) must be present in the sample spectrum.

b. The relative intensities of ions specified
in (1) must agree within plus or minus 20%
between the standard and sample spectra.
(Example: For an ion with an abundance of
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50% in the standard spectra, the correspond-
ing sample ion abundance must be between 30
and 70 percent.

3. If a compound cannot be verified by all of the
criteria in the preceding paragraphs, but in the
technical judgement of the mass spectral inter-
pretation specialist, the identification is cor-
rect, then the analyst shall report that identi-
fication and proceed with quantification.

B. Quantitative Analysis

1. Target components identified shall be qusntified
by the internal standard method. The internal
standard used shall be the one nearest the reten-
tion time to that of a given analyte. The ETCP
area of characteristic ions of analytes -listed in
this method are used.

The extracted ion current profile (EICP) of the
internal standards must be monitored and evalu-
ated for each standard. If EICP area for any in-
ternal standard changes by more than a factor of
one-half (-50%), the mass spectrometric system
must be inspected for malfunction and corrections
made as appropriate. When corrections are made,
reanalysis of samples analyzed while the system
was malfunctioning is necessary.

3. The relative response factor (RRF) from the daily
standard analysis is used to calculate the con-
centration in the sample. Secondary ions may be
used if interferences are present. The area of a
secondary ion cannot bo substituted for the area
of a primary ion unless a relative response
factor is calculated using the secondary ion.

a. Calculate the concentration in the sample
using the relative response factor (RRF) and
the following equation:

Water
(Ax)(Is)(Vt)

Concon- ug/L - -
tration (Qs)(RR.F)(Vo)(Vi)
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Ax - Area of the characteristic ion for
the compound to be measured

Ais - Area of the characteristic ion for
the internal standard

is - Amount of internal standard injec-
tion in nanograms (ng)

Vo  = Volume of water extracted in milli-
liters (ml)

Vi - Volume of extract injected (ul)

Vt - Volume of total extract. (Use 2000
ul or a factor of this when dilu-
tions are made. The 2000 ul is de-
rived from conbining half of the 1
ml BN extract and half of the 1 ml A
extract.)

b) Calculate the concentration in the sample
using the relative responsq factor (RRF) and
the following equation:

Soil/Sediment

Concentration ug/kg - (Ax)(Is)(Vt)

(Ajg)(RPF)(Vj)(Wg)(D)

(Dry weight basis)

Where:

AX - Area of characteristic ion for
the compound to be measured.

Ais - Area of characteristic ion for
the internal standard.

is - Amount of internal standard
injection in nanograms (ng).

Vt - Volume of low level total ex-
tract (Use 1000 uL or a factor
of this uhen dilutions are made.
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If GPC cleanup is used, the
volume is 2000 uL. The 1000 uL
is derived from concentrating
the 9.5 mL.)

Vi - Volume of extract injected (uL)

D - 100 - % moisture
100

Ws - Weight of sample extracted
(grams)

4. Calculate surrogate standard recovery on all sam-
ples, blanks and spikes. Determine if recovery
is within limits described in Section IX.B.

a. Calculation for surrogate recovery.

Percent Surrogate Recovery - Q- X 100%
Qa

Where: Od - qu&antity determined by analysis
Qa - quantity added to sample

b. If recovery is not within limits, the fol-
lowing is required:

1) Check to be sure there are no errors in
"" calculations, surrogate solutions and

internal standards. Also, check in-
strument performance.

2) Reanalyze the sample if none of the
above reveal a problem.

VIII. DAILY OUALITY CONTROL

A. Control Samp)les

1. Surrogate Standard Spike Solution: 100 ug/ml
base/neutral surrogates, 100 ug/ml acJd surro-
gates.
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a. In a 50 ml volumetric flask, add 1.0 ul of
each 5,000 ug/ml base/neutral reference sur-
rogate standard and 1.0 ml of each 5,000
ug/ml acid reference surrogate standard.
Dilute to the mark with methylene chloride.
Mix by inverting several times.

Control
Volume Spike

(ml) of Solution
Surrogate 5,000 ug/ml Conc.
Standard stock (ug/ml)

2-Fluorophenol 1.0 100
2-Fluorobiphenyl 0.5 50
2,4,6-Tribromophenol 1.0 100
p-Terphenyl-d 14  0.5 50

b. All method blanks and field samples will be
spiked with 0.5 ml of this 50/100 ug/ml sur-
rogate spiking solution prior to extraction
and analysis, as described in section VII.
This produces an extract with 100 ug/ml
base/neutral surrogate compounds and 100 ug/
ml acid surrogate compounds.

2. Method blanks will be prepared using reagent
water spiked with 100 mg/L each of sulfate and
chloride (see Section V.A.)

IX. REFERENCES

U.S. EPA Contract Laboratory Program Statement of Work Or-
ganics Analysis, Multi-media, Multi-concentration, 10/86,
revised 1/87.

X. DATA

A. Off-the-shelf Analytical Reference Material Character-
ization: Not applicable.

9. Initial Calibration: See attached.

1. Response vs. Ccncentration Data: See attached.
43368
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2. Response vs. Concentration Graphs: N/A.

C. Daily Calibration

1. Response: See attached.

2. Required percentage or two standard deviations:
See attached.

Xl. INSTRUMENT PARAMETERS/OPERATING CONDITIONS

GC/MS/DS: Hewlett Packard MSD
Electron Energy: 70 volts
Scan Time: 1 sec per scan

Initial Column Temperature Hold - 500C for 1 minute
Column Temperature Program - 50-3106C at 13 degrees/

minute

Final Column Temperature Hold - 3106C for 10 minutes

Injector Temperature - 2200C

Transfer Line Temperature - 2900C

Source Temperature - 1900C

Injector-Grob type, splitless
Sample Volume - 2 ul

Carrier Gas - Helium at 1 ml/minute
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to some casts. tbe same technolopy ev4ence of Intent to bufld sAn evabisf waste balms *q!.3D3e&rvd also winl
a srv4 "yar weate ;maps that be eaMf had In &In k129 &

mamam lmraatAet In the same orto ccsuez rine "Pct wasa dosmizz "at 164s l9PA fudges
asquentWs ndulVAZt& However. tWta Included ft thoestizntes ofsavilble that C14he *O~OC~r 4-21" t14
Capacity masy Doi be euflolont to treat capacity foe aolwents and dioxin,. buthbent Itu~daid3 a fItho waste$ In
al of thno Vmoo'ats 43Il em a DeflIntIon of Alternative Treatmenwt taodod Upm t tfhibs

or to groups In or&-?r to ame all Capectly apm2 o UrAv ,h
available treatmenot capec~y on specillc The Agency believes that treatment iiwntee*onal inten tbbsado
soiabpopo so as to Impkmntl the techno , "esthat w'.1achieve the wastes &Mrom ehadopnole at the wiledt
m trictlons as quickly No. pccl starda established wider section possibie date. AS dltwýiAOd eaW11ier.
tinder this a~pproch. a" MCA waste as 3OO~m) can ha considered avthi'al T. NW~ ?hwv%*ks

* possible would ha prohlibted Iraa bnet capadty =der the provisias
bnmodiately. to"Ce section a awDPW w

5DefinItion of Available C~ect Section =ýI) direcs EPA to to asset~al Creneton capacliz no.
eetablo lamb ~ etna haemd ca t-atona Aguzy #UI ct= ý. ian pd ( cltoAU

In "atmat&4 avellable, OWA07it. the 621 vt w UIMn . ktnima lam an bazitaus 04lne mguvm 6O*4rlvcov &x~dz
Agency will COnS1444 Corr'l (O-s2 thrnb to to iý i 3- tYL at d t~a &at an ro pstvra! 61Z im a~ea rz4h
feitcMUM whih nlt de Porgiltt# environmmv Ta V-o -cncy boliovat 01A the toiwnon eua T~tz" t P 1
lociut' n szd facfJiaw opemntgr vnida Noi proVdAen reavrail1 wo~ be "at~am h fsltic ?12f i~tc aN*V' 1=
ItCRA intortm status. 17;d prAlwd by 111A,~,a 4~I e to [MAT. In siu"Pwno 4 Mý Sxa, Co
lowiusLc ind uapclty CxtcniALo~tht awgi =Sa~. lrrvoent - eveli or L-4thod; S~~onamol &
will bo oc-Itne by tha af1.2ctve date cia based an ii3A? rae fteca toft Ion a~a~
bad disposal prohbibIton. protect Wim&S boul~h and the Mist am kc~3tloo w04ýi nsiaVlon is
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disposlankfly eopCA%1Ind~zzn b1rtuyzcuoint t±tbeae gni-Vd
healt and the cAviiva~nL dVACrnf r xtxi½ 'o ~~ nc Lal1'~y
WPA will zot czaisdnr cndc;',r nn0Zktt rzz a Li2 r ;r 7
allacion to boasoelcd R1A 4A 1, r ýt ý -!C1-2CzS mnl7lý4a-azAc-

dtetraedu whedtn0 Lbzi'ct~cv d ci .Wv Incana' Vci =2 arztt WW13 t2z

bne*1 nd Neeovlnanioat AfleQ; Anmcili!IaW4S zcrv nC- a.cý:,rI rtatAt x."
EPA is not !ndludlr u~e,dc4>v 6). cd tin =Z3 1f1 7,Lt\ = 2:xinx=n~q Wihu teil L'A ¶174 t 74,"
Inection into dccp weflh In Its Ozr ly S'Zimy acil-'r~CvCz 'dzs IV pi s lu~ccd t17 'i Z1W.4
dtetiatlulous &1is dices not ;rcc' A Ito prdl nj.isi 61to At;1 seyo U, &vC:a u
amfor disposal of these wastes Wco i te~ criisl 'A ~ .
Aagust 2fl freattacat '2kaz w~hich W.3f ad&=froa n&~ ucd a krfl trs-L-Mn1 of
a. Kstlma~ce of Capacity b coe a Cof mn--r bsaMIdO waSSIC PerCi.? w of

- d~~~~ots lne. .J1 A Iiteds to tan ?vatoknw

bicJues tit Is avoWaf*l natt'ýIth "a bpud.~ 4h m~i
Nana" wastes MaCted fit IZ I ftp~,bt of th*-LAnlmum that Cwmdid acnt lhtrAi to nm%4%wd

A ap a&LIUAV= Wý3* ý r M Te 'c-. R;Mufrocnýua Seeas ofa frasesnocimz
mationuies cepocfl (c=r3yv7 1 v1 to mm7!:'?, malbd¶ pvtL Ca 142mpib agnd Remwve of 2cT.Tzcir
ae quantis~s duo rtitfrle vab3 t&* paflod of an cxak-A ts811b),029
smurattd annmo WCy r~. uca1s~2) or a cz*b,,& Withinsý I Mdaoanersdrl

6capaity4=4 9)4).the wastts may be Clucmzc toe
Surplus~ ~ ~ ~ Caact wM W1.-sda zý rowmL!c& tyI I placad in an

CAnnil. Seorsi dats ca the facility IS t inoMOmUTcn 'oth Wuede 1"e~t OA~L dli tner
'tg ' .i ren t oeo.siduals atcal be Omcsn h :'zrzt-ie

babls! In some tastancax. SA incy Mae 11a'wltp& n8
other availble idkema'= to ch't! "Z1 £OPurd=Ol btWqft" &62A Ll 6C2 t
capacity. such as t6 Mz~~ rtr ~psvz t~dL

pacikal nwdinn rt ý cejo'ly oIA The Armcy -'cpcond to exr=fe CVtecttt
aPadly aaulc0izcc As Cc: ,-Ted U¶hfr.¶1* m-4Žc Li3te.cicibu SqvCI=aufo ZVt. tnZ) -1

.lst when inad=caI tovt the Lind =htr~ aszt a -rog plan snt b act -4 z
IWA will omasd. beds czrxcct "- -!i AtcznoP-C rCý-tfled h AMPW ZZL4 ilup i rrLfA (4

epcdty and pland capoelty when flks aarý.tLzn ii trintsd ty aft tested @cn ItmyNtu 4 ri;tieA
inclslg cqilt7. roavem. escuccs a 2,jirr, 3L- 04l '7) A to brA a hawpse st- 71rŽ.ar~

np~,iaj tý-r"d w~c~j tthttW
CaWSM g4V\WCOPtu pdty 13 &1z~ 4CO WA's,-rslec c ~, i binat Iot * $0o' tmrkc %7=20

Irsn cs nItgVU wic*s r,4cMol &t est@51ctit. tlvý OCZA tC-TrW1Mn may Jaa ta 62~c C oMn&
used. ~ ~ 1ý Sctscvdycnb a fTiemeed lieas tisb.aat 12=12 awa Llsas ccssnm" 1I t

bflowC" M AY f coesuntatci vvenstM t*at A~suq da itft atrn-u CLzcl'u¼4 ciec be
I)COmWDCMU12J svailt net Sow ktcmatz of rn~ttts Waota r"Mond at bes ar '"y tsne tin

pilPuivate capacity which can be in nieCC Lr71ceatý-Ma U-1& ter csstd lbs wast Is EMt IWd L% 12Ž-
uetoproces addlticonA wastet review Cal cWNarusi cnthii daouhan fius nMedauals Wn ot

pmodue4 fci4.comonAna EPA ctill bdlsveo tat Its be placAid muey other mlTap
(1]Ptwo c~cl. t troe6 ow=e pMPMoco cFprc-ých1 LIM ErCc. iucdý tr wubulmtn4

b ling and able 1o accept wiasti defensl~bie end!iŽf a r dda cie anApm-ct
frvoa othier geeaw .4,. to proVo sntWQ lnzoedLictsew Treeatrzat 63airtt Crel*

eeArd tinies with waeo1=1 L-tent týrebethe. Via nwssrfy bars 1 br &An1AIn ne
IPA ilderats 6a 3Cts! retirit Aq4scy biFe:;n xe~2sI o caqtet'c et" 2 VI.

I~I5 10WiT-ato wrx;t wrctars frtatnt L3 czri-N in;?~d~t UO czrt12 ADr. M 7l7 4 P

aEsWTSrtm c.ti¶Mt17 Is Uldr edu~ ftta ] L ihadm,. a wants thst treatnntnttAI it %t4
gist ~~ebta ~ otoriwN tvwdrd bet ,c - from tem tda*~ ~~erc&y>hJ

e~apdty q it tssma to prace= be ftined L11e fr-Ifeca VMt~ o
s660AI wnidmne producd by the that mclictii tCchno11a honmuij d&Afate Itent,

D2-124



Fe tbJid Vuol M M. M 21M31rday. Nove!Av7. "T1 I'ýi"s z taI.3

Volume pt 11 teM, &o10 t o w ltn), the irt iognin epcd ea cb W-,y -"c = q . , -1WOM. t!
roqgh r 4iill of Co t tCoo =reC2us o Ad wae0,-4 Ad3os ra corte Sntca•- MqQ%,u

"nemai nteAr ercec tf this aow ecrtor oan Uad--imn owma or *;*nice to woerJ •all as o
annu menLO evL r,-as dttcd A3t Cc. lioL Cael(} Imn dtt orp4 epy to te ooth sulh" cai 7 [3eo tnds'
my treatment ,msldual that sxmeds the rd tieietatoe prear to tvemao r cor•c• atae the procal&ce

a poicae treatment standadrdsan 1• A to be consflmd tfa walvarn d M4 for catri-bc.sw Tamiloi es•z
-fore, must be soeve.d tnamualy arule.m idlaft. el rMqnR t. t at rseppoo4A but with c• Lsatkte

ro0M the ImpouKment of Miatss of Svau ot aters sxp t= od 1 thtat based on thawe octunw
tnmpoundmerts. may &Mt be plccd In EPA also sh•ld allow eqnm ntw exerors it inT1Any other surface ItMP ancM t for operator to f (at restricted wastes In a I. L v5T8I .10C114J t

subsequeot Mdn&2=,.'t. suilaot te unmwi they san mp A;ica.
7U two gensl me&3dS avallab~e for from s miomum te 'o~ol a. Te Zcro, 0d0 ood.renmoving residuala MItN a lower water rocu.'&mets cadtf asecions Z1X : or pith 0&41v bo~ m-coo c C z iff

mal-ent such as gloust and Wrs. are (1 (ttnrrepa€li G3 pvrtoL to =012 ce r tn
~a a min drod'-'a. Thet techn~que wrzeteuwatar b catat 01fts; P". W '- o =n t

VA roe c-A toa Mý -i aplcs to

wsed depends vpon such variablz3 as (j{13t) pa Itotals toaerai anmit ZM~eMCC-4rt ,, ~ t oc
surface Impoundment dcstlm atica to carrective action evailabla 3ty • si

Undacteris tc rspe, surface a oa . c,/urema ts) Howevo, Ino Spaciryin. a cv by-co. extenait on cbctb n
depthe presence oA . type .f is requirements in sect, cassion a t-nsjom
waste uchaaceristics and type. and 3GQS(fl(IIXA) for swmIpudet 300411%XI1 requime that the applicant
aceuibility of the impoundment. that ae used to treat restrictedm r waste s dem onstrte a bbt contractual

One commenter argued that the Colngrers speificll Incis o t h owtn.et torovie capacity e.t
annual removal requirements does not catlion 3e x 2) and (4) exemptvons to So thate 'SuA' Capci 1 W8,te
address the potential for damap to the the minimum technological ceapacity betmded.fr cawafbebyth
liner. he1 Aeency col, s that them requIrements. Therefore .only thaw two
Is a poteni o er dtle during the exemptions are Included ito fina effective dsta. T71M tLhm I no
removal process. However, the annual rule. Aelordin•• y. an lmpmmdmnt that noreirmt an the faci of the statuta
reoval requirement tioa statutory was pranted an exemption fram 6e that the APPIkant be dcam an
standard under section 3rJ2Lz(Bentl minimum technolocal requirements €xnoo a al•• mi capcity, is

The Agency may Issue guidance at a under sections :%X3) or (131. CWrMn11 OoIlible. As noted ii the
later date retardi removal nooerhefes. iwold Ib prohibited fom tpont howe.• er. tba l•o;z•latU•.e
requirements such a testirn for liner treatq restrictad wwaolsa. lathyt (be cr.it5 Unats bl
d~arnu and grohibtldr eti tpsd j $aunesta that nqUWMS a tcwltils to
,wamoval met~d. ~ ~ " a-yCi '~ Investiqats available capacity !s

AUcordif Into section S0Mnh(31 in consIstent with congesonal intent
L. Applicabaty of Mi(nimum case where adequate alternatlive Tbu. th" Cood-fath Showing pmvvldn
Tdchnoloi•Ao Requirements treatmet rcovery, or dispo.al in today's rVIA thah not statuto--y

Under Woay's final rule. on owner! capacity cannot reasonabil be made required, is consistent with the
operator operating an Lmpowndmeat available by the effective date, any legislative hiatwy and Is wilthn the
under the treatment surface Persog Who Senertag~ Or M&An3s a Agency' Mahoriy.
kapoundment exemption must certify to restrcted haziardous waste may ad="i IU applicant may Provide copies of
the Administrator that Fhe impoundment ant application to the Administrator for correpoodence with comcmerciz!
mseets the liner. leadsato collection an extension of the effective dote if suc h e b that leave rejected the waste
gyatgU and ground water monitoring alternatire capacity can be provided at on the basts of waste comocotiton or

a requitzintnts Imposed by sectionl a later dats. PV2Uant to Noi provision. capacity shorta;"e as part of the
SODI(oxI). unless the ImpourAment the Agency PWoposd to allows C8=*by- demastorat~ 11c r I ns5 an(3md
qualifies for certain sexemptions.' A case extension of the effectiva date If (afl3).'* EPA's "PMS Hazzrdoos Waste
surface Impeoundment is exempted fromn this applicant can demonstrate that he~ Treaunent lDLety" (araflaWl at Mo
heer and leacliate collection system has antatud into a b"Min contract to charge to lialited quanties frM t6e

requremnts IM th monment has at co oruc otews pro11 such RCRASupefuad Flotlis or avallable
lesM n " e ht sntlekn.I alternative treatment. recovery or for "sal thrm,3b tho Natioral Tochtnical
located moft than Mn-qare mile from alodlpemotal ca haty. The a iato Information Sardoo a=)I as MIG
an underground source of drinking alsonAS deatstat that.rda due toe
water. and Is In compliance with certain cicusances beyond his controt uc end 178431/Sist 1corntede treA" mn= d_ andratv cacyolin facilntbes thaatpondwaemojtrigrequiraments aleratv caaiyiesnaldeunt ntified from tbs. Hazardous Waote

Iseto '5l4or if It Isb be mad* avatilable by ths applicable Daa en att
dermonstrated that there will bano offectiv dats, to the evens that an Dt aaiotSi~~iM3
wmgpstion of any hazardous constituent extension !s paRnte an applicatt is oe 1 p-oeelsto ~~s

so oun waer r srfae wterat ny exempted broa the Land dispoesi treatment amd aVln rerifacll6tlo totomgrundtwter o suclfdce tate cadtioa an beitsrpim'? fom data galhsred fivamfijtutieltme according to section lacl L-n tb ___oof the 21M04tioval Sciesnin Servey at
wMJ6U14) (set Interim Status Surface obionastrgudoIMM

~poer~men ~. v~ces Any kaM~l or siurtfact

Gudac DoawDEA50-W0 ee - 12ate5zng"Wag

MoOM 5 ler and Ia
collection system requiremets In et"S WkIPA1 a esaso C AAUVW

: M cm bwiat mcm W IA) b ~ r ht a pe' d rItG 101 MTN W 'ha 09t *W~~ib, Vft
u'A c&ý asou 4M etewi oiI d 1&4#aj WCAT. 9vopbw w awm ,uaotesn

beaido tv..a ti mes.a Ozekr-Izn wet. 'hM majorty of the ooinieotmr Plao"On
in. W~mIA3I. uppotted the Vpropse aPPMMac for 0"' euwtV" WASr I
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peaparod ~ ~ ~ ~ ~ O frcntWsan!c r =n rcp*Mu41 c ~d teloa las oit0
qu~st ~ sxno=iw I acto2in aflowt-.3 r! a emM tv thit "eM the end 01e i-a* P Q

available toNc~n 1"'AL slaqutot ahcative ca;d- clunclt applknn MMI~ rzýv a na-mal d1o

On cagrwtor arfed :het ezz"V "& rf ~nrcroit. b M2114~ 125 Cunes wh= it ks CbVie tt to
do ase-byi-=*@ ebtlc w&tMU~e d t3A s cvacný'Ils the scbsdul tdpeov'4 s cp tvii eŽcna
Unmited to ca-alt. 44astive cwzI avaialsblt~j ef ou~ch alunIziivs capacity. one yeir. the uonat 6z a nzvj
beanoe of the Qzjfe~nt a EPA wMl cc-=Idi: !he fQ~s!LLJr d axtamniccasho e u, ~
I MUZaX2) ftI n4t-j cc~t t nda pvov~dt" ej' vm tve dct7uring 4tLx the sn eai-ossand exI,=-I'm asvi~ far=zoe
..aoamitmct. 12A 4wy-xA tTL C19 WWio wthg =otd =Ica bn &Me ths start.
MUhZD5Si1. Tbo A!Jcrzy ba!,ý2r 10 i~ ~t O!& ta 6apazity L Ibmew bmila v WIM tvrP'j nqt
61 soqeltmo is =41tent 71:'s Ch eal a f~l.Tiatpccty to VVAmO,ý a'': 3j

Use a cci1ato fnqa acedevn ~ tlc d tt ad- % d dseet~e ~t Cumd-mi? Vitdyw
anatieclNa CCML t= *:2 U.Ž ý"ot or picIj ~SCMC.iI2oe a~cbted with ezis du&4 6 texM.a to cn .
eoharmia vi~ a! Zxa ý 14... jpqovtdi thiOa4Uve capC=ty. hlpce of, or otbarw- r~w ý,
capsacltm~ipultss g~deed. Ea "U~t 4 14=,h t will& vflb icknr waist. 7 hsds rl ,&:ka
wiear& agemm to? mny oritr !Mno a amw."* ola/4) .,f :k aa cavecedbyt &h Imlo l caie f ga Of-:

Wad~n ~ao~al lnt Ith a oplcein Cee-.m=terstaed that meiema fevg-¶tkA aiI
asomeri:Il fadulty to g.ujmtt~ea t~mt the remearch and e-evelopmeat activities delstli p nof0apo(t ý Qi i
capacity to zoanaeg hW waste wWl be 60erAltO VGxA~b!e amounts of waste. so be used for weate ne'&5mp eaelnw

ealtloftecommordial fiacdltY. it may be difflult to prove that IM e xterncion [e.,J qtornni'Lý cri-olt
7s eas;ainqdoa alternative capacity will be sufficient for tgkj Ile icuvcte f?~

commercial facility to Lestat aD the wastes covered by in extension. faiite that WMn &.ýý NII;a
alternative capacity unJre developmcnt EPA reocpdns that the amount of duin thie1&t6)Zvd &rpi of
at the facility Is tot askle fro tha waste ui~ected by the lend disposal th demorttralotii ', C t~c will
applicant's wasts. Cme ccrcm~ntsr revlstion~s omny vary accordits to be shared with the Stites and iVIJ be-

arue Mat to such o siu theO L' conom~ic owditions ana u, ioreseen avallibl* for Wpefu1n tha wizat of a
S tatr would amt b* a W7ll to tbe chenges to ejunvtitks of Waal# Pmvwdod pulcbai nt xaili
oobc brnflaW ±~fLJtment to cc-vtitec 0he or! Considlea nnts preget Lat the Waste. diaic.' ..
Macillty. EPA eolts vitb 'be ctmmtý19. Rowcav. 6oe Agency expect-Wss

but ~ ~ ~ ~ _ th oitL ro itvnteceVa~l~~ t3 (Ulan to provkd. adequate jl! =
paenmte woul have a 0."t-'ecl withb a cacity for ciwa tea expectd to be vfwo mus zM:th~e of~'ie
csamexrI facmlty 7VNlch wwi-Ol ovd affected1 by the ran szction deciskums.
Us. needed ailtarnative co~ct.Tterleforle. ~Z7A expects applicants to ~ 4 Duri h a'

Oft commanter arp~sd that State law make capacity determination ond "o vad"n~ ~~
dlefines bindint cantroolAl basis of the Maximum voluxme of wante 3O4b2 raci;, ., ac
commitments t& oeoe the A'.'enz expectoed to be subject to tbi land be maae 19 a
dons not heod to Wuge rwl&tIer2 tA diapoesi cto
penalties for cancalling the contract an. Ibe AeNecy is requ~rln.3 under I ccinaI-erce in
adequate. V~A &a;reu witLb L!'* 1 MI3{aI4) that the applicont Provide oectton 34(o). Thlsse dn t2cu as
camontee. Aacardi~y, the Ajtency Is Informnation (o43. waotoe quantities and Pan of the IM4a n'mna RCRA.
amsendinithe regulator Iar4gLa~e by operathn capacity) to darmonstrato that. im~podeea Ubnlmu)W3thc

deleIM atilution for a after the extenalon aumlclaot caperity reairs manu on =tzin wtqjineT and
cancellation penalty cdauss. will exist for this waste covered b7 to ueac iTloxkn onita, rmdO

C. Lodh of COPe c1y is beyond lthe application for extension. EPA will no relacement&-and taternj *1oc o

pplicant 0 confrtL Per tec~noloz,40 grant an exlenion !n CAses3 where extain r3 z ?VM ~iý r1Se "aoud
under canstreCiýol. th ap;11=1n may 6lterastive co',nc~ty Is not b"i havo constra eto~ o
document the coraphition e4cStIula. provided for &4 evtie volume of waste require tba Unit tMvuj-ly i
htciudlnli dates almadY Pesavit (e0g.. me~drated tn the apylecaion. reqaalsemente get low.I I ~ )

dto ofperrnt opplicatlon rubair;lon) The ftwnvv will C7&ut extensions to 71us. tb* propoWJ výA ; mcacircd
11 demonstruat the!~ the techne!Zy applictnts damosistratlng planned eitn nist e~
cannot be maide mfelabl* by !he- chnZst rcn hteLn~te -Wt1iqfqa.t iŽr h~ro
effective date. Us mh~d If wastes. demtian volume. ar render a Of v~aoiaa evien h het
available, also wil be rzed by the waste treatable. Any waste not lanaag5 of-sedtio 3MlXa) ,xeinpa.
ASente to Identilly key toal~e dstcas that ellminated by pro".$$ ch"35anestutituted Slch Wits. .. -

aliould be dIscussed tan prcgetr reot)t. assa result of L xension most ýe sent LIPon r-en a 40Mtch 6*a M .
Severa cooc~enitm stated that Ihe too tergaaildcpdy e~e that tb r'O'P'',-I Lce1't:'riIon

k-swatwi bi1sta27 filow, EPA to t. e t o)d heU10fcr~prvdIr 18fl1 thes'9p6HPef5~~t.
couidsr ecofowdlaclarcs k evalustict Copm' .TherMnltlo0- Acedl. f sttoy
mqoaets forc d.afxntrs Ual .'. netknimdlthe 4satuef &t r~d e 4,ý 61

oatkw ~ addred toI Oe pvoxeeesreporl& ~.~
sn'I~c ot to Claw Gasil wou~d r.* be Progress reports staow'd Indicate either 1.dysu~
freaibis to tat &ridatrx crjcIt~y. the existenceof al~ternate Uet that Waste MMMnV"rln rIs

AJ'ltboe (b ts e~tafr 'l otilsct~cld cd will be avaiiati~e at orwertf ftoteime a lUu~ Aon~i ~aat~
autnaom~o~arl Pprocraa (ee b"0 Oualcd, or the clcd etmncs rad otrtqtt

languapeWdL axrsb d[vurlance cmrban teisnys in the tche~cle coud the ttiefaclt A ~ i~i~ :

based on -severe ltcono~nc hwdsbh'P- efforts required to cowrzapoesfor law aw cto 0I(oJ aslln stenwaia
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* k~Isseal expahloan MAd Mzc bt tam consriWS far mlowlsl extaem 5Laot of the Cms-by-Ceroe EIxtl
Wr~r~ed to to sectloao =0 6 lau C"lcs~kM Modau I fM3&(4O) Oz* and R&a

* Cop~lance With die rqIK*W±et3 ofM~ w~e tger r focanmy IT As dlacaswrd In th* prupcad rule.
&hat "diaci. Because eIstaj W.':s am eznL..iz airdl to ahces ovalca a.~s~~s.atosr~ ano m~

*excluded bom C&Ctino =013 L%3 ofde u tilcc puud ne Pu to wsic4 bea 8cote&m6osaua
*would also not be requ~lZtod =;A :Mrz in paendlu "dstpoWs rotctio darms
*with th ez MInMu b oandVJth vx aoldvosnm Lwp ettz*ý land notoo ruL

requituesots =der scction F . reow Inj deadl~za to n- hrk xeaoswl o xw
Sectloo 3la4fhX) thus mckes denr tCt ealtualoo n p11c lions and eat a Limk t emwi datic

etalntM variance from Itha f=Uvito the pvriad -o plic cm~nent l. ~ho~ Nowvmbef & ItZ 'Mfa cufainlise
daeo wland dispa p roei h -1j EPA Ffay lnemands the aned to rzt dloxlzotardpal amd saoivur twaet

does amt thin the owner at r-rutr extenions bekee the effact4ve dala df July & =L3 f eClo Idgn tifld as
of aa dipcal facility of the obitecdon to the lAnd &*C"sn restrictioMs EPA 103 Colliwus UZIn ?V"Lt
isnply with fte tachect =eeonot not coMmiJt to erasbliabaA2 a eto Aurust & rA for C'12 Dral third of the
h Tepedently impooed by &IMu MeP=Sr tiM3 for 9X~ft2!oo arplIC-tiCS3 lstm we d u3ow weet=
statutew povweom for several reasons. Junz3 & I= fym the vecod tOWr of the

in adition this lntetet'siza is FRst. EPA cannot aatldpsts Nh laid h~sfd h~rm a n
reasonbeshint v1w aut d* fiv that toe of mowurcas necaaeaz to proams Mj ILILk h ~ii
altesnetive caacity 0r& 4 p~la~n.A o uut51 ardous Wastes, teuding
in today's rule Includes t~catmeal In months belore the salatutory reetritdIon dwaeld huyo wastms

*mroface Impowunments the; meet 6ae on solven~ts become uffective. EPA had on the a~,picible effictive data, a
requirements of ftctign soCS(XIIJ received oaly one uequest for an
Tbmn requiremonts Include double extension. despite on* commettreriedwset ue oth

linmr (with lbuited eczeptIcos; predicting extensive use of this Proision of&f Par 2M til a case.-by-
Coastruing Section 2D39b to requIre Provision Seond. eypaje=~ with the cas exenk Is grazte(L For eamuiple.
WMMm, hchnotOl~iW regultement for permtting; and dallsting prooaiea has It, Peso maqi~2ts I exftnsion *a
an unit would mesa that a prolubitvd shown fbet the review procass often Jan2uary Cti!43. for a solvjent waste
waste that was V=L-d a Variance IrMM Lnhwlea severa requests f(a noice &Mlmds lo
the effective date due. in purL to a tru W1ch d ati*ion or additional information Novena 0,I the "Usal is

of doube-line surfac tbefore an An pplIcation Is cousidered rest~rwcd ftvui lnd B&pdsa from
capacity w-culd nonetheless have to be COMistOd. Turnareund time MISXCArdi November~ N% -= until WhtxIon:lc* Is
dispse of in an Iapoundmemn is detane can V8J7 depandilu an the ratd ?b wm,*loa3 wc~id not
cmp~liance with aecilon 30ewo) excee" f h apians d te~ Maraber gik !M 8ead~lruo

bobw" ha th satuo bMW=t * ina reqt~uire IcW consulsadoo h 5Its~ V d davoLte for artan i nwly
belown -that toe btte shoul e ot he with &L affected States is dircult to listed W*u5trs mzEV I.Usftet ILO May0,%

reult. Tbe 1.rekm today's ,m~ req~ti prodIC. Ism~stoD fbpdýoerd wastes. 8ý6
that Owe faciliy be to compl~jazoo with Wh h Agecy wIU nol ipedcti =1 m r extesicne beycod
the 1`01121210q PVV5IOMl that limit its 1Z1tomaJ review perSo EVPA has My VA ts OA trp-ctv Ilta

kborpoateft equremntsof ecton ~sntaed that Isa nts sbmau the 8118od tiltna of i, e *:dz=nt iUict,
3W4extension requets at jeotb to tithed two y*M~) Cawl~fcusuj
WJ4(o). ~~bofore an effective daeli (wien Ioaiilblrj 0.W OU eSSt

X Moere To Send Eztensfon so Pmovide a reasonable opportuwzty o illms h
Applicallow Procne apptications baefor the uffectho WA~t~ $bjOeIt Mf h 1nl~l

A ptitonr ioul .b~l~e py data. To further expedjto thm reve reebilons G-enetoca dapir

of the application fore xerskV to the process the Agenq wM limit the pubhc change to Prcafs ibstlt~ttio%
apilcable land disposal m~trlctlon 3pro 13 as materials tow ruy. roqykgadrue

effective dates lo Under ao~ot circumetsices. capacity and alVtemilVi*.VretafiW as fibernatve
Th A~oftcý US.Ealr~fta uner deeopment will not become metod of cospblyng with the. land

Prtecto A tcy..4US. Street. 3W.tav ailabl unti after a natinazW miama disposial eesC40Lns EPA his prepared
proteexpires AIeny 4then situe, MIS a report to Cro-ene for-praanletloa
Waah~n~tno. ~requiring au extension sboud slxl Wn during Novwa-er 1Pn Dn Wasut

An additioWa copy morhe 5- 10 dsilftp s
-Eulenak -"ehould be tvbrnltftd tot BM ý as soon. asst the ca im90acmt
Oesce of OMWaste U.& 'Ok4&LW.~"ulMCtaý

EDVIM"4eniLd ptolecticm Aq y M 4. Applicability of Case-by-Cess 5Coosuiti5e8 it Affriled States
M4 Street SW.. WashIgtron. VC zM Etensions AS statte'ivM2 le iabtlsld via FodeaaI
Applicst&ons coatainiall oxo~dtetial One commnenter stated tha EPA Raiu~imiof tSitatlre

informatloa shoul4 be oeat with only the shoudglet case-by-case extendoos docsoi j
toner envelope maiWa *Z~miaza only Lo cases wbere a naConi! apait Slai tese 1)wicipeis

ed "Coufldatle) Pueý.e Infonzuatlon aL-ortfe! exists. Ib"e dlngreo haW th28I~IS~adidsy ect
MAd with &Ce coents Maried in with the commentar . 947-cea~s 4XIAIch IA4ci Opa I.C a
accordenci With the 'q~e~rMon!3 &Ito Wextensi ?on rcessWL -,zad~tc OMS VIw cnJwIt LsOremt! ti ~ ri
Cn FlAgtn4 FR 20 XO t. Sptirnbo 1. those rM VIN"ua tio = on an idd af~i4IW -yýL0

tna xw& y 43 FA 4,=X ap mni can deansbeate that caPACIly =OlL aztin tA-nt
a. Reilaw ppli lioWillrer __ resaoeiawiavdbea ioblm latmtdniiao ce& ottths

__tatlka ofpciy otharede* Ix ane~ asr"~sta~~
001CC LAs st&W eszleie nawAruce 0.Cu Ft
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e iedthe rwk~w r".- ' cotaitnmnt tcy "v? -to ~, E2flt v~zt

wwi"WllI be mcma-'d 13 ecl of rjo *bo Moýs- stý ý h Yny vi~
Am AffiIAf" dtalsU fýS t: wouldb .'ITdb0a . t-a-n r" z;beeca 4to a L.' .4Vr4t

dwor u no der I Z= ta'A'4 ~ an&=tahW C1,~ bl Cost caed 'C tl~a tr_-zmz~ r &
9a04) atud IaSM) hazardous o=U11=a Ma =cmrer rt CMi ~a V zn rdu W r 't t*C % a

C vosotiooPA'isThe waste M= L-,=t G'7L L==g~ t'h3 trUCo &We nza ('l !-I' c,1
a "Vl~ OfPwh thought tbooerz V ca a Et'a rý 1'r V h al ~ A tal ~
&A'oinsrei Lr.- Cipw Tod AP reopice sit, stme Claae frcn C,_e VrjeU waste m~ay ba~~n~

&T*eMWV1 an apE&e1~e tla0M-zrz !VSeLL ctambiks tremtl!1Ty bosamt
iti sttutry umrd ot V&!*U l re A nnc,7 rn ej C a Omw c~u c onile a roxor m''

ofthe ee t tioen rcdu" L%,t I fLa Petltcen a~i~a L(to la a smt um of m-nt
appikbelk a nd dftpcW= IMbe oontInrfrq C4 WAf g ra VUW4 g W;. -L
Protective of ht2mBt hez1tS -M t~a beArdo= Wacta at V, rfj 7t W3 my~ he !oanzoj Wr a rm.t ýtZsI wazis
Cainwbi~ent. The eta~t~a Pi!e evidenead by State or Z:A rcaftzclic I mbw wit ons evro atraz~j t7
speifis ttaj a rsathod af land e1,caal pe eI nd an-nile Lanpccton ro~nxa. opm at erebt ha formso~
josy not be determiroWJ to be sPrOt~V9 L Ptocedutrn for Submflhti WnA MlInS. As a result. the b~trlbJlity of
unless It baa been de mn~aten±tvot a RevlewiCz Petitions I% retc wse= t o nilem A
reasonable devne (ý- cefla.11ty. thatteII ox e hf "PItC,.b1
there will be no aaieýtl03 of hazdaus The Anency proposed thatI peltion tratmentg etandard. in ottcha cage.

Cojtasfo 0djopciel ruit or rwview would eventuolly be Lhe generators or ow ne/operrotors r;aey
Injetion gone fotr to lng as &te wastes responsiblIty of eithr the EPA Re-.I*) e ti Utiou Lb AtIeCy for an Ot~hinotve
remasin hazardous. (RC:'LA sectiona oMfCes Or aULSO~i*ed Slat&s& UPCIn treatmen stand"h
X3D4(dJ 42 U.&C~ {qd,'l). revlain the A,,?c balee tJ On September 5. IM noe A."ncy

ind otratng -w ml~atiol.- the thefe will be MIStve UVC 7 V ~jtC publisbed a Notice of Avs2lablifly of
In demoostr submitted. Accordtn~ly. the Ageacy Is Data in the Foderal Rst~rý (51 FR

pttoe r mustl takfet in ton-tr coac~ieato requring that applicants submit petitorns 3233 ouii Its, aulhority under
pmlaelyaff ofd clomatc lerm~ r s10 to the Adadfsrelstnto. Section Mgta) to act -on pOutonaito

"as but not limited to. earthquakcs wA Tha five WmnrslaJ oepa of the pet:24 m se or rpalny reuat Und.'r
flood.. and ay other ave"t that I an be reie process lnvONO the i4]b-51tt~l Of JRCR end reoutstingl oonlmenta o~n a
seaw"ona p-edicted. Tbe potitionc th peiin Atenr revicw of Cie FWWocdu by which pstIrdmu for a
obould no' asesme that any maen-made Peifo notfc of .9 tditv varianc from the treat~eett standard

bwrim~~~~~ ~ ~ ~ oroante y~u rll dcso nteTdm a :0- would! be evaluated. 12uat~er'a on ta

satisy dwa "ho ai7atlco- $111HISI day public comnsat Peimol. and MOIC Notice of Avallabilil tenm,2y
because artificial barrioni alone cano of the Agency's final dectaoo in the Supote th ocp favrac
be reled -Pon to Provide the locg.tuw FOdUJ 2Jrtat. (Sees 1 Z:.&) Two fro th trsr ig dziT
easuranc that doe altutottiy at& Izrd copie of the petition sbO-hI ', cometr spej1cly'au 2md
nqults. Howe'ee. tbcse Units me'! Sumte (by rvwee mgoidZ) vataaiah!A
"atisfy the standardbwhn t,,e W,*,,nef Admnisator The A41 ncy WAi nitilaly ruaoigpoeur.w q&c-1z
is reusi tep r slms C review a petition for cernpletemeza. 2 r !-:jA's
restrcted waste on the land. On"c a petition Is considc rr cflPltt2. authority to amend Lbe trentpo:t

ss It wiD be reviewed on L-e bnvsi of the stnarl by ruemelLdn4 ur~zd the
7%eAencys that a ldntaly thm technical inomto spp~c 71ý A~jenq to adopt a more sL:-canlived

aeuieene tSo f that mayatutory stona Agency will publish in the Fe-ar variance procodure utminlar to that ouad
ofnomgttin Tea Re~islae atentative deeisiont ~ant or in otb EPA rues Com terd also

situatioa where envirmmntel deny a petition.Il Agenc wi 1e spee criterld to tl
parameersa, wvSuch 6siS no ettectabla consider public comments and any new cosdee in evlstn variance
saipetion of hazardous cosetlirents data subemitted durioa Lhe comment petattitioecnsasth
wol cu rmt~ ips)tJ Fo nartod Thet A~ency will then ;rublin P gesta teAec a h
wougnld tow fana the miay -octv u bniL n decisio in the Federa 12;-r authourty to cloose between a
a waste oon012thn~ of relt. tray ~Duiq th petitio revii pei; rulemralding and a variance procedure

iuimt~te Mertitri rucnts : ptiton applicants alt reqfred to when considvring the unique -aspicts of
placed In haardonosl locatedii Is anai oply with ail zesfrictions on 1"- westt" that were not coo;dem.d In
pliated win a nofl locatd int~ = r disposal of the waste. noe receipt of a eeoi~te aescadrs

Anohe eamleinolesp PCen &to petition by th Aatncy does no dea Nothing in the Ian~mngs Qoe ,1 lisofve
Anotael volumpe ofcinpaolves wsla- a Iof the effective date of any restrictons history afte Wetatute m~stwnt otZ
masuive and stable Wrt dome lonmation plcbe otews. Coym~.s kntented to pirýclde EPA from
noe pecod wowsd rely on an settv, H. Trwlabtybl Variance adeptieng a varianceprcue oeh

Chemical or phytkIce pw Vv eq Bts f at maballsaj a Tm2abit A~sencVns =,1A~xdtotate'~U
the nout'e!L-Sstl ofe a urruzva wamt
in a"aufooe L sj-Mvenut. rnhnxva The A5V1
hawdow wfa.~ ltm?.13 12 thel SeV@Mi GI nters ft"DO'Silzd Otht prbcmder ai flar the
Thwn is tpocialry a PyaIcoba to - thene may be FazticJ!r wotnAL strtrznq tr6Abzntc1PeMd'Prdx ;mtv C t?
dwnetrucietlo wwwoL-. rhe third lnvorves that cennot be tnatAl to th . fr L-7 todays ruj!a. nAyilew
the temnporay C t ara of heard2Mter h abd ~ciAb h ramr i Pro inV~1MWll all~w; apr-li to T"e
Was-ts, 42 a lanz-based IWAt rm as 42e standard. The A~ec r~ btr~p~euarn teo were o
bijour wasuepile when emizerr oumen annsa aeh mln itosudr
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an= In kghl UNA am e ~i ts. (3) asztim. odra and EPA deteemxt VIIitatie. tbdcl4)j Md
how"".e EPA latnm to O.W a fId=U kz C Muzbtl of tl kemv~ OPm'aba aus M laoa dt wiii MAT. Cm~
PrOPoeai asldnM for furWhe comneats co r=,In ths wazte. arA 6~aa c aend Aptwq wM mlaaeu ant wasle b
&ke option of rgmJs a vati-mac proce ický!m = V C-r 1 the ;!a =tzc-. dct. s fm dw trati sm~ slzi and/@r

roo tin a 5tLOcnki-J ILev-s O (4) rThet~A fzoe) caC-1 penmedv aItrm an~. lhe LtsLAT
Was insudklant fim~ price tj 'l' VWWOLL- tL3 W01 CAn ca rz'==C pRWR4 M ~CIS tcwttmaw C1 tia WWI&o
M~e 16 fully zomnder 23 Is Nea We'afts bf M" crmMU "a
to athe astobk~r t ofa V0,en~rci Materials moy P~roduce a Wtirtsis Lhab .ilck. IS lcbk to a waset, die
procedure. EPA believes ItIs c.n'sr not covemed by tL0 ez p~at petltlutr W frA`:, to tbcatrals
44ppopritae to raqiaest addt0mal (3) A dcam~~l;0 on Lef ~te2w~a6 i tboa trad tb
CCUMcnts Similarlzy. Wi2A %UI oceim-ea sufrideat fw Cvi tO e,2b SW 581 any of the to~kdo or
additional cotntnits ca tb*epmp roim I wBOIO cW.IIV-= ib7 ddkn7 Is dhid am of the hdd sim
crtei by, whc 1o avuw vz- delVrI MAT. aMd Ca of appcosts INe bte~aft at ie Waal&.

reqest inthe0=121 f a f~:-I tb Oy P m = Ai;Iugo Apty boa moad a
syqesinlante oryifaitoet oflc1, th t the dam=O tMdl '7amTlsrnmwu " t UD

EPA believesa should be conn.iJred by &~ -. u Che #,,A ts idpor Mekffowed by it M
applicants for a Verancat frmn 69e~ day -elo W pub~c m monsact Mato

beatmeit stadard.considered hi deeelorpin. tweot - ~ b ,a ftaeltimnaion In the
z. Demonstralons Included in a Fietition sjAz 7ndeZIteste fs erasan amendment to

Varlance petitoas mnaat deaccabM2t (8) If~ ~~ L the wat hsbn ea otaiat standards in Part :w
"ta the tretaftient standr egs Ltb~ idet a dzeali7tian of the syht-u used sobwu a
for a given waste cannot be moot. rThu the westa. indriad tai Y nf" tnad
de'nonstration can be madc by showI_-j Ourds~ prs, o~4o. n .Tulnm taad Slveoab
that attempts to tbeat the west* by an exl"'c G 62Tedw= A. 11OIOduCL
available tachnoloigie wone n tmtinnt tand.bd am e Dt acbttube i. .sn a
socce"atfLo through appropriate blo 03 ba a epro COhi5P1IIL = (4e6 eee 331 n O

analyses of the waste WWb no 'eatit f boe haI3 rek 12to 69 ot = ashsro vnww
demonstrate that the wail cczruxt be OpePar ebeaIdireno 64to the w
treated to the sPecif-ed IMISvl. VeAr2CMe appropraite MAT b~c~c-_Md RaW ids SPA Hannrdou Waste Mos.

Lill nobt te asoled basd cc a sbowt..x docunnraift as pilonoa foe &dnnmbbs FM JUL MIX .M gj G~ II
i aeqat BATIteamet apciy w~ dei nd op ulprve s daniesfts bldad catato *Pont

bo Unavailable. Such demontrntio.cia cu__teApcue i ee~n
be mede acca~nrd to the provisions to MA4IinS h trave i o AoObtoi esf
§ 25L for casia-by-case nenkatlovsaf tea of Aie solvents.i Duo totaethe
the effciedt. trnauunt systems exawk-d by Is EG~~ teeglos.Dat h

The Agency wilcniarCin: petudowe (if azy), a dteo~,tio of tka mewbwihd Po81.It littiAp

generic petitionii potidad that t Lyata" Cat- doraned ap~roev1ta woo*~ aiol sb Cuv azm~a

uepvesectotive data are nbeniitto~ b, tbe eiua fee th wa~ in iteguat loophole was created by the
eajince ot ach acilty ueston. and. as approposta. the Apitcy. As w~tftt% Itet Ustingp "~

arbaw or "chfad* cncentrtiosi b treatun~t reatiuaI aovnsesedih pure tan or 6se commerial
shulsbift a t k-'C.Vtraaeireiul PdS of tbew sohwALs Thmrfore the

pettfitomr hol sbi a t s juetzw the TCLP that can be achi"Io Apeac saendd the 1&sttaq to trrc,ýodt
copy b0 by apptYf'IT vue.b treatnenl to the waste inixtinis on~ntalla 6Dtta of 10 percent
The Administrator. U4S Minmeatal (8) The d~tet* of the &mph" an or fth vu olument as ow~le o n toreo

Protectlcra Agency. 4011M Street. SW_.. tzrf Wsl ts spblbdi h
Washington. DC M4 (9) A descsiptioc of the meibodoiagtas FatlI~t December 31. IM6 (WO

An additional copy m&ared anid M~ulp ei iecd to obwa Ft 3
-Tritatabdity Vahan"' aboul'"be represeenti-Mve seMPLen d l~propose rule to the land
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ChOAe Waste Tiea menl Bmxh Ofrkm handlits &I'ad preps:.tion teehruqtae comflittr requested that the Agency

of Soli waits cwi-r VH% U-s. including techniques use,odra extraction. darft &Ie scope al the spent Colvent
£nunnenalPrtetin gecy 41 tsiiriaiou. and pf estrvatico of the HOW Ili counnrilenr stated that
Eniomna rtcinAec.41 Sanpka.s and .confainstridsts z~rl efcU

M4 Street. SW.. Washington. VC m3OOO (13) A deicrnption of the tests what vistas am onvered by-the solvent
Petitions cortainint conrderitial performed finsudn etlts DOWU noe Agency reCC.5fim this

inonna lion eburuld~t maset will, only tke After receiVMn a petition for a peebbis and has hiajidetl the fotl c~wng
-' kner envelope maAed I'7retabtitiy variance, the AdmInistrator may request disamisla In todafa rule 40 provlie

Vannce- and toclidentlel Naolncs any additional In~formaio or wrote ftarednftlcloaof cthe YM0-PF6
kIforuwdatn." and the con~tents warked satoulee which he may requite1 bo 991yul latlop
in accordance ar1th 6ae t4"~ o vjfl~ate and prozs~ie Lbe peitifoa. The spmt s$cheat fsfthig onset oly

40 CR Part 2 (-n PR 20,= Sei~1anksw I. 'Additivnally. ell petonr mull. thmose aicuta that irn used frtbetr-
2978 amended byi a FR 4=ý car e.tba t~st ibo m~;* rmc'ldm 16 solvim!~p~te5~a Is to solubl~k'4

The peniion sZ~vold contain ft te Da Is aectirsig vnd~r I =04AbJ (dlssohve) or .omflla otte ronoctItuonts.
followlt inforreetto IndtmAl3rhethuvr a v~rirnmne Port amplJA eiveftuiotsdw

ti) iU petitioaf' ==m and *&I*=e would be Srntn-e.L Ahe ý V wil Z-Mu dep~~gr eaf saiati ftmug.in ýzc&~ra~s
(2) A statement of the2 Petitkarers loch atI the &drstri wd ap"*Mh~ of the dllnesbefrtdsk tfibsctlam and

Interest Iii Ike propoe-ed act&=e treatzment systeta balpS taeeL -U WZA OsynMei media: irti holle
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cbimdcaJ alsrodiarc and aSI-M undaj tkaA ITe Mratm wra the otis t

praidblcts thP an0A U cý mats C onth. r~soao td bpe m deW[ed'O fis~n

Today's wutee.? "hs M~e wItsla I The solvent waste 16 aT~z &M~t thU~ 01 Uýnob~c n i
p~tanuatd standardyo tke co'.ra art Mxomscum tolete V ,c
183(d). prduts wsalnuie a uiM CERCL not anye c~~Aorrce ocC!tz Tt dezno*t ýni~
chemca f o ter nely isItsd Ioand l-VdrRM X eMLI Y"Wl ohv eatTm to the ri fld t
prdcsI n al3 thatto t) provatainu lof th zis chpa unti dtz2 d-=t los

oley r wasrates.e ands evalaes tm be en &70solvent ws t oa&Il tbig t~lxchol.zsJ wid m? t ThaP~--g
addressedW expcctd- to make tdhedJon Wate atie're aic thentcle

Is=)s. Ifiaoue&!ode o o er (too-E Cn-For epent colfc-v & MZ ja e~ilIL- et
bn todur new*lyse. sole nt In the detion)satraediecniz lesstan pmzr&K wof thVA vrAged&; teath

proo-MUsiatLn erearment -,na~ o ~oc itnic obeaa~~e h
te foxyetbrno 2-tr1~o-A6 u n oa O- solvent utfrhedecb ea b w-M a. ~ery wt ccscShQi~~~

IL-tichloeoethatne (1F 1V h ~WI al C3o M0

A~eny crretlyis ribriqdie tonc Ba Yw- ISodatilled=-FV aO~a variet IV Outkl~l jo'a.ed =nd
h yc habrateblrizesd evoul i Iidiar Slu ens reuch deer* (azdiu~c cc x I%-0z va er, n&-,b,3
thdadioa ovet % e wbhi nt enie hebucre srm az 0=~ by Lhti4
LIZes h Mrt Vo.1.2 of- iiuooath~ af0-fectsent mby n~.Muh the lad&roalsnýýroaa a & w&M e o M LW4 =l,4 thenMx
"Matho-ichorforen Fthe PMF #Sent solvents s dfnod na to elataelr qmpdAl . vapnu WLe at lens

In todsn ua ;i gnyI demonatrA le technologie whlcr ,e diatillation goaerwrylve 3as cj &rmt
pirab lgt i s t ret metsanad loltnt an~c uaete ai to btce &&.nt Tboer ,LoQromj 4j, a
ethybeere folrwrl sD-W ontui urtaher dpeepierso howh mde esy 1*u %41oo~ tl~s eidet

getrayl leouthylketne wstes.odco nilte.piin~pat. ~ econwo vleow-s. -1 is ayr'r
20-btylen acWohol I.nd plstlc Asn cld siti icrsnsMUb sequeiat I adicain VNI D&Ve o

Esethak~oroespet TholAency was itesI eea ed b artto techW lkpý? w41 U%! ~~of n:Cd
aasla (renzybe to pai land dink o~ulan reatzlctis fo 1, z d~~e mg3tmL d forM- -

Obo-bitan ool ezn tak C t I o'ete ddjtltinroed.
trclrfuoowha FMFM waeus aren dszedvc. 8.c8n &N-VA in toL I~aIAedac bta *8

xylem 4oCFR~oilso generae slwnatadh 40 1sdU~ teecm&1-I'b
ethl C-ttesolvents afto usd as eeeh~atope-tm or trotr

nethyl benithy eo forhe susc reytlon o Suhre Pnd-ist-iei .d1htin tt&=IC Yll ft*ta

Lthy ether coIn hseslet nd te charmAclruklss of nthe w enn t ni a~ hIhaas fsupne
also ae ulct o th andeo plsi an syt~i res subseia Laciaers2o , T .a l o

standars p retohjadtd)I poinyt anda ic i nk~ fomuatnt facilities .lits
tanks cpntolntaiigs" ( nlfbts

h~botenal mtafalsare-130AMcltsc



4~r MM Rkel ReecW" VaL 31. Noi. 213 /FnNtavembet 7. 25/RuJcs and r7,ýIi~sa

meuted as a to'vent and a bottom sftm E Mcw4c orpnk~n wxpveneaI OfriC'+B jC!b trr& t*
which otter. is usid its fuel for treatment ka a drmcnntrled tanhaohej ov e thms 1,3~ an Glvjct.oa

ineiratom Ne r dinj ve ths Which Involves t," wie of that will equalia the Mnctnuton in
siaspended scitis k"-]' of the west*. mcoe sto d", ad@ sp~ia the ak Ui'da tlýnt In C4tie uvtar. Al,
treatmentl usiriS tin fllri evaporotics oclpsri on q or a T'ý tire an a awmber btr',;ptq t- bmm =-Acz~ to lrnt
mnay reault in a reidue that "eulre of dT, oent týr~a df bicclfical Imtriwm t co !4nndwaiv ccntalno!-.
land dipctaI. EA has t!Zz~jJ pro,-eca4. rtuTlrea -cs iiiclds MFMt14 2;ýt r~lyat ccntýw
several lk1-t"n!e facilities ual-r thin aenobic unaue'iiln =ar as activatrtd Tale tochixk'y en3 niot c~osten Qs the
film evaporstion Of Waste SNZZ3O~t. slU4le s5V4=' C te LO8,and basie of any MILAT trnae'iml simerwdj

C.rc.F o~notiin. This tschijlogy also tricifing fIcris. f z-tatve deradation for reaSeca P-nteml-d In 08e MAT
is a demonstrated distillation pnoceia. It lin w~ttAl etbfeznPOnds, and baopound dtcamian-L
differs from batch disillatlun and thin ana ic be!r~' ! b ii C 57 tosm& L Weto x.14W L Wet ito~ds koa
film evaporation in that it is desiyre4 to or'enie cx-ui=-ds ane degrodad to OtIL=a efrgatnd ttrrn ."-ur and
achieve to finer 8epanct:0a than tliee. cebh dioxi~ja end wuatr. Mnatrobti: Pitqssur to ozidL-M CJrgv.-ld or
other treatrent tcoote.It would Proocesses ouvert ome'snk Weastes into siwpended cir~iric cougaro'4ata it,
be used when there are recoverable xetlhane and carbtx diloxide. walstwatess '6e weuastasl 13 rvd Wi
quantixies of more than one solvent In a Ftc-sltative systemaalteritatir between the W~et ae oxdstatn treatent system
waste. Generally. fractionation will aerobic and anstrobic treaftrent. by a high- reU*' pump. It Is then
rosult in multiple product streams while riolo~cal treatatant rtaldues include mixed wit. co-mprssed air and4 pqsted

* generafingt ainimal amounts of rvesdue treated water andsa biomass sludge. The throtto a heat exc1ar,tr.mTebse
to be land disposed. Fractionatioin is sludge is a mixture of dead and lUin waste-air m~ixture exfts the excanmr
practiced by full scale facilities on spnt microor~mnisma cootainirig and enters a reacitr whene oxysen from
solvent wastes. nonibiodegradable inorganic compownds, the cocapressedl air reacts with or"'Wk

d. Incienrotion. Incineration is a well as well as any orgaiiucs that are not oontimlnants In the waste it, form,
demonstrated technology commonly degraded (i.e. refractory oreganica) and carbon dioxidle anid water vapor.
used to treat spent solvent wastes. The ame adsorbed by the biomass. Depend&ng Thia technoilotiv has full scael
Agency estimates that thet, are over 2W on the coinpocition of the spent solvent applicationti but rtuiisly In areas ohbei
full-scale incinerators for hazardous wastewater, tOw blonsesa sli;4ge may than treatment 01 spent solvent writts.
wastes. many of which incinerate FGM~- requfre trea tment primr to land disoposal. The Agency Is aware of one facility tuat
FW5 spent solvents. This techroto~' Tresatment could consist of chemclW treata FOM-FtiZ spent solvent
destroys the organic fraction of the ILitstlon for retllals an/Ato bictrieerticie waatewratory. Un.111e the oether
spent solvyents by oxidation to carbon for the orgenuic compoends. technologies dsUrsised. this techinoloi~
dioxide and water vapor. Chlorinated S. Carbon odroptimn Carbon woo got couladerid a demonstrate
organic.l a2M onvertid to carbon ad'norption to the Ga* of speially tochisoloV at pevilosal. Subsequent to
dioxide. water vapor. anid hydrochloric pirepared carbon granules (activated proposal, we rKeeved addiuoiaj data
acid vapor. carbon) to remove contaminants from showing thi tethticloo to be

lincrineration generates One or two wastewaters Carbon adsorption is demonatrateA for F~ir-Fini spent
residual wastes that need to be land applicable to westewaters contaw:111 solvent waittee.
disposed depending on whethetr the low concentrationa ef W14YX speool ~ fTeamn
Incineratlor includes air emission solvent wastes. The srpent solvent S.Dtand nards o (D T)frrSpent Slet
Controls. The residital wastes art the wastes are removed by adsorption onto Stnad BDI(cSptSovu
Incin~nator ash and the scrubber sludges the carbon surfats. The affinity that a a. Doto bit". The majority of the itisti
oir air emiussion control dust. T'he vast particular spent solvent conipoend has used in developing FIDAT for MFeMi-to

* majority of incinerator residue that will for ciarbon will depR7M 0n the typ of solvents vete from !1'J1 scatle treatment.
require land disposal is generated by carbon used and the properties of the 'The Agency includ-d some pilot. and
rotary kilis incinrartors that burn spent compound. noe mtidisev from carboit bench-scAe data hr-m treatmint
solvent wastes contatinins high adsorption tnclude rzint carbon and technologies which rrn as~o
concontrations of solids, treated wastewiter. ONet the quality of demonstrated on a f'Al tcse basis.

a. Stromi httippiris While steam the trcated wastewater opproach"e a Below Is a d.,tscrlption of all avaglable
stripping is a distillation process. the predetermined level the spent carbon treatment dsta by fochnoloV..

-. tchriolor it signiuicandy differatnt froms can be reneneristd and reused or -For bleloi~rcl tresatment, the k-enicy
the dir'illstion processes previously destroye [a an ncuwrstoot. 7his analyzed fNl scale Ircatmeent data
discus.'pid both? fromn the standpoint of technolo~gy is Sentrally used in &rM 26 Plants In the otrsnlc
the type of wastes treated and te crombination with steam strippIng or chemicals. plastic., and synthetic
design and operstion of ntn process. bldlogical treatmenrt. This technolop to flbere Indust~es which
Steam stripping is. used b7 a number of demonstrated for 7IFtM- 5, spen Manufacture. iin total. Over 2iM
facilities to reduce orgsnsc solvent wastewatere as will as those different products. These dzta were
concnirsititon in dilute spent solvent fudged to be atmrllar. from trostinent of ivst',cot" nn
wastes conteming mo~st-y water. As It. Air stripping. Air pteipplrg us** F=IFtMS co.etttihms as a relilt of
sach. the strtppid solvent Is noct forced alt, t2 rv'tove low etrto proome cc tam onz." %V!la the
generally rcc.,vend In ciormmittllly of voLt tile orijanl ccemepounds, v.% pchs waste amre ~Iln fe n WPA's
viable quantities. DeI* fruin the solvetnts, frma wastjiester. Durlmg atb defintion of Apent solvent west-,%
AM'ency's W-e r~t! ueOstionnaltr for stripping, air and wwowswter ane the A'rflcy believes that LSOr.s
capacity stowetd tisat 17 full-scale brought -Into contact with each othr !or wasttes AMe thou.,fl to epenlt colventl
focilties Perftorm,: i qteam stuipping of thj purrose of trnfrlgtb4 volatile wastes. The &-avmcy bLr- bicl~ical
spe-nt solvent waelse snd that Onre oqrdink comnnds frMM the Waestewater trestrni einl daaen t-"bcýý
facilities perform steam stripping to the alIt. Ttmns ter is evusid by aterciti, hrboz'ta
specilcally on F=O4=lE spent "ovent&. concentration grsdkM of the volatile Ceecl&.1ldcoce~ea

D- 131



Vsth~m] AvW Vol. 51. rP1O. M~ Fr'Om-r. 7. =~3 tzf e nd Rrph ý-

Wawna. bkkm~y~ .LL- warVA Lm-4:. -j t c---rt for "~ mody" hk lie~d frx" t

oohlch data W-" e ý"If in Solentsa atbv Zm movw'aum em
-For stsem vtr*b~d tioe A mz7w A-ul =1.r W'" Wa d3. t 4."

UW tWM~I of OolrU Zend g~ad I
water. Te m = e~2 ta k~ e , '2 cz, Apaaq &mm~mc t&ot vv2%sd

Spewi sc-oies at wo Om LIM~ v~sAmt gwmba 04 AGW A~Va 9
"=rematnl hos yba wen' treetiq kubCpm Ia Taba t.
wastes woaulaLx4 *111 LL VýO Ltfd~ia W* ,2 7 &

montamI1aJtnus The Alsncy "rzsyd roviawe4 saww2 tva; we'm 6f apa am
steam strlppfrng data as detarrm!Lzo If azy I-~a zMkat WnsAdlm 4dawodn
ethytbenzeoa. methyaon cWIorde trostrneit b&' a a~l~ 1i!t VMS nct fo detar~bit sabotsiold3 treatsmea

mty ov6 katsm* W1l da " ee. of XratACno- mas be bWu In~ the MAfle' Vaa
%: lU- with the Sezweral frmmework fm AT. dc~m

b~ri~bhi&eMsuc daa et- d~ ,he, r'DAT in ase ,vris data for o14-a5

--For carbon arsdorptoim ZPA de~'~a a sentacwut m otrnvflV
-'7S~W I~dt Net APy ncyAL* aubAZDAT. (NiW oye-u a

anayze N SCJOdo s vm OW ratlacelo for MtS 40ata ednCj flq tooliz
.pinso and CIot*ca datA fmmr s, Ag-xx tlhen calcudald avmv*van
plants. At mm of these N3 9=14 pewratftc va"'m for .scaa 5tOcm baevis dI baseld clichdtioA
Plants. Cabonl adsotmton Is used w2ite o~estrd Wit~b a peUCLUsctwi MAT tbotan~t ot wehm cost.t
afta bWoktAku b=tnit. Th tecL-okly. In crzes w% tme LaAjency comia

Amobandds" ed bed data on tmr!atntmnt of 'be sama or

mathlyw"Cloride3t. Cfb ios.a ttvc.ýolwZ. we Mr.-w~d an ana.jyz ts an
to*=Adfolao.- -o VeAzCS teO4 to ezm!ýitm (d OA IS Wiap to WW!%:I bow 4qpt

planit. V52boa adaorploo a~i bet"Ivter. In Caa~es whet-a a1 ptt-1cwsr
Stel*Sb~n. TI A4VOCY IChn~o!O7 potforrsed better. SOM

obtalmedZataon nic+*aene an trsmumt irtandard woe based ca tjwTe uwh~u
to'uaem ftVW thfs feeilty. in QNS begt fec-hxx,". 11Uw cne Vof thelerdb heAmyýp M

third came EPA hot U~ jv~aldata Ischolej~ ajjd ftal per~ovw SentWhoftedM ea.-1=4
from a pkm it n tha pestidduu sigific~nanly betWe. we xv-"oed t~ie
Industry whIcb pcerstes performance values trA mv-74;d ibla
wasetwater Contsiinl'M fc~tst EPA value by tbe h~j.loo var1latriu factor to alkwhol DW&Is.eu1rioet aroeratics.

boa a seekcd data'.%* .loctme derIve the trvutaltm stamlart- em GCL i' O'm
Waasto"Otf CostairntDI czed At the ,r .evrn a heA rvrAlyied WS ttofe-atrt1LmA
fotoil pkxo~. pmf tlcaf &t for date frma the tmtwatot oi ' £Z~mt~ct Lwcslat
bkchi th km am 2wy SU omli3 "soles Cooksmzir.' V34 Volne W asss.. emja

cnatami oteommt-eted dLimkdn of cccv=, biut acd 2 ei*, j
Wate. Fuol scaieo dsta en &!m dalimipt teavo Af 'Ok am *The Apkcjtla awaime OlftYMm
available fmr aiefiere cdjotd&L Aittldy "atabli~hQ4 ~-ae dlws bwmI~~ w&~a

toluu"e. and xy~ot. oz mtn~t~eft of tmata.'bilty -,tt in C'cate Wbere the sxMbte ftni 5J O~O'~

mncoffwow 6-vtzza wavste dispoa~d dare and 1n1rW'&?tutA an the waste Starn t~ affet bI~ 7--tA

Sits. sufl-deat to do 00. INI!Mn an~y twab-m&rem 'i-
-F1or wit ab oxidatgom. the A4!eCy trvotabU~ty 7vup. bzwtsrer. t?,e A~m et acbay t~~~

analyzed pilot-Oxmie &et1 Pur and Lhe bm tietmntil vrrlao 64&1"ýY TDUxv ý

snethyetsefoe iids. methanrl. -t~tip's well doem7e2 R,-"d C-om eif-tt7R
methyl .~thyI holous. treatment to eslabL st iSA prop'Ae PtVIh1 t.toiffed tiir .ý=O o

.a~ooehl~ie ollwne. a~~ belyata U.arehtwus~rev that
trihooevether~e and xytsive.7thes th* tmatzntI4 "A~ bittin~e eimt?4,4d tIf. 4i'weeib

leemaiawt ntn th tar ~. e TVMtjv a wl4k . a ofwasse 8ftCu "

sexc 4 dte fxuq trea'rmo of 3*m dAs pmpo~ed. 6'%e Az-" wx,%xedS~h4W
wsatr(Oh 3aAt1J' elth 1,LM. 4 aepmmta ft.'tatj' "i" ýntl Nrn!Oort-! ~iimýI

tr~~~cI~~~~~tallvx '~~U'os 6ot' tC t1m f u w~ Vftimce
oethyi tV'tityl keltooa. RýIý!-r';;'~ drfJi' -Z" t~ q eizr-* r ý.tCW

r'! N~ao Wea *t'; L-1 ttý

bxdwstxj &, uas, aloedfac~ii~ AA pevxaa OT Leas. %W~i w. tke &A"sa 4aami4tatt keat wbic& we Ybe*Uevsi

D- 132



f=3 ol~ad IVet~ m1 IN% 2:3 FYJ1'd7. P v~brn .7-~ 1-- CA '!~~~

can be ad.1"ed totarl~- sepni A.-a=- mYvbm týA pj.pe Lm ua hi u cr tCze ez~mmt. doe
eaft~sAn e3:.:s ad t !ýmP,ý,Kv w,,h meted eats T' 777~~~a t~fn

Voatcmn cfandards as a rsauht al w-~Ž*L>t~~5H t~dz~s OlZ14 at !oaz rl!.ta n--UŽL of dhe
qmtm::ftkn kvt~s C4,1 te 4 In ine d* t kv fztmly zO ~pcn in r.Z24 I Ja'. Z) t"jeato Lbal in

WNAT devekpcsen docz±- today's f1Im ra!i all data am mnd scoa eac dfrnt L" tzc-ýnad of essl-
7me Ag~ency propcmtd tmlm ;ririda'd Li~i-it c~ommufmUa an, bearLz mrwa cis v t,%=nond~dl!S for Qel 16 Laft IM- abv.Q 1zva& Zta bowM.ff ana~stfuents Ut ted in Tabe =18~ of no -m tm- 11-4 ,w'cp~so rule not w:iez-,J to c,= ftr Ltfruotqogl and

Subpaf D in the ptopc=4 rn~p Nemsi Wlh most 3" ,?iVd the r~lad tr-Zst~'.nt 13 Vz C3 ME.' of 7Uat*L Ttedw conm~t vio the tAptv I tz:-Airds Is 0L- L',= 77tridc^- of a ~~ ZnxJiet fae thcit
obtained a¶ikaiona I data wi ~¶I varLit7 fzlr T!h.j IDAT In oeto$Ii-1e 4m of6-d
*m~esaitd is tbes NDtza of Amll;,try bac.ýýC-= F- 7==nt oot~itnsn 02 datj' W Calm~ Szt =m Cmlo ~,
of Dat (51 PFR 317W,S S . uwJ. ut2J to Cz,'tzcq the trt.-vt ctas~zdod -7=d c to t~.e ;wromnceo cis
EPA also mevaluaW xjod n i>LU and a oifin cpr=tdus mW to w- azd C '-ýnrod cidt
mckv a number: of S~tkeJUp -±t OVIUsta thadata In dtlermLtirl exu tat
Tbms me'thces wene a~oo ct.,C~d in the EDAT fatr each cembtiuent of cotmer rm'ovýDa c; motkInment (04.e
Notic, of Availability. Flim~ly. The within a tmatability Vouzp. amez ~y

The AýeC=7 stated is the pmpwoadTeAsI I-TowArudvn ST~m.omo (As C .m-Z"TIArnhWS mo Im TF*A"hIV RtS4XL rule that wbeneve t lIs Uncrtain that a
EEmsAC) 1fbmk isrtd? hnln dicposaal

1"m 1poNo mft t" 4 to"-A~ omwft a," we AW 00 tobe so the k,-tncy will conolder dke frcbent
1401. -WW -*v W14 av ta!a r deternnlnin BDAT and
Ift 1040mv ,nVI to Rv _____ ftVIN .mW will develop data to Cuppou¶ adcbtional

Qmmtmf a~, m, Ja w som V#1a mWuitoy controls. Tbirelbmy becausemo wumo 'ro0 m = "w the rfr-,k meameni do"s not Indicato
____________ ____ ________ _____that inlacdnrtoaen"atIafy is moma rialky

-than &.rec1 land dispeal. the A~ency I*.60 0-9 C? - Siyr' usdtmlnean as evaiable for
~~~~I : " ______-____ J the purp"a of oatb 1khte

Comm em Ba ~ e trecatn itamdajd for ivatal-beaftnq

Chomm- -r~w In PCt~(t daeifma solvent s wastm tI o osbe fr
1,31s a' sm t saiibWtoa

a___ 92re,.Uft ____m~ on r mi~~ealsk
91496,0,0 pC .0 r Inmeat a c m 3iidmdo matl

:5 i _____ "- - *&A___
-ayw ewa *JS c a - :m e Hoevue. tee Artnq ad ftee nt datad

SU4 .0 i rn 0MS21Ab 3I*p"ma of

I If MAC inal Howe byr !~ he A,; ncy bast~ eldev
LI 0,0 111 _1NNNW 1-0 to. tm."ms e ? ~~the p bm ily o seaetiat

7 :10 * ' , 'r 4 ~

bi rct*'%, a Wod rue bych CWpand a

SaPtha devoUmn anden wattmntft exft~ta-~rqwsv evý0 Wat"S 0001110-0 e " ol e t a nzP 9"N " Xvl of WINe a alysis 00`0 this setatiaryte wl e s r that 2tS c f~
prvpose rule. _.e retil %-anVe ý 0 11,ý itbwalý ofmWb ovn

tin_ Cotpodwe oftslvntt w nte 0>081 CAttlrie Of 6I~n Wate fo S os alaTh

dnoasrateiiA for MIw' W Spluo~ent do bjec~te to todysrlem& of (Ia. allT 1.de pi-asitH o r Wa. str LA"~ tula.s~
eaO nc oia rika o b.~nss rth nd r teyrl 1410 *oft t71 m s reeIs, am 27A Va "ate'e "d t'd wee

Ane d oiscused ~ina the pamn to the fueJ-btftio IovntI' wsataVim In,! t~o *e pj'cing rmnl e-tpa. itt w~tn' an

Moel nedcbyte. diet ln ipos ofataln thelea toa Incirasedm re~ato 8ý QN1 1 opc210J In the

D- 133



Wdl M I,-4 VOL. M! K%. -3 T. Fzzd Rz,?.' e~

cbemkAlc products, off-8M:ca;-,a prLmary -cow- dqo=Uv 62! fz bonmns ~mm~ c"pe ,7tS aa
Prducts (P amd U vrzslc i~wwa of Vý7M.; MI Zr tVý:'ýe Uqt~s MTilt mcj.2 =rp
dem Waste C&IMa andr4 nt DOoWvvte zzc, o rcml ~ -cILL22 i elm kd~.C~ofr~ ~n
iorn swall quamtity Tmrae they ha--Z-d v- krj v of *r ~ 2ktqi~byap9 = Z¶ llm

For today's rule. V'A tue vAde waste of -n Tm = t---o mo 1rA mrý

ruist. as e plalnsd PV~*is!?. tha "ýQ W?.nie W7, 12-71 r~ T m&4 0niVtae= tI$ ofobt
Agenc:7 decided zroft o ;P:u;% the d ,71, 4=1 0d to V3 wy 4,' wamas do at" rI-atnm
IBM &P-awl mbicuw fr 430 em Ts ah.n d -C: .n T-, ao bd ch-- w made ta 6vt
wastes&Pooata data zmiaa" quat l

Dolmst Wastes caod MYz-* i' Z0jr gc woztoirom
rekZ thartoii edar a e x2d i 1 Iý,* 213 d,. -V-" ý- i f 7 C a iv-, 3 4.ý TJ sm n 1lP ==,W

pmmiotsy Wart bduidad Iato ftqw res"Li cvmo -m ft IV,~r14MýMA
po~oar rol&September5. ~ 1:2 FR '"OZC 3.r Mm~og ~ w

A seroo modi~catim I [aemu Some of L'u ý ,a Om mu rpootoh
alwifcaEt. The quantity otasmte to the they Mo h-rŽt V2its 1W,1a o quaLlq 001atzs .'w h=' In
Proposed rmzk Innoidd waslaa that W=w Powevin. 1`A eos not Wisvt 1-at solvm~t ip d to mmault ?nm
mbft"i ot M~1 MD2 F=t~. 1tzo4. Px, these repcrecd f2i; or partltal c~ockue rsaUoWJ odr rPMtn&'1 Uci900e tMie
and P and U was te&. but 6id not L-xclude can be exfrapolm ted ac11ts tely otheg by the Age*nc7 un4r.CZY(A or RCRA
arose wastes that "mwepa~orted as entim I =8 zurvt$ Popullatioa -- o cofct~vton. cfor jo*Iay'e rule. this
amlaturs Of FW14cm with other the sft*toapedl¶ natiur of the"s cieeuns. has bme eutlmeted to be 21~ mnillca
DooSotYCot was(* 0004MThae" Waste Thei'ebre. uxatýPS th arey for vally, bow rid mmfl r tl~~pietad
quantities watt oat Imdu4d in the clodumt WCQA req'4im mcmt extanily, MPA "' 54A fufrjeA-ud dposal.
Vptvpsed rule becaus EPA btB&YW~ fc1low-u&p bL- -"?A- aA baUtvas ru*c The"VUP on p. LP~1Ind In
&41 a Mstlaivy amaU solvmnt pcitice of broad moci-Iks don to the siuriy. In r u &ta kAppoo4i Sol the,
gas mixture could be sei~pted beem ordet to s=fripolto these c~csarw to a!

a much taerm cowpmreng a4 th-0 the unlvfrao of 14fdac~Jte. wr.CdOW ,b tlom atw
monsolvent Wastes. Mel &siutPt-on Iewz&:ý17 d&trt tha statiottai qMM yqjim '1n
was based on Itaito deci~p±rni of re!ixbtiiv 4tb :I's ; auft-y'~r. qw,*Yi4ý6iai
~as" wastes proveidsd by cotm Howgm.e U~A &aa bal~rm that then. Is t1zcMt~lozpX,&w
"Merstors 160"cAtla twa the"e wastes te'.iphome reaponsno a'strIýt very r"d,!
prtmai~y were di". sofrVat-watar limited cbmzin, to \ of
aMixtures. In 6he pros. *I" wastes at Nov f~actls nIb o dthe&a bus m~
&ftrmloed that them it tt quantfly of 7Ue rspeebhs tro-2 two f6cU1tr- id
conentrated tegrepted solvent wesatt IndiCated f:'r a 17LI mjj'Ic 'rd/yv. "NYm.4
coud not be e~tumsted Properly due to wastae , MID milan ce.I/Yr watte a
firlack of oommmton data~u he56 that had tAIdenol' i dthe er±Neyaso d ~~4
purticular sovtM~ waute ri'Atuvs 'lar om. tqim wemt, c-Na-iy e.ltvea. cciz a t *T -, , jý4 is e tV -1As
to segregatforn. A11=0, V!A bas not waera o~xtures. Anc Oavi repc~Ia Ermu ptcr othý l ~ ~ j
chaoigrd Its position that Nthe qenlty of a eiziemmi facVlTy ln,ýIcAtvd t'iet a UI suppot t ~.~L~
inevvtoble sotvitat wastes canno be nml~oii selly' Waste that had 4ýcen *foaawfnt IRS Imh ' tcets h~ow The ttefis
sociurutey estimatse. It Is assuming !bat Identnifd as an ofrAdtc a w aswis &1y -As,'1x.fTatef4nah
de entir gusatity of then. mixture ameafy a solvelt- witef mixtx"r that ptvl' ,--abie ino
would equiln alternative tiwaximAt bad been tmsted In rz Liawt h ireu m saasn

capacity. T1his is OMAmsistt wlth .evendJ Tta w# troer bas hd bdmu out~l- I&h~~~tybet~
C11.1ot tndicatin that tKPA bad counted ý-s boltna bno'ed Im a L4-ne-qt h.e
VUv'aa unidreatint"W the iuanIty Q( Two a3oaIwase!s treart k3 which.*a~ 974410)
wastes Identified " solvemi-wilar Impourdmc*euts &:-.- baa b~ie" cA, ________

vixtuwes and ~tmor*D hd counted as bl-eI dx*e In tan-'=G

coementro'ed SOIeent Wa~tts. B.ads wIhWf '~rcr ~tu _________

aree., comments. EPA bell";*s It may quiantity of -w'astea tai 14d and ~a
bay vet'erestimated the aI~llty of soabtrmclt4 from the Ir-l OW; e

geeeoato septive t6e coecentrated A touith irhAr," to MA's eifta I Ista- wz.m pam
004'etAt froa the Doansolml beiom owt!T'A's tdgiemrnnallon th at thoos L- W.%"
ovenpootots (;pailcaty wowe) Without wastes froc t.Ne 11;i TA MA Nil ýýtrvrry _

IfwatmenLth.scs cbmfrrcltsS1ban th? Wee-t6~:1ds''hv .0.

bsataems to ts*nvjt-w'tstn mi'.zur Isnd been re~cd t* 10he total cva.-mlc li.dsr
dispc4t'i of 1.MtrI'a 7Ql1 `1 '19 da lend tlca ~tt-
lgces oq44.t D at the wt;,,c* t* ?1
type* t-M sC:L Von fI 23 gal/p. fottmm ETA bgkJ!i Tr4 1 a V~ . the omcr~,-w V i

carrec*on of hmabt¶d d&It wt'd at or~I.- !k g ~ V6@tw s~twt
Pspop~l. Theo C( IN IUA 9& 4vyd 1t !of T 01 te Wr tnWe ms t~ie badls liM ŽlA ~ ~um
7reatVCKt Ctzne. and VNO4 for Il t~e-l 0 O CejdTt a5C..tq on thota,
reaciil" eju%64tWAd. ~Im wee the b&Medttes. Spent solvents 404 &astill4 Jfu,

D- 134



VA ML .", =

&-pt*d tMMZ"C7 A3sV7!='- A It~ .Pffrzi.. b.av teas 7--Id=-
ER~A t IAta tl-fl Ctr'T a4r~Cz w:tcZZtr1C!rz bckvcuCZ7 a~~z~fsxfc I:AL'ý-V
weates 74att v:2 -.U~ te .ranT.ta vam-!,ti ýs= mniz

.1theZ.z M .d-hrnt 17-m;a atl, C3 n Mzc~s1onty of t=.sa-IL 6C ý.lIa TtC wý'2
hasIrdsTa SJyz' "?d "I L~zt.t LtýtA "I II tr~.tal Ll t-vt mta

24y.?Jtc-2z 7A~Žrc ~ =17n z tMS Lhn 4 24 7CZJ -'Et7 ,;a ,zt=-21

&-adl 2=1 &,2'22 Lf2c 2mt1 t3z S3r 12Z ~t= f'" pu(73 owSU
tac~nt2 : -n1Sr~tI t?~nix yrciw~at4 vin.t"tzl

gr?2flevý." 'Q)t ,rTý-"-* Cj " rs
5~~~~-, dc!rat:.tC.2CUY- -was6 wzif z

0aaeverra xtr-rn~ " r, ~ z I"A47bLarafW M172~ y4 U

ac th Ow 2t2z Tsn~¶ IZ-3 a t%2.cas an btere; byst UTn u t==M lsceu=2 7tt '-dnP c'ttc-yvatet

wi te 'rnt tat t To tts-, you ofrd~e wastedo wasteS. m*on anvc~tn Tkc'-vte rzg c

asemnt. th.An the0 1= ecgle 2ýWvsri'q ko=AtV M111 mUý ton per Y~w devek'ýsd fre-i 'nt7tl inUo
mace of 64 ***M's ýCr' t ds h Cýit lrteacr4 17 rnflCo towe r yea subeUic m r t mmdnerr h&wi~cn qezA~in
nadily ailow CA la cw-st~st catoanal 632c.-4 in~&eakndmac have han cls;Z3
q'oaztj't ef&lw-Ira-t wcn~es lAd v7 CrsP tza- "~ 'en fraestd by o*2a
dzzpvond ty tAtifi'hcat curz .2ALblt that nvzn data.
units and b yid&ciZres WI'Jzh IU~; cen~ W72 a

Oat ocvcralu~ a"" OwM4t ta Ct qua- ý ded #-Ma ý baeq SAd
EPA** 11.2 ulits e-vtrýy Mlnccvt'sd C. La4*CUfI th CPA

to w~vimso
&Me" qnnriWs c 12zs eslw.r *Jxx~tn 4." AMas~t oM 001nbdq~~~V lan e m csW .A "daj

;&:cm~v wde tcto Capsd'7 =-"' rzt!

54aufactuzvr Thes ýflt8 UwteiC~d dkat flflc ca IThe t RIA "ie Ctznu Cn~~ ~m ltat
tUhis dut" t'ztd azt! x Oed of -Wt.7 Als- wtopenaa In (be preel~sat st'zý'ob M ti tcg o d
approtn&tvly =2 Ccaý tzu of see.= rA rairase &at ak ttbJ of vW

anatdo& ~cl "Ices p ytt Sa~mea.,4 raataswlrefeMma8Cnmlea?)udhets

wcnect4' bzi~en thet EPA dilsk cspP7f. and 15.$ rntfl~w8ut Unins- VMks9U~ w5¶t tPM.
Gwiel"Vzfke AVr~ to-WI q'Mn"l of W1/r wvifl requir e d vusahtiuth F= ri 1a ne4'a

* blAssaa %1%294. 1-bWcr.f the etA upci"y doiw vzas , cp p r~~-s nt
CCOamSwh w1T? .dtwhrd %Nit CPA Er-A a~s esntwat 9aM UJmcihm= bolcin cs 5 cc jry IrAft bi te
*$bMSted r*i Ctl& IMZ** kgw i/ a od~vt-=Mwanh W~d 1sIng 'z4 ZIP" Wo-3rin tt 1 hane.

ises Z~etf sr Mh toWa slix. t W1 w -,iid w~e ase &oM Gf t1e. vnlacrd " .
h.-D rnwban nt't-d ICr6m. raied a eý;, ttt-beudr I*tumiI. sc as to fdfnt." 'a .- vqntu , TM> are rrrd

wwn qiaittlt7 OqM M1C2h-,u too.. Ter VOtI '1nItL a.s na31rriv b
jetro Lhi P.Stul&a nD~unyP I= A 1knul qvnmelly dZMe adulace gal/sr msfixtre tae IN q-3 Q'ý' 11,41 to, a r$]M
ZX$4 CA doe' mf b4ýiev that U'M oavtf iO.Wtt ar daclbed as whvn. resiid ua ccr cA Litt 4 Q
RMi~hai tole U0 74h?2I N With? V.ýX'flJ a~im W NMK"Oces weutta ZMc et~c wvntn cvv=wtusals.
in~denrvtimuo of =2 c':Zoc tMe r" farM of w '*I'stfltlt? airmmt. "A sudh as wrtevMio 934 coruft w
y~ea. flA'A estimae 'ae "ose tht th Ie fcýowrV'itibj auwrisn buwk yzsr
WlmneJsltf qwcan vUz atast. bul by Wfon~agaa Inathe to rriotu~t!.t*Iko

OMaf 22 pCat(mL 1Av itl Ij T,,taq
HOWOVOV, tot cmrl=amt~t M~ VIAa WS0A the" wti i"

tbcsewheter tle prvAyollctetd ca~dZ mbtn t cd 1p t
qua n tlty fminosamr4 f -SCA ____&W___ v tins! en k
hazardous wozefs Ot al walcw 40 'o 'ýMý
cart dtmd hs ttrd-u by s t@toe and loce T, 1 '1 v ~t1 -r1) M Is
an etdjce fs. VA2sNn !a',Ihi'n of w"st "a~______ _ vert

57-SW~0~t 7q2s__.7or~ hl
Vsx'x !n 1Z~ tat3 i in 0_____________ wn te f~ T 'I

avinnA Nri Z IA frxSli u derddw>nf t
bt v '&it;7 fatv tz"iý : Mhvi-bn 4 Iy'isd ¶¶nn-iez*doamo kik4 6~ts £ r~n~~h

eisivs tvý, vr,'3;vr a cs.jý taf~ ofa-n wasthal Vftja 641 CM t&Mmn-ft N' dj
Was wVA 4wr !lthat line crs sw! soa~ gecttet nor-M M do they lawg voMae. =ý~u~X e&

D- 135



Stie 143w o. LN. M~ f-1"1,7. OVmr77?7. 17,7 It--!,- C4 ril

TT CIISj an a~reat '9',3 rm-d Wccv'w Ivarp 62l'I blnaw al m'"al -c==1ameq in

OPSC1ai1= d~mixd 64ir wee-,* to w1fb ih~~ 22"14 L:Zza U t~OA C~tht=Uz ZV W~

ammtalim t2 r~pwivt wstar. "MOc~ c=u~m.T" 'Co tv P"c7 wastos mem wet IWA 1Z4 C~~ ,:;I

Seaveif com ten gmt"s~ 68; has I~v'~ ts ci Appaxi V13 as dalrrtd by CC cc
d~fmt~e solvelat-watot rjahxts~ as UýQft '~ fa ýýc C i. GCAJ1 ti.%*U2 in & iC=dXW1-N

wuslso camualms ~II LSanU 1 sraVnt F2. L S" i-i .' 3 -a 5!, Iis &8pcptk StuxUAi wI~ods o L~xt

&Wa orpanics WOUld oxc~4e az =3750. wo%!am'd a ;tt ca~wunts and1 wuinto " 7
bQAaidMtS WaatwZMn W hiea ýAY (wastawawý PD ta 1: A~eaq bavw " 61v to~ conaisLtei
bkmicte ty'pically mcanonialna trnalsr today's MIX ~es AZa "Kd cn ~ i Wes a ~~ ~t to ban to
ams Ui perltct IOW oiwmnl. Cz~a sqZaue" v.c.o vb ,m,,i ji a;-, c ~N%~ ti~i"1%w9  orma

Kf , moo.tw C1fu MQ=L siti A2 eftt1)~ 7M2 M A~& F Fr.M P=
w~~twany datt sbrMEAJ~f4 t.bm otra ~ ~ b'~'at F=S &cOt Um"~ ty rnowe of

Atm r~ comueflw asta~d etha SA arthdame zz za 'a tol ~c~vml MAMThtcO or

wtvyutt is wmetts wmatJA'ud a mstelt~imt !ct w ý I~ e 'XUa we Ma end a. t~ta1cm'a. mt coideMo to be
waetowatas. The commentv sniod codesw mr Ul.$td IV 01 -,^1 Aclvcn aw , 2 .ivmt
data cc weasts coltlajt roj VU. as delemnmd by CC cr C~CJIL3 InotpnýIF ,Tid4c mixtn b grol aohlb-

watoe kv,!a 6f Ldtvidual solmt methods in a .-Dor c* wvi~ t-* wnctj-6A Ic
amstiuents. EPA b*Wesaa tha appr"Omo srea endard mst~'o~j for thouw
comentar hadms trrtd ZPA'A COtutOtji5s and WISIa t~nv 7b flui a*,T ts4

btesald ase of these data. ;.7A AAWC o -c bc!I ýem that 1ý m rmowJ ar~gcyrwhj;ceem

lwoowzes flat tbere m sc4"an @inanc carbon 5I; ^, ý'om: an EPA asedmied 6hol *oNvnt wasest.
WItwsiiaat that conitain only parti Par Ifltxp"I~ ~VL Z~L2 o rfttrd Or~m'lal~d $au is** mua3t

WES= at even pears per bae~o kitasO of 1~ Iden tL Im7 x-ým-Sý= ft~w hlr-iiidr,4t
he&i$dual solvent onsatfutsnb WSttS Uto tCjt-1ýr'oi n ra iw.w a t

rw.weve. ZPA wsd a P=MUMc *( the HO-It V*."5-X tlý, SL ,I it !iAvl
bd~viduet solvent cor4csofraioa to war."g that 6X1-Qj a tr"7 r'.r-P2 siadwh~i.fme a

aNi at the eaetiaauc of toWa Wsolen carbwa o.m2 z U LD tt~a led aw. b~ iz~I~~v
aw bo U cins in wastawstmr toO ta!J* ta LZ:2~t1.S Z:S i'last~

deatuilad as ?~-F= XLEP & weastars& zoilo CRi 1.0 e~~ mea az~o
"Umsuild a &fdeitoo of go~vat-water totzl solvent Trlo . iA clh'Okv moos C80 ti cY
msxtwe based m NOi mailmins of wetivo.e Is Wmd !ýt '. ga b6 U .4 ~( or, ill

Swiml ccit q omsio that it balaem Ia acrewme- tw cI to I'wiy aasu.

explained in the pt;poee Mile. ad 8 WV10t"134 that 41 tO be e~t-27W40 In bnad and 6
Aeav7y believes this assmm~dom it as sova "et-wnart mixt-im Per the aes~wJ o w

v~bsted by data th~at LoIcicta that pvrpovm a'o todo-Ys rm2aý ,-n~aC7 cirimta'adin: 11) ia.v~a~
*e Majority of wasteawters hro the de--a 001 bstm 01 L ýýPA WT~ n to ba, operator pluaft to a'xŽ ~1~~b

pnlac Cletnicall m=jauchw~nh Used to 4dCua'y 2 WjtRWjjtar as a WSS! Waftholmd .a, yn Or tw9!& G

IndMu7t b~eing vested in ruilics hazadous P-Avent wasw. i'!ýWavue, this afteclivi mot 9f 'tc ff1
bwosnduAnits coats (ms Its$ thad 1.0 does not ptadues the P'IT.,cy buam wh pessow Ia Gt C ýsiso

Iec~ td1AI soVnla wodd~tm o 0cimdf 1 thi d~io in ex~am cpdty.Al', tA dous
lie the proposed rads. 64Am-Y d~w tuw Dal bowave ls law .o aia~ Ot Ow.

erdecmnd the antalyst of toW~ o'pr~e to a simllar manba. the Ai~ency extent to *146 &V4 dicumstxr~ai will
gmrtbon V-GC) assa sww~afs kmaJs' is f'or be!!eves Ois Lt i 12-1),mcant woal occa. Thi Ajzancy plam to oo-t a'
Owe total solvent mncnmtrsUk S~rtaI" solyent a cetrntam can ba exten~ded thestraen stor'sm. and 3ppIsfit

COAMAMS1nha ob4tKtcd to tbe usm of the to &plre the 9(Ayetf waifes m2al ais (ThCI) wrMIAn The neatr wich
1CM test tocsiuse it ~wAz&was A primarily Irornmk mve!,qr ot so Is. The 1t hopes *a1 Ito4e rtbensive

hazardous end omhathardaas oraw'44A AgenCY OW~I Lthlt ~tai no date cm tbeavafl~nfivUt "o-evatit
adis not sppfoqftate for R0110f;U1i.44 Plandard rr .oý,d Ik t~o cnely-Le of tota cm pacty to manpo Iat us~ wastes

Whil 1w La'aetc7 recopit that thema orpenk ciwb,- 1-4 Imorrani ok N a d that an proliJted fivew lend disposal.

is t smeodard niethd wtlch 6"m s. "Ia tblishin the Use 01 CSe Ntoweiaa. for the purpoýei ofUd
specrilcal~ly denoto a lowa solvwm snalyati for the tnc~vfdv,!sl v~
aneitatlrf In tmwasteweter. themw 40' centistu"tui L- inoreO~cstu•! and capacity 10 Itrat and yX asostoe

xs¶ .et"l attzdard methdw for tOw soils for Nh osnia~i of I I pmerv wssta$ WA# toted IA'watiso
Vidrw~a solvorit 0owtit~utent 1ffl totil so~vtntsL For t!ý& Pw-,CVs of upecity at filmlos* that " W~tt~

w1Jhthe *A 1V~ solvent wsatas" amt Wto s mo L he A":fnvy tb ifs. Is r offtnA ircul aeiyhvt Z

con be ewr~md I*~ Y, t,tai I ~ i aW u~n cur J1 ez j. A. o/r
COM-tretioo n at~n wit's. r=~ eC-IVml "msie "N",~ Ia rimpey ODATwemfwart" 'ztr~ ~
The AkSy M ~ nmnd@Isto 5 kImrW74kavj 54d r~anm-sr ~ A1 t IbB fr ~ ~ a~~o

W~uzr OOM oft~ wat " "" he 14 pe"' 1% i~lt %tat ot f~4 -t Cih~ vv ca I'r ." dor ~dslltc SftA or't'm! ZyTJ

~sVtlaa, end the AnC-,m tp'ed okt 6m1- '.r'.ta,3 10M eDA'tvt Otb~a Cewp~wrvý~ Itoa



enm4 F d VA. M. Mt. :13 I 'rTY, ?1 e 7. 2 ~ ~~ I "jmTi -

&M=0 r.'ot MDAT. mi- d cf Per 7=a. r.!a ceo!=,%Lf us b~andm ca &. cz-ZI 1-7 F-! rzhLt~i

vwtmi* m~m t!~a RCZAZL Soeo Cam"Lm U ý A a~tstd timo 1,,d
nr1ISM 2dronAiea capeci"YMA to a:2~~ I~ ~TU s a Potmo:'7 VetM 1osZ

For~ the ;Mreoaefd r04 Lt"o C-S.1 'iA U er7 f.-4 C fe2er , ",~ om Kl t oT 2IP-aIv ca~adryen
Ma Survey was Z;XAa c.-.;. d af %-. o2a ý:~ w0 V.* PC CRYe~ be MI a vo

wUecztwr tet M~2 E22 c3 t~ "=1i 4 tO wla-3
dmeps A dA~o tos evala-Va ef ta zrt ,ee

WmA fLdtmn evoks-'n 11 &. ta~ Z=o~ I~ b~ ca: c __ -L2 _u:w

b~~IL "'~2~~ -Ii m: -oozrlc~a stafts dc~rl-,Qzmtw ~-~-.~
brmaatCon On tobital ZL'aZ-oLT "'~Its &t m il-xwh aa~fr na-

U7tei.Ths.wif3tt ¶cI neratew ca-acity fc7t ! of onC~sb-aInt fortb Pr7,*c M"3. tin Yrop*Lwd rea th no tor At& .Zt on, :
Aeeixy w',s wuble to daemr'ts cc-weroisI inaneratortar eTflCý2 sxe daste ban s&w 0RI m~c
avaiLoble wpa~ciiy for acch tmtreot However. one other !srtý'ty now ce!ma =~L~ waste mando & w-,e 8 ?ie
system. Acoordinx;ly. I*~~r t~a comertJ:i in&-mrator ceirtios. la fzi~t baadu asvsr
proposed mie. the A.Znc7 eat-ated iLh ,Le j = ,u o h~ f a, c~ t! r,1,, to abaa IIOt P4 eee lete Iud
%cWa unusiigd tm tme zm.k tn2.:~7 at have a =ew commrcdel 1dnwator atr~ triese f~d7 'o,4i

w~mmet~elT~~e t~u ~L~ 4wrtL-1 W =7, eand cact~a coCmpO.O us MAYf tertiiitica ITSe notmtaventi. This uanused Cov~k~lI7 'we* Flaza to CCor.deft 8a Mi M'at tdnevst
estimate'd to be 112 M&;C hxmn.n iWL \oa@ s >;~un~' mois wefiDM3,m

tb rpostA rule, UA alats4 t-.o1 t1~es f~jte t-zv-t t2ht 1,%e7 ;ýU=, to fd ua~ll ~~d
citoxminial facdfldes Close In I,' Z. PAX4U 08 the ntIrL W3.a'a hn24aJ
hwardoue waste, amd Oaet CýS A,~ , Mc 'A coee%ýca Cuat th~en ame mvý ~-UttcSISSamii 4a
a=dd not doler-mlna tbis Pcvro cfl i. 12
flj Ino g1noca of UnW224d L'IAUWP that týO C~nb4? O(MMMICW 4. Caa.t eD~tm

cfpcT 1twasava,014MaJ to ftat incinerator 1aciBiei" wti iel i l~ma 7 Ini t~w Tpmoed nNl. V'A nsemeA3- eavfM wastes. otnork-i*oe k ll m 'a v n-w pdI!=anav

data frcn The M1A &; 4t fo LbUzwaa on0,pto o ~tct
comm-fr~aI fa:Zbais azd bas Ic2a4j Lec~c yt*dt.M I~~~ Is M~ trW7 WTI4 1 ZIO VAt15 Iý 7 --I Of tl~ t-z%ýnlte111 toe data. Uhat ainc rtfw~on

___ *;- ofCSL .to MA3L M,.t jy tat not ej m~le nmsy be . te.
60" ido IS C~ !cIty wVif begim operarion of a new a P-mNwv.Ndata toind"" dm fs' td =w I~inemtm diStitAtion merdeoy zedtjfo tbe

I epte -pm pd¶ at ih~er Ofv5 60tves In additca to vertIny~v the stahts ci res trictv ste~v em wa eta ito a*l4
irmste. ct4rtie a' Qhe VMr 11!3ir.tde uthe co-afma tactmento Idxk Petcit of 0,12 aveteb~a cmpmvy.

an trbtmn ca*,fo rI~sinte1A obta Wad some adeliftaI extoans ratre.e UF'A aivmms t-at ft to
M RI )iLIJ Smce7e dats a sa .PA desip wrnc~ty mwd wjla~5tmai U&q-- rtavtwablt to "e~ci that the~', ti

dPJ!1e4 1 SM- N~ a r A the mysilsbl data for etd~ ac~itiy. EPA semite ed5Oabom tsOD -pm± 16r Ithe
"tuateos~o tha! tbe avloiblse Incbszavvoa *ts1ic.C.4wvents,

man~e tr. ia"ŽAea s~p ~ o hDs
oote- mr 1ý12 Aamst¶Z year. Tbis cstflAta is mL~ rore than Qf the data fkvee 6% in

1ck-paren V4T"Vv Sew?#,r77 -Af the astime abed~ for the P""-ee !~A f! Scti~a 0 OMd 9 above twmta in The

S.:vents' (51 VA '17M) *MS new diii L~ utfl mtlw Vts. the wJOdl*Idmwa WUI fUw4~ tat~w.
chlaepe~ 2.Iwm Iswp fts tyt -cvely based -a a atilluba~o rate dM
nwed, irccj ty r-A t 10e -: M. Bs:e thaflu win be gin It*.","d V.1-MATIM W &"Oo AM AWA

avaPA1 ~ ~ 31;~o C:7~al fsb CIA wasesa *&at ane "o cu~srwd by -

SA=*r A gd•!Ru. Wit OMM'3 us.UI3iTMta Fl--~-

sewm ae!hm year ciwiu be wt:-,few ________ >#
017" reSr*Mvatv,1i 0 1o ! a*irwa the ree-ýIS osc. .m was4is. mt4 ta aw" m

Th1-ea four f ~ mr2Pt e l W-11 tl eu a a no ý y'as omrductd try rPA &e-w GI %"V~e~pcr~dly my~fligN lot ,~was tee~ tht thm Inmuaed rand fk~ cd1. 1. ý

I~ CxFad' aTmerL-A wale 6AW mq -

&rftaP '' iw kan " 04ii= vzzwm weet a w=4 MIMOa gearZ pas yeu. soa'ro "nim~ viri be *Xk .p iV's

D-137



ftd 'd 22,4Z VOL M2 M66 .210 I 7'. ~e~ , I1sed

nedtnbut catx d 1:,x W~ ".-ro JkX1ot

As Cated~~ czntzliy Pr:--~ '~ tzjzý=
m~isqred for ssr.U q=Lz.'y irvtzr~ C em I- t te' ea tmcn I-I n&7.
wages cano be ;ivdlanly. tTD )-!. 08 C
&wfref. tle A banhas d~zzbutd Tci--t is5 ill ~~ 15=1l welo,7 ý2jý
at capacity dzmark 101 theze wastes CM3~ t Z rb ~ s laZ C12t1-3CA~~n W ýO~ P,]7n- ~7
betwee Inimin disIMsta an dctctoaml r-,C.7, ofj~2d~3 cmndaA4 Lhat b .&Fý
beE rubituttuon based as t4t M1411.0 SW-4i-3 2 ( 1=71 M A ZI 7ýizL O waste WCO!d =01 60 tr=u
demavW prWo~atd for 6ow 7eA Ehsw ~td wao"~ Cozo rnut L3 stzwt1wAýcyrT,-vm
bc~knoloI4& EPA t~ os d therw 6a tre'J r01 em--nI "Z a Z y be Li~tace ta wta _I4
mars, capi.dt derond 1w~ CMCLA WAC~ 62 =M A=UI r* M ra ow

u.nse arlmwca a kr(:,A arcm~tIft9A~ bahm~ that It rind In ccm~di Ca
actionw": I* O'.u¶-4ft- b'OtasJ to J all2 P= ir"tst tm~aWI xzc tza!I

bi e de Otnmtiv'w tac!=';! a ý- C=Zy -M ,I-, we U ~ ua 14a 3
6u114 the n~ext year fzw N, ~so~7o 0~ ~a~z Wooano tA9g LýCr
Owe*t wastes. As 4 ,wJ1t a L~is ntaf w~a dwd~cw&M ?WLSt0/ ý, tem
asanal"a. WPA has dla rly fe".tifled Nh I'l6 dsoaw=Lne whil,,erg o~'ljt at
basis fur extenuionof at e vi7iedyt date vize tý^ :7,3 1,%1 ttpU S-,VCýflc C114xlora df MDo,~ aM 2?s
for at least some waste*s&W iamntesat, &-Ayrn~ L- djr', ! n~ Cutai C.zloM-1hoi"oJ aps PM&-A.t In
iancletntion and wisatwater treatment. It RC.MSu et~ C Iand d~tozfd fzrdCi the extracts from¶ &k waste of teama

In order to address -be ghrt: of wblld Iýas boain fully pcie,1ted cnd bai nod~3 The l A'zi has bes
k-4 -ration capadV. EPA Is Zrmntft,- a an nPrI~d We,? Ste M" Ple-N 1 b .. n-ed to reflect!J Ca han,,.
two year naliocal varsrmer to C2MCIA L% rV1
mesonm action and RCRtA correctvs P FRln -o!,-n~bqW~s A Svmr yof ROaktia A17-4c-!v
acton wastes (2Umlo WIyed at or e.cwL- dt-s emc~o Lzj tofoO ad~
solvwit-contairtinr sludres and sod thess, cntietult Of COL-ýJr [a ZY =e
(21Y mifln SaIly~ear and smnil West* OIX&W5ts WS ir-] !-* P c1,ist be In 4,44 dioxin-Uslnisdl..' abes 12
quantity generator wastes 14.4 mflhon treated In accoedalics W-ithe 'S Opecfle a~ditloaIr '#~sli

pJya)rqu-4lcnato.M rrfrwe tsd1 In the d~oil.n ktPArd ftlatý1 t
emintiouofYtancfs sboA1d lit~sq.i "Tule, 1 I ~Otit0 (40 tL'oe wu £Sla& e2 ~u~

provde ful vutflzsoe of avainable the mz4343wT Cif jjC* t:ýý o
kmtcij~ capacity. 7u e lmand the tramn (,' C -r - Ito ejOh-t& g ws "I * --
wastewater ~etr"Imm capacity czont s tatus land &vc(*5i Ov~
be similarly scetentd because of *MldewyC (r,' .1E, at tankl -.tnaz t (4-3 4:~X IV ittwja0ýslý
EPA's limited data bae*. Thetrefome EPA M zuZZ (11 suc hTIta C&O ~ erolltla 40 ,, wti- W~Wt 4

w n 4variance to SUi solvent acýJv CVC~tdnso ro. CZ7 tM~tntnzsn iwcodas tw~t ere~i"A ftL
wamatewsitres because of the #Afka~cnt Od erteoaiAtien ta~s(0 to Wo atwta& r~lb~ 'aa-
mepacliy dsflciency kdentIfle4 dew-AI ý xrcsfrm ~ rtoz,!

VL Tteatuest Standu&d for Wozbb. EPA to also Sm"ti IS* maximum MWT4t of4 7 'M=o
COMtaln103 Wastes two-year variance to utheff~ective dat Th d~cxdi-11setio nilt al.utzb~hes-

A nroutonotbe laud diasoaal mtet-vas for spock! in s~~ira~A. Jn~ruuciia~tdioxln-oontaLnt waste~s bctsutt of a 410xLOnMoabkdatt waite In ~iU
Today's RealJ rule for dioxin. adopts PMEd"n 0hat then 1lea 1ocl of COAeacl to l~ddm iaikoiizzes to,~

glot of ha prviiwons of the psvpoood treet and eispoae of tteee wgeatn,, &Dia " 'io yhe,ý& f~Qt
roe and outUnas EPA's rwrcnse to the e11401YW dit* " P!J LUS'nal Tme is am required 0
major comments received on Ow No'embI1 & IMM nose wasts am. aat, n pla to ei&aae the

-PS subject to 0l spertiai manalen~en a&JhtOnai cha and OP~-1 1:12V
Under today*@ rule. wastes ldtntif"e reksrmeiits fptC,1td in the dioxfn- M 0.4 woo vam aId abmv tboeqp Ja Par

by the hazrdt-oea waste codes MMO 110i net ga th MZP!tL which the facillity tnr.,es to ardlt
,MI. FP)22. ý. I& =,. ad FM tec&nolqcCl eeqeirtaet of section r li a oef4hAi;,017*Pn
=art be treated to a eveI bilow I ppb in Xa,4is to be submJt'sd blý04-.Qwee CF.

w will exrc for each of the In th wpse lule. oLeretIseaai d!ty P"~flowi. upecrc~s~qsea ~ nos not sel *&I Ir"17"ut of EA ~ ,
and CI~a "~Hazadou* Was,* No: F," frmxeJ ý 4WW CrFS A 'I rarultbhu fruM ltciftervtlc of ther-rij F z,

~ fe~~i add.~emm __ rebatmet of call contsamiated wIA~
Mor Pat m-~1~4¶iemevi4~esd_~

MIS~fig ¶wduas 42 &Aetme we.t ~~~ew~tl q
so FC~o- 12"A" 8t&Sw¶.wM.* P5 -oyide -~e

MxrsA na f a I hii ft M -eid ' am ~ ' toa rv" Tl akas"l
d 7ftae ftd wi 4 O-a C-N.a qV~d,1 1SW be 0'r is V~tM Oi " ~ re Pot

ho..f PWA-. 2-A Nr App b-3.38



CrV, Fect i-A~ -M. V7e 2-3 -'--7. Nre -!nýrr 7'-. 'tTV, 'r

bqzid~ by t=*v 43 r! drL,-- U rTd

9 e was'i met L%9 In~ tzo ;~L ~i AAy =~Z]t a t MIta;ýýWt "TA

ini c m ofa~ of z~ z z

C A~4~' M fh~~ J Iav~ i's~ tta of 7t ý V,-xi

' ~ ~= eat ix~S~b I~ -N

C? ~ q b . AAd-- 4= 6daeL.-
L Aff P--N Tt fWr3 kýAs I!I-at, & WI.f:aw2a -w "! e

Tb ISrv1=':n?-jCAfwtanIa !tm1-ztd -

101 1ýb wsu- 'l"I~ in Ge ba nx', vut

Aau-tt4 f-v MM4;7ýC6mwmb orea=-t 1r> `3!mtif Vck 11 :o = qd-V buo t n
no)neao b= CMak oa1r~ a~ ai4 ~bt~d ic~2~

Lb.~~~~~~a' vtXt 03 dflvtSi? -Zd~i~ 2. ~ ~ i~ r~
wa2te Inod -pVz-ML f~b ~~z'E '~~~oo ~eo.bt

In~~~~ the C-~dZn--3A 7

r' W wej aakw ted CAZXY CTJId3o &A
b~ncam it of emt A I' "-

:2.c with L th d,
awc tree Lw4a. of i~iL~a~t fln ~o~ladIdm3ol i f,,rm%1t!k4 dtr a ndd~O bot

M-7tOOfo OfI ta~g t-N0% f b" tb los A ;cr7o cad~ o at aiU
w a st s i o r~d er t - -1 11a ne . hns e La n d th e r m a l t & V , , r c t o~ "

Dachuore tcs (oee r at c&2LL be~r wind dctpn. ta ofA Lacrnta 6natj by *
6a~d maje Hoee.t ! (ýtý of tcDA. t

Inz m ?ýa n an ch it contacnfr be¶e vare zno* 6a Pmat

perudvt e and &sc-7ft- the C=ioxi llf (ehg. As nanen¶41~At lac2nd d lot Pvvýita eAn~ ~ tf be

peedeeaoFtI~bM tnz1t D Pt 1e Y einblcesb fu DiiaoAz~ case t!7k' wa*'Ie1 bi ba ce at
alemt ,p Z ortm VaI7 tolt N100 Wa t* ' ~ie1 frimocwt~ m aWJd 1om=U4io cl

Acce= o7 u Ar-tr Caot ant pa~rt o todays art a 1-kelA t SV. ccprtv AA~a~~n'. y&~iQ~

flz &e ~i to a ~ow atr 1ýtdA conucte ae mlen de~y.edn~~v rloý LG ~ 7~P4 Ad ! e

stahon other '1akJ t e " vot t rt ta t is C.Q attllbtnt Ctc slls1UI coa an~waled Mw UO1A hWI PI2II ý c! '0
thv Ued x - zr&I We 2i-~' and V IIt .7. I-f= D.t *11d1e b to ccrn uniqo2eI1". wo" Mx M .A~ ap

bonceld ýt1It mznz 1,4s wXi th dial j,,b w W tarnme thea ',X

FlcvR 0~t~~ 2k'i4 ;z y Sa'S~ z;:2~6 WIýO tootAIZZntkIM Daiv%. flu we", it 1 *a % o b41o

O ' M bOf3 s1 ear waste sM~tream ~Is avlf bl ~O In WtN* bof "Afe'!j -41*'.fie. lard es

ft~uM XAa 1,tatad t 06%!o Th iana'7s ofeil th omsurfacle rfVae i ndct bt? s'ai ibtiS lb.eWd Ist d 'My 6am

AoutabcmvI aWei bo rnAda pauf ft rIowyRt LIWale tbUal n ftchnoo es wcib.y M is dmx'onabt Ln d ars onaI si

codioofo Ui ud. -4t1741orIo" leti~ymul n139 bcz; t o sseh tfo 0p-ceo



awanaIsah ist rZaw týýt I. 771vi mm L-nAm-tsm 5cm dw ev7m" fm hdrx s at a 1-!- ? t'm
dmboc&-,!o 1sw~z dL% ;s vA EZAT Is CiC2rl! Im ~ WntcZ tc a b~mt; LLl T'~-7~
peuCJ c := t'za ~- :a Os~*-~ r,:,3. go eweo V * -

stated inte m1%. cz tsLJ qPdY1

dezatPe wf :1;~ a Iowa L. ltq tbod NAmeativi Trztmiw fTCA b bm 3 NCZý

dLadt a wo.-,ts Is 0~ !ne theL ("A mee i=' of (ce'u ca trn2l a

lower its heal oftzmxz wtt~ am .. md c=m~ b7
ConvemIy. a z~ntlum Wtha 4)~ K"---TM' Ak V1z~ TOL4!Cr

bestof cbtmt) bc=kAtt Vaft n"~ ý? m w

bdwlMM. I Th e vm d Vth Pz~i U =eý ,n'nk - 1L'r,,

WD.2 and 4-Xe7IMP" =ar oL~flu dzvwa
be'u' rcW euiat to ,.'' ttat the3! e'~ f~o~-Y y~t~zK 2

The A~fen ~cY has) LW O1 WUmiAi~ to todafs 1d £2l ?evic$t!C3 ý--a that 2;paiad epZy ~ t
kicinera tom c0twU L- in 40=v1=08 amounts to: 3 M2n pmd .7p'~ wy M~ MM#-4 .-

with the po o'=n<ncia-! mt2~rk tol Fo the pwm WUnfU V ~ .1 4
spoczed ia 0CGn nuTvz -e~ thjs uwI1=&06tn t7. C- arms
wesoi. cae sim 9* e~ .as that aporae I . -I po~l=-a

The BDAT staneart Pc w m"ttxntd oLZ~~ntb CttI

hfocm~t1a an EMS elimm!n5c to tse m a sw LCt af L PiThmta ,-
F' ' rrtl t* Wbm ;T~,,U doi t ~of t ~ 0"0 EPA Rfyc~ dJ~9 4

diacwesoao the d pvopmad m~ til 11 orm bl dwijut fw"rtc'eQ it sc*"-p mbapoe4

be&7*wAd dodkMs ?cr£. pamtt cateu
liinerstioo to six fb M Od"09a k~w&SX Tha A-"Ct7! cmmý-' to VZL zzkla'As

lwer of aZ3. m~v" Ofat iL u~w~o SVs vwa~m.

1mtgm eJdý,&OAO 'a Tok~ 12,14 9 A~ -. i cmý 2 w Z-M
four Is D112 (cmiwt c d Z*I* ,-:-i
ARtA bawdoi* wvct ~~xto ý-* d;)m dW m~ara Ut 'nt f 77 e-,A~ --smd f

bdontwoUg s be"Iy toaa.pea f mc~icn cass- ý, f~ 4I -a ad wio *m~ R= .

the m~.uic~s dm urt aw I it CRI tb ouw met rjzsfrt t54 suts.t IFcow1 Wwue-~elm% EPA

Is the EPA MM3 at the OMA Form tWe rj ft~wmnmntmhwIrd
ist McDowem K%*U andi~ au~ WCMMM 3. adM- ltmam

lecorton OPCZ3 wý 81 si GO Tresautmeal DtewuL and Rtawavery authorhad I~Sulu bAvomrm-

detwi ta urbo atf&Um Cat~acy Curm."y Aytilbl~e azitorco~meat ~ T

Data Lndklest dwit rest~drm' rwufl"M Vdar &@m d3 joxstn-Us.1 r~Ie. fsafltia ladtso aM~-m~~~~J~h1 of suatoemtloo a-s foxsid t n CD M Put
600~ the incinacilo of CLZTa sz4 Cm7a wbc Latan to tmal orefpt ( 21
ata sh Sot1 CIP! nate O"M br~camu 84 CULeobcet&aW -' Watts *.r eo so to
cancento Hjomo a~bout Eva to Iewt3 aaardaiacn WVI -'a; r"d4 Wefgv tk NO eo+isw0. =MI~OA

orders of cma~bd* baa tkan CM~as I" meaqrIerat SIaM414 e~~Ped nt ame~znd~a. a ýtewie .% ýAl

the sartrto4 =at f7t~tL For exampla cc~d r%! (,eAtOT t Za~7 A~owy authatemtt@ Z4~dr
rosidoe ovseuri b frate mta bn'owed~m so 00e of~t a amdou nutst pncrit h 11 of ITPA
&Ict to~ MITD of d6oxdn wasta Vnerators and TmottenLnt storse. emd aek"I dt ct1 tinIl e LQP.M, xA ft

contaimaglo0;Vat -C~D y be irpoeal fmt-m4~& tredcat* that IIhers Is Ohat ~sufa ?drv~wl r me

&x,-nwe~d to ctO!tsf JiSm ktsse* .1 a. so vaflb4 diiwd ce "acvaylm PP-d to &k aamAga-d f"tx

7t=~. A6dJktf~t ditto h~av dCapacity fot dkmt- cwa"Mr wastes. mdIVA e~m w~t kemo pcme'-,aI

tfmctawrsfot a dof ootI was*#~ Im addi Men. thmo am emi* knoicy (*c bas fht~ doe Stole -m me~'~

eft to2 ME [0VJ tw no -~IfeI~s apme hwb-~f.r or 06?ter1 t *W Wu . Wgf

of CDCV/CZiFS or tN8 ctlkwae='* in tratmeat Unaits to tL-elf dlox!* Fead.!i teeplma wtoo~5Wt~p

the igedUSla. tUoet of tNe &Lcmyle Was WOW"n Waste&. A "hemj orint ass1cted, One Stt *-A tO

taoducttd to sc meenr vtOA t~o PeftIc4r hatse btet ,IT'~wiv~ by~t mact *% tee'i .I lf'ýf

pk tbods 6Tý,c:I-d Lz SW-*M fwtbod Ajv=7. no shmt~ tv tN~n gpocr4 tfte fým-itPw "PA

AddfV*.-zJ &lnt o 'ý- %W vrmtoa -rquzWd Lu the~azo < M 2a1v2

scbW2ved i-er vny lw ummmt~u Omer/Operston of In=~otm VC&~s. w-~

betuw LNa. ý'avli --msýI- wGolCmtr Ad. W~AY twt*- kM1Pt, fý-r ufdt ~~~~ ~
otmawlatd aslay*AwkeJ Icwtjv De*mLWo owiloaW A-- po~fl-ad ow* MHOWie. P(2 ft twa thatld Ilkah

D- 140



4~i~ M c-2 ~ rew M'-,/ VA. 51, V0.2=3 I redi. floytmbet 7. 1",, 1 RIn!,Z rrA ! '

usomthoed Ctaima VA bo 4L-7-,z bo %vL-t el m~t 11s t,-zt for ~ st~ ~
corry out tthm~' ai~ a LL-0ý a.-b- 11W.% a Vt. a 4o fb no as~ Wq asCI wa W&IO J tz=zJ &

b~x1A3th izw,0 o Uj, f-r, ts , dZ2A .n1 t3m tbli I=P=
"Wai ttl Stat r'n2~. V0 ud,- t1-4ow
newly eaced AM%~ PM142.'au C2 a, a n-.-4 r orm- ILua to oext~bal soCal =ýU c ;r* t1iz l= *1r Mr
state law to retain 0I ~t~z:o1K=L and =0COiiet 'GIV-13W-lar 22 Q M ,,, M-,C1 eMý- osAtwm. PVVikM ame 4ei.4~k in of Slate law. La Ln~=7 !M s waste Or VL7 =tez tauthorized &atce in &dS ilzaý7 Fokm !A wlfl woA Wftbh &c-tm- i-*L =;, I'* r

Today's tu!2 I* Mmr -,I't V"ý- MýG 0?rW t to Mkmk wfl ý -ný, - tt1=

uf A=(42 U.LC. Vr2 Is~ V aA w~J 1ba aa i;! 0 -fo to teStaL'. IN
hWM a441A to T&ýa I fri Q C:1 6 it cir a7jt to I- n t LtŽ otrCa*=m "e- ztL

P~r-Mc rr1Tc xt z~t%3Ia s actions Fas-a aut!4rit
~~~d~~ LG!"t ar..z £iO that tu MI C P;P=C!OI1 Enulia ezd~i = 'b Co.A ftýd~

m~wi4t cfazr the ell,*ctive & to of dttm I oc-d to be a ~l d toatlru~ztica 0aw.~ S?ý0 m, ,Av r.1atoi. way be a provred without tepttoi~a tt I ~~tfor elther Interim of U61a eu,1=4tk'z tn~Jusiing equivulent~ satndsr& Gop nia~ an orýtreplezztfo h prvso itc o T&?O* 1. es POWuVer, acca agtoorized a State M=1 13r .13 &~n ot~noridjcussed In the foli~~ section. 7`41ii trod~y 111, rm~rm to Incdud stsadieAr L r heIa Inthez In 40 Mf V.1Uj) b btL-4 mo~ifoed sub~ztaL' eqlvatant or equivalosig to Fe'ram' Rr'eofrwvii &n~y its~ ro^rJ Lat** to Irveicatt u that rLhUin-' is a mil EPA's within the time periods dlmscaad WorMj L*, -Znj U jQ tofo ,inupli~ettizi provision of the RCl.A abv Ell pulco ~h6ý-Ai wniaamendment& .fa.EPo~au cmetvp~~ie nr r -iL AJ~a on State A uthorizatk'a Cdrn!- frweJM.kab13 am F:tY Cm~dwot.ed
7%~ mOo m "atouo o~fo~~ padtlo M have toAs eowed obomu EPA winl L~pio=-t typag' aut pstikc ihet Slowb~ka, l ie not*oe alg U.11 Lm lV~tar n tM Imafct Slate scp

tezPCWUanM V,,Lcodtiooa actions onIN*r!4 le ffmuatrd Si nb"t nwi NzO
approved Ly EPA. Elc~ai IN r.' Is I.Un~der Pxm M& Sibpart CQ EPA is or ,,ntaIo

certain ty,-As of hazardous wiots. In ~ ~
r~ Order ;a retain authOriza~tioi. States~ ~

sailhoriLGast nn4sr wc,.iC Ti ?4X'2) at 4113 adopt the tv"'Maicnas Urder bbi e xtnio rpC4 ,* rrr,.3=ft, rts ec~v#1y. an of Subpart sonoa State lr%;ii.vtnt can be SIV MU O prtibyoo "-om etd UW'X
nuemmathat are -,ubatonAU~y no les as o-Lenl than Federal actinto. wig~v &&link W L~t loblst
euvlnatesquivs'ent to EPA'L The U1qurmnts.~

praicedum~ and dschdule for State 2I Also =nder Pori Mi& EPA may VInSA VMfl Lsw i t Ln-ZA n-puaa
propm i~attoa fo elsr int~et, a national variarce It=m the %Xdvch a tx~mP'ia uC5

or final auhrzto ar decie i4 date Of Laei diapvoaI POibitl"a fct all WrO~i Prc~
CFR ZA.M.tAhwild be noted 1141 Cs toY 2 wdo fiti I GWtat thrs W A. Diw#dUik~aW .th
interim authorization will expvv on rinsuflit~nt &itvrmalvt enpPcd?7 to Irmll C1ew, Wager Ad
jaul t 12 (se 40URM {4() disposaal tUn~r I rM zsse-by-cas

40 CPRi1()2 M1,iirea L~dt extensa1 crs of up to I jear (renewable Compliance Vith &lln dipeoaaIStates that have ria u~o~~o ul fr~stoa er)ayeptd reatztct!OO re remeata dk,3s fft rewee
modify Lheir sptoaom to rtflect Fede~ral for $Pe-'dfk OPPticant Lichin.S 6e4qV&tV fAcilY Own"r Of aA b' ~a to
programu cthang.e. Md MU spact~y comply with all Other ?Fac!e1. State. and
sub'saque"'Ily submit the Mcel?=ctni1 to 71he Ad IalstweO of VPA is toley localrai Co .ncetldr~i -t
EPA for app-ovel. The deadline for Sliatt rfgoirslble fof g~nrndm variances to the iroCiWIj tha fralrc-mte of '.acrao
preoatem modificotlonn* or tody'a fL'usl efifctive date be"aLw 04"e Water Axt. Llode 04sC W~t~t Act.
rule. is Udy 1. IM) It rev", lry cbai,410 deter ination. mutt be Made an a facility aownen M~t wtm-py with CA
one rwtears". cot Ju.'y I. IV M-If national beiz. In addtibmi ft Is cdtqar a ppjiom~ prt4 ;ntM mtot ic
aletvtory thn2n~es are neceviary. Tlwme that eactioni itntl(Jte~s~tr fro the (fMo d&aChefrisS Jt a rA ýct(.1 owedA
doeadline, ca"n be ellended !n Admnuistrator to 0=u1 cac-by-Cae. to#f*W ~~ id~
exceptional Cal" ("ae 40 Q"R extenrions miller icltAIJA the *redo# Of anf N-ZS feMUM~r Jc~zat

2f.1e~.Onca VA apporve;s the State n. 6At bazilocof zat~nal wnoar"w awqbC4 wotor).
moiftcAtkI. the StlAto m~qurensntz vrich Only 04e Adrjrilgfretw can 7m A~anyte, reit

bwcomns S~ubtle C RU~A M.,?Mcients. e!sl*49ox Thtrefoew Glates ftrxot be gen0 htr alf, MI 4-i L
states wit% BPUOrtzad ~:ýCA authorized for &;is aspwc of the Wool"w VA~eýJ c ~ -J,:

gw-,"o~gmt tM43 e b5 imnnt Ptv-gs M. setretA V"S% taie~si~i i MA
sim-ilar to thoue L1 today's riae. 71-se 3. MPA may ,V'nt petittkei of ipledric dl 2P1OR
State r, jlt~atns beve tot horn duratkon to a3-=e aM! dispoetAl Of Tultot rzfreed f
asoav.4~~i~ the Ft.'.-l roltdatimm certain Ltanrtlou waste wteA it can be the ClasWae' '
beir; ptmul~ga!nd toay to delvwmMe demouoajtnid that thcr will be aso dlchargE 10 sufaoi W04 l~d bma
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F.&ol ~ctI~_IVol. 51. N~o. 213 I Fday. INOVeMTYow 7. W~ 1Ras Cd Z

&icharge to piublic~y owned sewe-a Callifowala List Wastes NEt in) r-s VCCZbZItW 9"Uto CI rvwm In a'Os.*
Imstment Wotks (PolW~s) racizior to assesameist is based Ca a fh&~ ~Atror-r o GL-antkfa
&koharp e fstrictf ant waat" to scone and rink warw sautr¶? V.f CMdtatifb ILI* no zr. A~~f
012n0 teas option depaed uipon a relatlive fccpta 1? f W35 (:!m .P"-e wod be ef rdb w ý:.e

inuhyof factors div$ the phyl~al saLp7!ac3od W~!!s an Ozzyzcis C=' f~ Gr~zace b- wwoeala Qr
Swis of the wazte. tic d~ege of factors and czpec:ty cm~u-rznti - bdAtaaCWqV-T-3c?
pretreatment required prior io el~cst~ The ocoftr~k.23k zwhdeO- Is saýwl W.. i
State a"d local re~istions. anid ths cust based sn tochizcs m6ramonta &-fi. C 4 sAsolsa zu Y r'ivI in tnz,ý'r*
ddispoal. 7U~ Aeenz conductc-d &a physical foru and boat~z~vluej T cdw -de~i WP2J Ltdnt~~ b

aelsst elermint 0*e Impact of the W.GýA eam coamwnl criý*ZI t*4. 9W11me MIa diap sl triclioa' on Lt~aw ConaIImSIl owentr3ot!42. 1OX1C-i7. I* Aasoy'&i: darutak~a ede
E stwalv izposal mCthotis fv~i. 10). tolubC!17. desiaty. &M p*mi ace at ezw ie 406m 4W Pt
The analysis focoaed primarily en ±1 th waste) asscioatu WIt =~Am as diowmml W=a'a Le~stiv edn
dhtchare of solvent wastes to POT,,rV dispoual of hasazkomu wag& 7--0 eam m as-t a A,,cy h,
became the Aeo"cy lad~ed data to CapaC117 enalyos ftuwmav that 6coe# Wala 1,p:ratocý-
saaahrca the L-zpacts fromn spent siolvnt wxaatw least a"P;Aa~a L-s *ocag an~ i V
wasua discharged di.cctly to racei"viel dspoWa will be treated or dkcocd of keUM3m w
wT12. However. inasdequate data on by!3nd-basedm*,d~ac "Etkhg. aThe cootC
dam above mention~ed factors ans lysita ssume al aa elar, nIocei -jý Li r
precluded the A,~ency from conductirl a based treatment calmcity would bt bfl p ria caa ýai rozIL
qwwrltative assevement of the potential to treat waste OtX&"f for urb'h4 C- as ,tmp .. y i~ "meI fro- wral
defdw of the land disposa ehtrictions~ costs of Iand-4.azed trzatmnent woit!4 be ;2=% o=t1* arws us
cc bicessed dtmand for disposa to lesta ttcssetcrndirc4 rvsem sl ridJ, Wkýzt! od as
PcrYw. (iocludlnt; on lsM tranrpoestaion torn EA atarctaN - a%

1U. reults of the a naolat tIndkmsted Wo~ located 00o' tBeslat C-as14 zl r-af.4ý%t
that! the quantity of FOM-EM3 msolvents INe mmilts of 60e coal/Capacl$?

g~ried to P07W. could potentiaily *awass kulical thAt, as a Mull of twa pcs at fai ih~~trLf
Aacrwae as tnuc as flve :imc althosu-h land dispoWa re~n POMWseOTMwzD-i 1
it be L&*Iy that tShe actual tnrerssa will approxnnately U. ML:,O V320" bePrWQrtR v
be waless. The analysis alto year of solvrtU westoasa U±I~ =nL'4101 090db~tU h 20i -F'cPr0
desnocatrated that the disdis"e of gal~lons Peeyear of dkan~z wogIcs Noswias aisxL Tb
soIhweit constitutents to Po7W. will ponieAtllky aw~ld create d~n.-A few aNiiealtor Tb c,-A-na

Mr~by result in some exposurv to oceani ducmpkim sad oft-,bý oera-W =1:1 dI
Damans. However. the risks to public tinaanorswa &,C~h denmend Wwot brm R h'" m omr 3

heah sand the envirocmeof from thee. ca PCfty zhcu-o*NU of -beuom ~ tddde~t

dioacasues could Diot be ddelormlu.. Iadinaratloa and tihontkoiý,Yý tziew 5roI ata ron
Uoe # M cl cocean duz*4. and oa-bsI" ~ ~ ~~

mats1 of ftsou~a, lad Zxis 7 edule~d to be rm-a.

Two options regulst#)d under the created if tMe owean r1M;mAr, tre.tJAtUCe 1=
Marine Protecikao. ReteeracXi and art ravised ui allow the isauance or !XbUdswmo lsT.l WL
Sanctiuaries Act fMPRSA) (33 tJ.&C. percmUs for wastes that do n-ot com-,* maposal Reaitldoe ftroassa
140 11e seq.) are octsh dumpinti and With UMP!5 eDV*=oXl crtearia.
ocesan-based Incineratioan. EPA Is In the be~use te mnelyala did not take itwo As a obe9 -ram -i
pe otaf rovlsint the MPIR3A accout tedumIcal requirwaents or F rmnt >tWay

reicbn.tfte jy were to relax n~vneta "Tr optic"a 1,41a No~~ the
tecretrtgulaboo ifth:sf Chretod be The AMC aa-petdA the cbstf genaa~ 4~tseroaIs
tnoreaaed demand for oen-based capacity erastyst, to efttemjmmst tMoe" evatme
wssr masnagement due to the lImpact of wastes ih4t do not me-l tervirkcl lie the a e t d
the Iknd disposal restrictions. M for requiremxents or MPIUA criteria. The UZ& wafsýto. - .6
oxuauspts. the rremdst~ocs were revised to m~ults of that analysils Indicated that dICmOic tho Le who aimtl
allow ti. Issuance of peivn~t# to Do"e of the PiotvWo and dLl.xa vmsto r r la 1"do swi W L4a. the -

op~ticrants whose wastti fad 1o com*l streamas 16dsmtiled as likely to create kncwi da cc-mktllj, S.WrOMC~
with owa or m~ore of 6to WRS~A potnenal demand for Omcan diapotall in am ffard for
sovironientle.1crteria but who the cet/cpit alysis wold b* waste p5flSmwittqe;ý r
sacesafuUy dimonatrato a need for the acceptable for ocean dwuplS bae" an unit provides anLýJ1 ccblqm
pediwit. the demand fot'oeean disposal existing ocean CPR~usloa O1~Nta :" am 20z isa
cotMw zncreaoe subatinhl~ly- Conesely. all " i m w eata ra~mI maU4. Pam MO

Thbe Agen~cy oondacied air analysis of ideiitiled by the coet/capscity analys is p enmastsacithaj i.a "
the Pole nal. I ill in demaftd f.-,? s would he ocrtstý for czo~nbwWd mne ~ ~ -
disposol %ocean duwnpin~ cz oceco-besead in Ertgtdcba base as tecl! P". veuna

~nclesst~n)i-sal f In"m 64e req&mn~ts amd 66e mpeo*We Dom of th& seql~m W Aviil4iuo. 0&0t
futs¶ct.oltt on lw%.id disliotsl of solvei.. loct~rwUtim "ragstloas. ren a mod meitan..
dlorila: and itsiltom&ta U11t wastifa. The M (i

reutsse Iolnd *uAlletriaent at~ C Air Fjrniulons, Regulold Under Aoshea ný ;
,Ipwpavu of LzaM UlApoeal A~atlctoac C/U>Ome lWdWA

on~sa Dmici M=C 2% Ctrs's Maniy oi lb tecscimlovs cmp.'ýRbs of whatho emh
gacbwdon of souiesns, moxido Sarsi fthisiln$ ti ~traabent jsia&du-d Lie Q Va j43cpi C ~ i
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waota Is not.a rwzntrdI wn.t%1 Is r-4 W,2 In Lto, zheq~nm Is t* ~eturin do
subect to !and ic~ozalmti-lo~t~ a eVU3ct~v* data of the sp'ibcabie
a-1- Pam VA It must. oae~.be tretm-nt zt~Aini EPA h4 fth
snanaged to ac**rd~anc Publ --4 &zd e,.ctCrCW7 OU10711iY tO &1AY !%I

X& liffeoc~ d3t = of the Paml = tru b~j
#:aArdj ca tlo buasi of iv&Wb

Seque.nce 1 WAO a rad mv±at~ca aft~lvmla etyzatt C=Ps7t.
Determn~ticcSas to the aiqUX Of

C- N S-.WZ- reatmxnt copndt~ fbf mrorfrc:a WW.s-.
am~ based an th~z quian~ty Gf nj~d
wastea Vzwrtsd md L-A crallte

rov027. aOd Cx~ossi ta2o r cr
tbc=a wastts Whing --A &~

-that xltartiatf capadly Is Cd~qq-u.
thebe traste-t stondai~Ia v take e~Cz
bwnedlataly up r, ."un a

-, the PaM3Ut? ;art 0 atmeat
standards arv ex-;mased ua
coflcoentrtofts In the waste extract
U- (ZA*413.tlha*need for treeatent
dcemada upon the nature and
cooncrenrtion of the baaweone

Coasttuents. ThIs will be determined
eter dirouzh analyso* of contituents Ic

-. the wealse sibct specilld in C ZSL,
using the Toxicity Mmeacterstho

Sequence I In the generator's Lee ch1fr4 Procedure (Appendix I to PPAj
decso-akin prws cemtc or a through knovw~e 3 v o 6@
with a e 0larminsf of C%*a pftpropriat baxzudowa conastitants !a the wafts

trsablt VMPad corzc6z extract baesd on the materilsl and L~e
pant we SujbpuLa D tbestrnrnt etnndard imanfactlilng 1xvZOAM CenstraIn tbhe
(I I ZM&4L =4Z or -M344) The Avency "-=1V? ~e~ It8Sik*At
is uquWrlr 6ital spLlable Pam X3 tramnIV== am spet:.d eas
Suabpe 0 treatment standwi, forea rnqund =(Letd (q=&4:1. it isamno
irestriclod waste b,4 dtterm-Lo,,d at the necessay for the vmnrvttorl determine
point of generation. To tequfrv the comatratUCD of the hazadousa
otberwiac wovId 4flow the rtnerstot to conatrtit Int the waste or wWUt
dilute Wavte in cfer to-cizctiiment &a extract. W~hen the PaArt A Sulbpart D
effective date or otthorwiac alter the be a tmnt a tardrds ame expimsed asa
applcAble treatment sandaride Te Pam oniceatra tkoa to %he waste (I ZM&42).
~20 'ubpart D Irtaboci,! standards ame the need for treatmeunt is determined
C epreeaod either &a rortmance either tbw[; artalysts of th~e Ihazardm~a
standards in the wase ets cty-c In constituents In the waste. aa orecil~d in
j M~41. *as M17!* treatment Methods 2ZW or through knowled" of the
in j 20-- or its cooantraoa towi the ha~ardous constiluenta in the waste
waiste in 1 2&3.41. Attar the Seneratce basoid cc the materials and the
esta~b"se the eppUcable Pert Z3 manufacturing Processes generatln,3 the
Subpwrt D ty-stment steadnvd. the noxi wasts.
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&mquem 2: Walt", rt~ NatwcMy huso Pan1 23 subp, 0 7'Ufc Ramid

Generator of Restrktctd Waztt

Inchpimg Carnrniv* Actons and CE2C.AI

I ,:E

S•<uenca 2 in the genera to"s Haia",doia Weste Numbe.r. (2) th nbmlfttd by tb em-,e~kw h
dedai~-ak.io)•g proce•ss wm,•en•e apptlicable fremtrenan atan<dard (3) the laCOrdano with1• efaclllty waste
wit le determnanton that th malnif'e t numbarr a seocia ted wi th~ Lb.b a•ys•e.Ipa. A pna or that al•,
msce'~ati.a of haurdou CMnUtufnt-s a•,J~irt of west and (4) wste omperates an oo-+t !nnd dtj+a fac~iit
b th w.aste is lower than the tpp>ic~able anaytsi data. whern evaidable. The mit pal i. saaeIf hs•'or ns~•,[xcpt

Th.•crw, the Waste Is earemipt from the v•_ttl=o•i atsarnent to hlW e m le" bte 5oUo (I e

atsbjtore, pro~hibtion so land disposaL disp.o,,sr facility cc reiuL,'ed wdt.n r oe~t• tsofd Ia • land dispoaui
T"e enorslo must submit a nodJca I Ze'&7(,X2Xhl]. Th.•e Land disposal 1sd1,Ut•.

(l •t7(aX(Z{l)) and include: (I) I•A faeclity, must verif tha rec~ords m•m €ot em.e
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Federal Ie5tai4slr /VoL 51. No. .415 / I'~ov. Nveo etw 7, 121 1 RUmf anrd RU~~

Sequsence 3 in the Cenervior's rule d~o rot 10-- 1=. d~c th 5s Propzerly OPentd traoh~nt faciI&M
de~sioa-makin4 pmcm cormencts rr,.*Z'r Ci-3 Z=~ W~t Tm~Wa t Lac= lels =an mJx oor % CUa
"RA one of the followit4 denI'jne to - c t- I,-, wates k Ord" to treat st o"Cýc4
delersnatias: (1) 71th c onetration of whicý is pr l',4 to ccep4 t~ le wu rrh~ela. Hataevet t0* ca twLs dn of a
bmzardotus constituents In t~e wa~bf (cc 017-61to houracommlJg~ivow In Ibi trasinna
vharts extceeds the appiicabe I ZM41 V..va sumn~~o not~a athe b'vta
kcatmeit atandarut (.1) the witfe must nsf~lw moots VA. 67 ltc~au 1 414 cocnrt of dw XI aot eilvnt
be tmea ted n accordance w~ih Vhe tree tnentI a ar'id cant be made( thiromao j j =.Iit, of _,3:2MvvI
weatzent method required under know !sp c of- the b doue surmierd for an~y Iften owwUtgW~
I 2U4.4 or (3) the cocntraon C1 oca)-titmats 12 thevv~i extract boned VVW thPP.M Ul'vle~net rr4,Z
bei~r~us coflititueltsl inl the WWIIO an thv pm~ý cr o~sod :n t1-A tcrutna # nb f AN cF4 " ~--11"
eeds6 the app~liceae 1 :15.43 uof Wts 2he 1' r"y~a ý4iuta
beigtmunt standard. In eauch C.-a. 0eo~ 4-i .i~okdd~eI etJ7 h ~~~
essawmed plactoment of Le =oe'c 21eoj ~~ .z Tra7WLce~~~s ~~
was i In lnd dispoal unitise at oH4 C:"grWZTzi to cZ,21,-,' yxdoy a i Iw t j5v
evppjcable effective eatse s'xc4,od to :ý A pecr~d 4 ~ "s stqustiea Ma Sea qpJsb~s Irient
PWr 201 Subpart C Is pmhiboict the trotxbwt rc'4us Mets is*th tandevils in 31 41. or _'L or m

Generators may store rMatrictod applimble 1 13 Prman=be..bate usni the r~~e e!o
wastes on site in containers and tanks slandard can be rmae;* Lhrtb I@ I MUSR Vd. 11ýamfbel Is0 nor a

acrb to the provisions in rPec`oo knowls~eV cl tehmro reabicled waste. The tr~taz~ must ~
ý= pirto treaitment. This stortuge Is constituents In Ie watth based on (as 842)d a motifet~o the land poeL!PJ

mofely for the purpose of the processes used in the treatment of the fudllity &ad Lnclude the EPA Haw-docs
eaccmulation of such quantities of water or by a nalyzin4 the treatmeat Wais Pfainbef. the a-p~cable treatmrent
hbaizasous waste at Is necessary to residual$ accOrVI", to the waste standaA doh martfest numbaer
fadbtatle proper'. rsco-wy. triievnltor enei tleat, in etl mi t hs, e Su~alad With the Shlp'neot Of WeSta.
&ZPO-aI concentra tion of hawadous mistituessha anid waste analysis d~ata'E tic res a twlt

The Senersjor must treat the retricted In the treatment psh%.i~ extract residuess whoms avaLilabl as specite-d in
vs to in eitjier an cc-mite or off-%it* excceeds I batinestm performnce I ~l7abX1)
ivestment facility wilt Interim slsrars of slandsrieA or the oowcetrauat of Uii the ftsebnant rack~al-e mfm Ab
a RIRA jiermil that is afloswed to tlccpt hazardous oons'.atwoaet in the meIdWa 8asa cterfa. N~t My~~ ~
doe 1eabittd waste [as opecirod In 40 excceda 1 =~&41 t'satmiat vndar-do. m:cne I e

AA off-site trtatment fscilijty MUsM beor A.a4 IS P~rj!* p s tote vi f
odain a ndtics fromn the generator Generators. krax -_~.tamt handers totD~tdrs ulsab
spediyir the EPA F~ardovs Weste a tarsasat-l~s or tivea tame frd"I
1141bead ea pplicable "atmetit mnay rim &NISu mrestlcd Wastes IS a UiM0 aws .vthor a:D t ba1ea
stand~ani and the man:14si alnumI subeljtute 7or edaiuate treatmenat to '"a asca. t(I Vnrte
as'sodlaed with tho s~lprneot of waite moot I i =41 or =143 tpextmwt kftlibieat h~fiflty mey* con.as"A th~ft
§ 2W3Y7sAj~)l. This botiov must beo piecevd standarda:5ad sctocs will besblkYWs il o=* the
ts the operating record or L'i, tresurest ccis-Idtard a violart7 of the diout_ j aarm s vtns
hwciiry along~ with at copy of tha prohibtuon In pall_-ar, wastes PWdc2Me* swdrswd blO,bi?ý for
manifest. Generisors who are also meet~na NOt = Subparl 0 treatmeot the waas. It a watts cwdint rnet IM~
v~unent. storage. or disposal facilhities standards must not b ixe wt applicable Vrestment arYst4

usat place thre sarne ln!!crnsdoo Lin Ib. wastes that do not neetsuth stan rdsed jaretstomaypetition V X fnt'`4
opeibing record of tbe facility. aliOough In or-der to acbitre the tres~mant tetbollity var-iance univ~j x&44 (S"s-
a Jnal nootice and manifest ares Wo standard for the mixture (5 M=). FA Seur 7 Varianc FhU*a a T*e4tmei
reqeired. The testing and recora~teptah does nMtI'n to disrupt or altar th Standud. ftr a detailed diaicssiomi
requirements promulgated in today's normal auad customary practices or fI m aus a-s4"
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~pECTw 4 :a ~f ~ c el.'lpmJ c 71=y. LnZ S~pab D trmtrt ct~pdwar-?s L-

sw&~ d'i CI sý,vI LA -,;-, =3 at Tmbafof a Aukr~ad Wasle.

Itqw a~~ Dsltln orkAZ U*c Ilk
mmd sutbcv4=~ a udwd vantw of 62!,,n fh.ity Indiaafn3 -A LM~ ?As Ch, pý,b PMMs ,

goI w frs -h= thefatu.7 PMfjr ~VAJ=rf"ý*' Vr" 1* MoAI FPodW WIMh
eZ at" i. U7;u,= -1 g, r ~tnS a cfn,z-.; wlý u'sa Ps rýt

one&]ma aiarca Is to pf~s td* !or sj-;dA D L ~ ltt .tvg .m Atln NS= WIM4
dvhpa.f of ad&L:,Xw ImatrzeaL and of i~be mt!=W wal =-ce. Cie Nu't

D-148



jI�z�.I � V�L � � I � u��-r� 7. �"1 I Zi Th

8 � -�½�

K

�ii I

a j
I

I

a

� El f�i W'IIat

II -
El C

*1
I

4'4 a 
-CS.

0

E

� I
a-

D-149



radv VA4 31. No. 213 I 7x'9y, PlIve,o~r 7, . Im Rule and Tp..h3,s ",

ScqwLCS s in tIw 7mmces? su~m !v-,m 0tr"?! t7 e-uffqu 6hA wha ste L. =-=t Crum~'

wi a da9 m~ak ths, tý ?r ric±ld mcu-'LaaL t. cý.Zr-* cc a~.rvw1 Sabt~ls C :jz4 d-Ai-" ilJ ~t
vat.l does not -cmply 14 ~ Ob t a Lc.a0= to A! V* tm 31,MnA m 4 L-4t Uhs wo t.

vry. Ld to acomrdm w'1h t!A daWv t~ht the'~z D trmJatman Isen Uni OLAsidnm Of the

g mv4. Cozmimocd pl&or-2t of NI~ ebtumuinzc b~crcnd his coot-i:L Ciae. Os jm~ratar mi m-mnru42
meovclaf wuto U~to~ UA .wI ' b7-ern o ~~rz 'y b~i _-,Pnksd by ava22t'), "Swtmizt CS.&!y'l 'rZOw-u
M1 44 ft ! c ea!m as F2A!fir g1.rtwo ~ mbwt a memlgef Al

spwO 0 inPt:' Sub4n Q. f,3 extena dn'i mot Z-ý>.siL&1Q (Soeaqe6. i4 stbim a de~lir pat~tca
prjhAt*& Tits r,1 ý rbwf U,1. tn:iJ Na t fS -zI--sin 44q4~o 6). c4&zs~za
~vppawltva to EPA. as C31~ S.--rý -1~ TeaY P ~4~2joo"u. of rec.4 o~ tw t Mt-,JA2-Ltd
I m"b for aa oxlmZr'on of L~r, L. I~~Z() 110 z; ~ w a wastos an so ic to rwmmsto
wL~ in mo:ply with the Par :3 Do".e as ,sadz In j(quns143

Sequavi~c 4: No K Urtc4 Pasid

Gentelatr of Reltricte&1 Waste
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Facility (Maz"I or a T='?~ 21a.Ij! aa o whara eLin Ccw7i. FaIL-!Cn g~td. 61ýW* a =7j f,-2Y
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ds miiu W'-4c-7 Co'iez-13! entrator of RestrictedWat owknlyspecidbyEAI
accondaitee with 40 G~A rA.: N) end Of Ie supprto andiyas Laro nnedbyIs
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requr~emnto. N n enualbasis. the eanofhmjrreulw
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atnoariappicala t th cot"tero alternatives to today's ftnal ruLe. The
the surface impoundmnent. If the a7lto w%.o first alternative is to cdiy the statutory
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UAfl Survey. I Wna rj.nflu and deprcada~e aets C-211- r-ra for Waste xan@:emt OWv.CM.
UAanaien I p"c~c OI-. Si C'. 3 s totetd as ntiz,- vc v ~ 3 C1-;." twrosaose c a Lztseora in Vat&'
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boo tmai 5.1= Ll!aotn. ;a of a ra -:7 '=I I Coats sad Eceootlc Impacts
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Th. Aaefcy estimates t~tX C~ a SýJbllftJitl .4M C-24 0 4 s oet Of 0 IOWCOta. hese Coats
14.400 plants to. the aofstfd facility. The aocotd 13 a -covi~t-a' ame aom *juistd foe the effect of
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todvldusal facililties. The Armcy Consdere 1fdy t'l l2~e ows MLo
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Othen summed to estim~ate tottal natlon.l foilte wbith acm~t fees In qxcharýe fL-M for a fee) din Ct tlyects weoe
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tcasnvd for ssnwtructon and treatmert firmns and foefro- rxn.i~ Complisaocmdo to teirtcW1ow" In Abe

saunid'-Ai wastes. Cotroq-c" otIY, Ou form of hI&SU rleee, nte castof
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bm*Wdow we&" Pw.KW4t ai5 TrlýMk ft Conuxtril f1 tiL1 isj 0n1tf10WVI. "aa~dt ~l n Consweemol
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sida a rsaf, of hbawdoes waste facilities which maybe salpilcaty dwe ductloo Im lhum"a belhi rhA~ were
manomapsn services. tdudirnl I=&d affocted by wmpilacos cocts of this less Ogslwnaet. since Wauts! lwevel vm
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DESCRIPTION OF THE CEMA SAMPLING SYSTEM



E. DESCRIPTION OF CEM SAMPLING SYSTEM

The CEM system used for gaseous pollutant monitoring con-
sisted of EPA Methods 3, 3A, 10 and 25A.

E.l Sampling System. Exhaust gas is drawn from the duct
or stack through a heated stainless steel (S.S.) probe that is
inserted into the duct or stack through one of the test ports.
A S.S. valve is located at the probe exit to permit introduc-
tion of certified zero and calibration span gases. A heated
Teflon line is used to transport the sample or zero/ calibra-
tion gases to the Continuous Emissions Monitoring (CEM) trailer.
Temperatures are monitored at the exit of each section of line
to ensure temperatures above the sample dew point. Once inside
the CEM trailer, the sample is split into fractions, and each
fraction is directed to one of the following:

(a) Exemplar Model PEL-3 Sample Gas Conditioner
(b) Direct Connection to Total Hydrocarbon Analyzers.

The Exemplar Model PEL-3 is an extractive sample condition-
er that removes particulates and moisture from the sample gas.
The extracted sample gas is passed through a sintered stainless
(S.S.) bypass filter, which removes particulates down to 1
micron or less by an inertial filtration technique. The filter
is maintained at a temperature above the dew point of the sam-
ple gases.

The clean, filtered sample is then introduced to a perme-
ation dryer where moisture is removed without condensation or
dilution to achieve a sample dew point well below that of the
ambient temperature. The clean, dried sample is then directed
to the carbon monoxide (CO), carbon dioxide (C02 ), and oxygen
(02) analyzers using a Teflon-headed sample pump.

In the J.U.M. Engineer VE-7 Total Hydrocarbons Analyzer, a
S.S. sample filter and detector are contained in a temperature
controlled oven. This permitted the direct analysis of total
hydrocarbons on a wet basis without condensation or loss of
sample.

E.2 CEM System Calibration Procedures. Calibraticns are
conducted on a daily basis. The following procedures are also
performed each day of testing:

(a) Analyzer calibration error (pretest).
(b) Sampling system bias check (pretest).
(c) Sampling system bias check (post-test).

Calibrations employed cylinder gas standards are prepared
according to EPA Protocol 1, where available. All other cali-
bration gases are traceable to National Bureau of Standards.
(NES) standards.

E-1
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E.3 CEM System Data Collection. Signals from the CEM
sampling system are recorded in hard copy from a Molytek
strip-chart recorder/data logger.

E-2
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APPENDIX F

SAMPLING AND AINALYTIC.AL
METHCOS FOR ACTU2U•2>.R GUTLET

GAS TEST IKG

* EPA METhIHD 2
* EPA MET•CD 3
* EPA METrMD 3A
* EPA METhOD 10
* EPA METHCO 25A
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Table G-2. Summary of analytical re3ults for Test 1

Test Conditions: Oil terierature = s0oT, Residance tire v 40 min

Processed Goal
Concentration Soil Cleanup

Concentration Level in
Processed Removal from TCLP TCLP

Analyte Feed Soil Soil Efficiency Extract Extract
(ug/kg) (ug/kq) (%) (ug/L)(a) (ug/L)

Volatiles

Chloromethane ( 3,500 ( 4.0 (b) 0.2 NE
Bromomnethane c 3,500 c 4.0 (b) 0.2 NE
Vinyl chloride ( 3,500 c 4.0 (b) 0.2 50
Chloroethate < 3,500 ( 4.0 (b) C.2 NE
Dichloromethane ( 1,800 < 2.0 (b) 0.1 960
Trichlorofluoromethane 350 J ( 2.0 99.43 0.1 NE
l,l-Dichloroethene ( 1,800 < 2.0 (b) 0.1 100
l,l-Dlchloroetha. ( 1,800 ( 2.0 (b) 0.1 NE
trans-l,2-Dichloroethene 760 1 2.0 J 99.74 0.1 NE
Chloroform 140 J < 2.0 )98.57 0.1 70
1,2-Dichloroethare < 1,800 ( 2.0 (b) 0.1 400
1,l.1-Trichloroithane < 1,800 ( 2.0 (b) 0.1 410
Carbon tetrachlorida < 1,800 C 2.0 (b) 0.1 NE
Bromodicnlorormthane ( 1,800 t 2.0 (b) 0.1 NE
1,2-Dichloropropaus ( 1,800 < 2.0 (b) 0.1 NE
cis-l,3-Dicbloroprop4ne ( 1,800 ( 2.0 (b) 0.1 NE
trans-1,3-Dichloroprapene ( 1,8CO ( 2.0 (b) 0.1 NE
Trichloroetheoe 37,250 5.4 99.986 0.3 70
Dibromochlormethane < 1,800 ( 2.0 (b) 0.1 NE
1,l,2-Trichloroethane ( 1,100 ( 2.0 (b) 1.1 NE
2-Chloroothyl vinyl ether 4 1,800 < 2.0 (b) 0.1 NE
Bromoform < 3,500 t 4.0 (b) 0.2 NE
1.,,2,2-Tetrachlor.thna 1,800 ( 2.0 (b) 0.1 ME
Tetrachloroethene 2,760 J ( 2.0 )99.93 0.1 50
Acetone 411,000 12.0 (b) 0.6 NE
2-Butanone (11,000 <12.0 (b) 0.5 750
Benzene* < 1,800 ( 2.0 (b) 0.1 70
Toluere* 4 1,800 ( 2.0 (b) 0.1 330

(a) TCLP extract for VOCs was determined by dividinq soil cuncentration by 20, thus sim-
ulatinq a worst-case leachAte scenario (all contaminants leached by TCLP).

(b) Cannot be detarmined,
C Not detected at the specified detection limit.

Greater than.
J Less than detection limit, estimated value.
NE Not established.

G-4
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Table G-2. (continued)

Test Conditions: Oil temperature = 5000F, Residence time = 40 min

Processed Goal
Concentration Soil Cleanup

Concentration Level in
Prccessed Removal from TCLP TCLP

Analyte Feed Soil Soil Efficiency Extract Extract
(ug/kg) (ug/kg) (%) (ug/L)(a) (ug/L)

Chlorobenzene* < 1,800 2.0 (b) 0.1 50
Et.hylbenzene* < 1,800 2.0 (b) 0.1 53
m-Xylene* 3,650 J 4.0 >99.89 0.2 (1)
o,p-Xylenes* 2,250 J ' 4.0 >99.82 0.2 (1)

Semivolatiles

l,2-Dichlorobenzene 35,000 540 J 98.46 6 J 125
1,4-Dichlorobenzene 8,700 <3,200 >63.22 5 J 10,800
2-Methylnaphthalene* < 3,300 <3,200 (b) (10 NE
1.3-Dichlorobenzene 3,500 <3,200 8.57 <10 NE
Fluoranthene* < 3,300 1,700 J (b) <10 140
Naphthalene* 4,300 130 J 95.98 <10 NE
Berno(a)anthracene* < 3,300 <3,200 (b) (10 8.7
Benzo(a)pyrene* < 3,300 <3,200 (b) <10 15
8enzo(b)fluoranthene* ( 3,300 <3,200 (b) (10 8.7
Chrysene* ( 3,300 <3,200 (b) <10 100
Dibanzo(a~h)anthracene* < 3,300 <3,200 (b) <10 20
Acenaphthene* < 3,300 (3,200 (b) <10 1,200
Acenaphthylene* < 3,300 <3,200 (b) <10 660
Anthracene* 60 J <3,200 (b) <10 650
Benzo(g,h,i)perylene* < 3,300 <3,200 (b) <10 51
Fluoreno* ( 3,300 <3,200 (b) <10 140
Indeno(!,2,3-c,d)pyrene* ( 3,300 (3,200 (b) <50 29
Phenanthrene* 790 J 460 J )41.77 <10 660
Pyrene* 280 J 310 J (b) <10 180
Benzo(k)fluoranthene* ( 3,300 <3,200 (b) <10 11
4-Chloroaniline 220 J 380 J (b) <10 NE
2-Chloronaphthalene' ( 3,300 <3,200 (b) 10 NE

(1) Total Xylenes GCL = 150 ug/L.
(a) TCL? extract for VOCs was dotermined by dividinf soil concentration by 20, thus sim-

ulatinq a vorst-case leachate scenario (all contaminants leached by TCLP).
(b) Cannot be determined.
< Not detected at the spscified detection limit.

> Greater than.

J -ess than daetction limit, estimat.d value.
* Potential constita•eots of JP-4 fuel.
NE Not established.

G-5
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Table G-3. Summary of analytical rasults for Test 2

Test Conditions: Oil temperature = 4009F, Residence time = 40 min

Processed Goal

Concentration Soil Cleanup
Concentration Level in

Processed Removal from TCLP TCLP
Analyte Feed Soil Soil Efficiency Extract Extract

(ug/kg) (ug/kg) M% (ug/L)(a) (ug/L)

Volatiles (VOCs)

Chloromethane ( 3,600 ( 4.0 (b) 0.2 NE
Broamomethane ( 3,600 ( 4.0 (b) 0.2 NE
Vinyl chloride ( 3,600 ( 4.0 (b) 0.2 50
Chloroethane ( 3,600 ( 4.0 (b) 0.2 NE
Dichloromethane ( 1,800 ( 2.0 (b) 0.1 960
Trichlorofluoromethane 330 J ( 2.0 )99.39 0.1 NE
l,l-Dichloroethene ( 1,800 ( 2.0 (b) 0.1 100
l,1-Dichloroethane ( 1,800 ( 2.0 (b) 0.1 NE
trans-l,2-Dichloroethene 790 J ( 2.0 )99.75 0.1 NE
Chloroform 180 J 4 2.0 P98.89 0.1 70
1,2-Dichloroethane ( 1,800 ( 2.0 (b) 0.1 400
1,1,1-Trichloroethane ( 1,800 ( 2.0 (b) 0.1 410
Carbon tetrachloride ( 1,8C0 ( 2.0 (b) 0.1 NE
Bromodichloromethane ( 1,800 ( 2.0 (b) 0.1 NE
1,2-Dichlcropropane ( 1,800 ( 2.0 (b) 0.1 NE
cis-l,3-Dichloropropene ( 1,800 ( 2.0 (b) 0.1 NE
trans-1,3-Dichloropropene ( 1,800 < 2.0 (b) 0.1 NE
Trichloroethene 111,000(c) 5.0 99.995 0.3 70
Dibromochlormethane ( 1.800 ( 2.0 (b) 0.1 N_.
1,1,2-Trichloroethane ( 1,800 < 2.0 (b) 0.1 NE
2-Chloroethyl vinyl ether c 1,800 ( 2.0 (b) 0.1 NE
Bromoform ( 3,600 ( 4.0 (b) 0.2 NE
1,l,2,2-Tetrachloroethane ( 1,800 ( 2.0 (b) 0.1 NE
Tetrachloroethene 3,985 J ( 2.0 )99.95 0.1 50
Acetone <11,000 (12 (b) 0.6 NE
2-Butanone (11,000 (12 (b) 0.6 750
Benxene* 1,800 < 2.0 (b) 0.1 70
Toluene, 8,300 ( 2.0 )99.98 0.1 330

(a) TCLP extract for VOCs was determined by dividing soil concentration by 20, thus sim-
ulating a worst-case lsachate scenario (all contaminants leached by TCLP).

(b) Cannot be determined.
(c) Higher than detection range, estimated value. Replicate indicated an estimated value

less than detection limit; however, sample replicate integrity is suspect.
Not detected at the specified detection limit.

SGreater than.
J Less than detection limit, estimated value.
NE Not established.

8632B G-6



Table G-3. (continued)

Test Conditions: Oil temperature w 400*F, Residence time 40 min

Processed Goal
Concentration Soil Cleanup

Concentration Level in
Processed Removal from TCLP TCLP

Analyte Feed Soil Soil Efficiency Extract Extract
(ug/kq) (ug/kg) (%) (ug/L)(a) (ug/L)

Chlorobenzeneh 1,800 < 2.0 (b) 0.1 50
Ethylbenzene* 960 .3 2.0' )99.79 0.1 53
m-Xylene* 7,100 < 4.0 >99.94 0.2 (1)
o,p-Xylenes* 4,300 f 4.0 ,99.91 0.2 (1)

Semivolatiles

1,2-Dichlorobenzene 15,000 950 . )93.67 10 3 125
1,4-Dichlorobenzene 3,600 J 220 1 >93.89 <100 10,800
2-Methylnaphthalene* 2,400 J (3,400 (b) (100 NE
1,3-Dichlorobenaene 1,500 1 100 . >93.33 (100 NE
Fluoranthene* 2.900 J 03,400 (b) <100 140
Naphthalene* 5,000 130 J >97.40 (100 NE
Senzo(a)anthracene* ( 3,800 (3,400 (b) <100 8.7
Benzo(a)pyrene* ( 3,800 (3,400 (b) (100 15
Benzo(b)fluoranthene* ( 3,300 03,400 (b) <100 12
Chrysenef c 3,800 (3,400 (b) (100 i00
Dibenzo(a,h)anthracene' ( 3,800 03,400 (b) <100 20
Acenaphthene* ( 3,800 03,400 (b) <100 1,200
Acenaphthylenae ( 3,800 (3,400 (b) (100 660
Anthracene* 770 J (3,400 (b) <100 660
Benzo(g,h,i)perylene* ( 3,800 03,400 (b) <100 51
Fluorene* ( 3,P00 200 J >94.74 <100 140
Iudeno(l.2,3-c,d)pyrene* < 3,800 (3,400 (b) (500 29
Phenanthrene* 820 . 670 1 18.29 (100 660
Pyrenel 90 . 500 J (b) (100 180
Benzo(k)fluoranthena* ( 3,800 3,400 (b) (100 11
4-Chloroanilune 540 J 630 J (b) (100 NE
2-Chloronaphthalenea* ( 3,800 e3,400 (b) <100 IE

(1) Total Xylenes GM m 150 uq/L.
(a) TCLP extract for VOCa was determined by dividinq soil concentration by 20, thus Sim-

ulating a worst-c3as leachate scenario (all contaminants leached by TCLP).
(b) Cancot be detvrmined.
< Not detected at the spocified detection limit.

Greater than.
J Less than detection limit, estimated value.
* Potential constituents of JP-4 fuel.
NE Mot astablished.

G-7
86328



Table G-4. Summary of analytical results for Test 4

Test Conditions: Oil temperature a 4000F, Residence time = 35 min

Processed Goal
Concentration Soil Cleanup

Concentration Level in
Processed Removal frnm TCLP TCLP

Analyte Feed Soil Soil Efficiency Extract Extract
(kig/kg) (ug/kg) M% (ug/L)(a) (ug/L)

Volatiles (VOCs)

Chloromethane ( 1,600 ( 4.0 (b) 0.2 NE
Bromomethane ( 1,600 ( 4.0 (b) 0.2 NE
Vinyl chloride ( 1,600 ( 4.0 (b) 0.2 50
Chloroethane ( 1,600 ( 4.0 (b) 0.2 NE
DichbPromethane < 800 ( 2.0 (b) 0.1 960
Trichlorofluoromethane 800( 2.0 (b) 0.1 NE
1,1-Dichloroethene < 800 ( 2.0 (b) 0.1 100
1,1-Dichloroethane s 800 c 2.0 (b) 0.1 NE
trans-l,2-Dichloroethene 273 J 2.7 J 99.03 0.1 NE
Chloroform ( 800 ( 2.0 (b) 0.1 70
1.2-Dichloroethane 800 ( 2.0 (b) 0.1 400
1.1,1-Trichloroethane 800 ( 2.0 (b) 0.1 410
Carbon tetrachloride ' 800 ( 2.0 (b) 0.1 NE
BromodichloromethanA < 800 ( 2.0 (b) 0.1 N-
L,2-Dichloropropane ' 800 ( 2.0 (b) 0.1 NE
cis-1,3-Dichloropropene 800 ( 2.0 (b) 0.1 NE
trans-1,3-Dichloroprop-one < 800 < 2.0 (b) 0.1 NE
Trichloroethene 10,575 23.4 99.78 1.2 70
Dibromochlormethane < 800 ( 2.0 (b) 0.1 NE
1,1,2-Trichloroethane 800 ( 2.0 (b) 0.1 NE
2-Chloroethylvinylether ' 800 ( 2.0 (b) 0.1 NE
Bromoform ( 1,600 ( 4.0 (b) 0.2 NE
1,1,2,2-Tetrachloroethane ( 800 ( 2.0 (b) 0.1 NE
Tetrachloroethene 613 J 0.5 J 99.92 0.0 50
Acetoae < 4,800 (12 (b) 0.6 NE
2-Butanone ( 4,800 (12 (b) 0.6 750
Benzene* 745 J 1.3 J 99.83 0.? 70
Toluene* 200 J 1.1 J 99.45 0.1 330

(a) TCLP extract for VOCs was determined by dividing soil concentration by 20, thus sim-
ulating a worst-case leachate scenario (all contaminants leached by TCLP).

(b) Cannot be determined.
Not detected at the specified d4taction limit.

J Less than detection limit, estimated value.
* Potential constituents of JP-4 fuel.
NE Not established.
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Table G-4. (continued)

Test Conditions: Oil temperature = 400*F, Residence time = 35 min

Processed Goal
Concentration Soil Cleanup

Concentration Level inSProcessed Removal from TCLP TCLP
Analyte Feed Soil Soil Efficiency Extract Extract

(ug/kg) (ug/kg) (%) (ug/L)(a) (ug/L)

Chlorobenzene* 800 < 2.0 (b) 0.1 50
Ethylbenzene' ' 800 2.0 (b) 0.1 53
m-Xylenek ( 1,600 < 4.0 (b) 0.2 (1)
o,p-Xylenes* ( 1,600 ' 4.0 (b) 0.2 (1)

1,2-Dichlorobenzene 53,000 565 J 98.93 6 J 125
1,4-Dichlorobenzene 14,750 155 3 98.95 1 3 10,800
2-Methylnaphthalene* 4,200 J 505 3 87.98 3 J NE
1,3-Dichlorobenzene 6,400 J ( 3,400 A46.88 1 3 NE
Fluoranthene' 1,750 J 950 J 45.71 10 J 140
Naphthalene* 3,200 J 120 1 96.25 1 J NE
Benzo(a)anthracene* < 3,900 < 3,400 (b) (10 8.7
Benzc(a)pyrene* ( 3,900 ( 3,400 (b) (10 15
Benzo(b)fluoranthene* ( 3,900 < 3,400 (b) (10 12
Chryseue* ( 3,900 ( 3,400 (b) 10 3 100
Dibenzo(a,h)anthracene' 3,900 ( 3,400 (b) 10 3 20
Acenaphthene* 3,900 ( 3,400 (b) 10 3 1,200
Acenaphthylene* 370 1 ( 3,400 (b) 10 3 660
Anthracene* 120 3 40 J )66.67 10 J 660
Benzo(g,hi)perylene* 3,900 50 3 (b) (10 51
Fluorene* 325 J 155 J )52.31 (10 140
Indeno(1,2,3-c,d)pyrene* (20,000 (17,000 (b) (s0 29
Phenanthrene* 960 3 490 1 48.96 1 3 660
Pyrene* 785 IT 405 1 48.41 (10 180
Benzo(k)fluoranthane* < 3,900 ( 3,400 (b) <10 11
4-Chloroaniline 395 3 325 1 17.72 (10 NE
2-Chloronaphthalene* 3,900 ( 3,400 (b) (10 NE

(1) Total Xylenes GCL a 150 ug/L.
(a) TCLP extract for VOCs was determined by dividing soil concentration by 20, thus sim-

ulating a worst-case leachate scenario (all contaminants leached by TCLP).
(b) Cannot be determined.

Not detected at the specified detection linit.
) Greater than.
J Less than detection limit, estimatsd value.
* Potential constituents of JP-4 fuel.
NE Not established.

G-9
86328



Table G-5. Sumnary of analytical results for Test 8

Test Conditions: Oil temperature a 500*F, Residence time = 40 min

Processed Goal
Concentration Soil Cleanup

Concentration Level in
Processed Removal from TCLP TCLP

Analyte Feed Soil Soil Efficiency Extract Extract
(uq/kg) (ug/kg) (%) (ug/L)(a) (ug/L)

Volatiles (VOCs)

Chloromethane (1,600 < 4.0 (b) 0.2 NE
Bromomethane (1,600 ( 4.0 (b) 0.2 NE
Vinyl chloride (1,600 ( 4.0 (b) 0.2 50
Chloroethane (1,600 ( 4.0 (b) 0.2 NE
Dichloromethane ( 800 ( 2.0 (b) 0.1 960
Trichlorofluoromethane ( 800 7.8 )99.03 0.4 NE
1,1-Dichloroethene ( 800 ( 2.0 (b) 0.1 100
1,1-Dichloroethane ( 800 < 2.0 (b) 0.1 NE
trans-1,2-Dichloroethene 370 J 8.0 97.84 0.4 NE
Chloroform ( 800 ( 2.0 (b) 0.1 70
1,2-Dichloroethane ( 800 ( 2.0 (b) 0.1 400
1,1,1-Trichloroothane ( 800 ( 2.0 (b) 0.1 410
Carbon tetrachloride ( 800 4 2.0 (b) 0.1 NE
Bromodichloromethane ( 800 ( 2.0 (b) 0.1 NE
1,2-Dichloropropane ( 800 ( 2.0 (b) 0.1 NE
cis-l,3-Dichloropropene ( 800 ( 2.0 (b) 0.1 NE
trans-1,3-Dichloropropene ( 800 ( 2.0 (b) 0.1 NE
Trichloroethene 8,500 46.0 99.46 2.3 70
Dibromochlormethane ( 800 ( 2.0 (b) 0.1 NE
1,1,2-Trichloroethane ( 800 ( 2.0 (b) 0.1 NE
2-Chloroethylvinylether ( 800 ( 2.0 (b) 0.1 NE
Bromoform (1,600 ( 4.0 (b) 0.2 NE
1,1,2,2-Tetrachloroethane ( 800 ( 2.0 (b) 0.2 NE
Tetrachloroethene 550 J 1.0 J 99.85 0.1 50
Acetone <4,800 <12 (b) 0.6 NE
2-Butanoue (4,800 (12 (b) 0.6 750
Benzene* 130 J 8.7 93-60 0.4 70
Toluene* 18 J 0.9 J 94.86 0.0 330

(a) TCLP extract for VOCS was determined by dividing soil concentration by 20, thus sim-
ulating a worst-case leachate scenario (all contaminants leached by TCLP).

(b) Cannot be determined.
' Not detected at the specified detection limit.
SGreater than.
J Less than dotection limit, estimated value.
NE Not established.

G-10
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Table G-5. (continued)

Test Conditions: Oil temperature 500*F, Residence time = 40 min

Processed Goal
Concentration Soil Cleanup

Concentration Level in
"Processed Removal from TCLP TCLP

Analyte Feed Soil Soil Efficiency Extract Extract
(ug/kg) (ug/kg) (%) (ug/L)(a) (ug/L)

Chlorobenzene* ( 800 2.0 (b) 0.1 50
Ethylbenzene* ' 800 2.1 (b) 0.1 53
m-Xylene* ' 1,600 0.3 J (b) 0.0 (1)
o,p-Xylenes* 9.5 J 0.8 J 91.58 O.A (1)

1,2-Dichlorobenzene 13,500 300 J 97.78 4. J NE
1,4-Dichlorobenzene 4,300 J ( 3400 (20.93 1 J 10,800
2-Methylnaphthalene* 1,500 J 270 J 82.00 ( 20 NE
1,3-Dichlorobenzene 1,350 J ( 3,400 (b) ( 20 NE
Fluoranthene* 795 J 760 J 4.40 c 20 140
Naphthalene* lG25 J 70 J 93.17 2 J NE
Benzota)anthracenek < 4,300 ( 3,400 (b) c 20 8.7
Benzo(a)pyrene* 4,300 ( 3,400 (b) ( 20 15
Benzo(b)fluoranthenek ( 4,300 ( 3,400 (b) ( 20 12
Chrysene* ( 4,300 < 3,400 (b) < 20 100
Dibeuzo(a,h)annhracene* ( 4,300 ( 3,400 (b) ( 20 20
Acenaphtniene* ( 4,300 < 3,400 (b) c 20 1,200
Acenaphthylene* ( 4,100 ( 3,400 (b) < 20 660
Anthracene* 4,300 40 J (b) < 20 660
Benzo(g,h,i)perylene* 4,300 ( 3,400 (b) < 20 51
Fluorenek < 4,300 c 3,400 (b) ( 20 140
Indeno(1,2,3-c,d)pyrene* (22,000 (17,000 (b) (100 29
Phenanthrene* 320 J 300 . 6.25 < 20 660
Pyrene* 185 J 220 J (b) < 20 180
Senzo(k)fluoranthene* ( 4,300 ( 3,400 (b) < 20 11
4-Chloroaniline 210 J 230 J (b) 3 J NE
2-Chloronaphthalene* ( 4,300 ( 3,400 (b) ( 20 NE

(1) Total Xylenes GCL = 150 ug/L
(a) TCLP extract for VC)Cs was determined by dividing soil boncentration by 20, thus sim.-

ulat-ing a worst-case leachate scenario (all contaminants leached by TCLP).
(b) Cannot be detqrmiued.
C Not detected at the specified detection limit.
J Less than detection limit, estimated value
* Potential. constituents of JP-4 fuel
NE Not established

G-11
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ROY F. W•STON. INC.

VOLATILES OP.GJC CA133 N2J.TaTVE

CLIENT: USATHAMA, TINKER A.F.B
RFW #: 8907TK01

1. This set of samples consisted of 2 soil samples collected on

7/18/89.

2. These samples were analyzed on 7/25/89.

3. All required holding times for these samples were met.

4. All blanks analyzed were below allowable limits of detection.

5. Calibration criteria was not met for Dichloromethane and
Chloroform due to background interferences.

6. Surrogate recoveries were between 26-166%.

7. Feed soils were prepared using the mid-level extraction
procedure due to the expected high concentrations.

The following data qualifiers are used in this report:

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection

Approved by: Date: Z22•

H-I



Test I

VOA Prep Batch No: 89TKDOI Datv Analyzed: 25 JULY 8B paqe 1

Sample Cust ID: FEED FEED PROCESS PURGE MIX
Information SOIL SOIL SOIL B/C.

RFW Batch 01 8907TK01 8907TK01 8907TK01 89TKD01
Samole No: 01 OiR 02 MB-3

Matrix& Soil Soil Soil Water
D.F1t 168 168 1 1

Units: ug/kq uq/kq uq/kg • REC

Analytes

Chloroaethane 3300 U 3500 U 4.0 U 83 %
Brosooothaae 3300 U 3500 U 4.0 U 108Lo
Vinyl Chloride 3300 U 3500 U 4.0 U 110 %
Chloroethant 3300 U 3500 U 4.0 U
Dichloroaethane. 1700 U IS00 U 2.0 U 11 %
Trichlor 'luorozethane 460 J 240 3 2.0 U
1,1-Dichloroethylene 1700 U 1800 U 2.0 U
l,1-Dichloroothame 1700 U 1800 U 2.0 U
trans-l,2-Dichloroqthene 1700 U 760 J 2.0 U
Chloroform 130 J 150 3 2.0 U
1,2-Dichloroethant 1700 U 1900 U 2.0 U 68 %
1,1,1-Trichloroethane 1700 U 1800 U 2.0 U 72 %
Carbon Tetrachloride 1700 U 1800 U 2.0 U
Broeodichloroeethane 1700 U 1800 U 2.0 U 89
1.2-Oichloropropane 1700 U 1800 U 2.0 U
cis-1,3-Dichluropropene 1700 U 1800 U 2.0 U 93
trans-1,3-Dichloropropono 1700 U 1800 U 2.0 U 159 %
Trichloroethene 2500 72000 5.4
Dibrooochlormtthane 1700 k) 1800 U 2.0 U
1.1,2-Tricnloroothane 1700 U 1800 U 2.0 U
2-Chlorcethylvinvlether 1700 U 1800 U 2.0 U
Brocofors 3300 U 3500 U 4.0 U 79 %
1.l,2,2-TetrachlaroethAne 1700 U 1800 U 2.0 U 74 %
Tetrachloraethylene 520 j 5000 2.0 U

Acetone 10000 U 11000 U 12.0 U
2-ButAnone 10000 U 11000 U 12.0 U
Benton@ 1700 U 1800 '; 2.0 U 52 .
Tolueiue 1700 U 1800 U 2.0 U 57 %
Chloroben:*ro 1700 U 1800 U 2.0 U
Ethylbgnzfne 1700 U 1800 U 2.k J 58 %
m-XyLaiv 2300 J 5000 4.0 u
op-Xy1Tn2 1300 J 3200 J 4.0 U
.. *Aftann a Sa a"55 aUsE a S asE m 455 *"NN SM as fam asU a~U a===== 2 X A au as w a

Surroqt* Recoverias

8roacchloroaqthane 73.6 • 73.1 % 26.8 %
a,a,a-Trifluorotoluent 157.3 ! 166.5 % 35.4 %



Test 1
(continued)

VOA Prop Batch No: 89TKDOI Date Analyzodt 23 JULY 89 page ie
-----------------------------------------------------------------

Sample Cust ID: PURGE MIX BLANK(
Information A/XYL + SS

RFWN Batch 0: 89TXDOI a9TXDO1
Sample No: P18-3 P18-2

Matrixt Water Water
D.Fat 11

4Unitst % REC uq/L

Analy tot

Chlorooethans
Bromoec thane
Vinyl Chloride
Chioroethane
Di chlorom~thane
Trichlarolluoromethant 96
l,l-Dichlor~othylent 1364
1,l-Dichloroethane 132
trans-I ,Z-Dichloroothene
Chloroform 121
I ,Z-Dicnleroethane
1,lI-TrichloroothAne
Carbon Tetrachloride 89 %
Bromad ichlaromo thane
1,2-Dichlorooropane 135 %
cis-I ,3-Dichloropropene
trans-i ,3-Dichloroprogent
Trichloroetheino 146 %
Di broacchlarnothane
1,1,2-Trichlorcetnant 157 %~
2-Chloro-'thyl-#iny1*th~r
Brosoform
l1,,2,2-Tetr~chloro~th~n*
Tetrachlorotthylent 132 %c

Ace Lone
2-Bu tanorew
Ben zene
Toluene
Chlorobenione 99 %.
Ethylbmn zene
*-Xylmne 83 %
o,p-Xylene 82 %

Surr~.qate Recoveries

gromcchloroaethant 156 %
a,a,a-72rifluorotoluine 97

H- 3



ROY P. WESTON INC.

BEMIVOLATIL3 ORGANICS CASE NARRATIVE

Client: USATgAMA, Tinker A.F.B.
RFW # : 8907TK01

1. This set of samples consisted of 2 soil samples collected on
7/18/89. The TLCP leachate was prepared from the proce tsed
soil.

2. The samples were extracted on 7/24/89.

3. These samples were analyzed on 7/25/89.

4. All required holding times for these samples were met.

5. All blanks analyzed were below allowable limits of detection.

6. Calibration criteria was met for DFTPP.

7. Surrogate recoveries were between 12% and 83%.

8. The blank leachate gave no recovery for 2,4,6-Bromophenol.

9. The feed and process soil samples could not be concentrated
to the extent permitted by the method due to the high organic
content of these samples. Further concentration resulted in
the formation of a precipitate in the extract. Feed and
processed soil appeared to contain asphalt paving material.

10. The blank leachate was analyzed at a dilution factor of 20.

The following data qualifiers are used in this report.

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limits.

Approv-ed by: Date:

H-4



Test I
(continued)
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ROY P. 7MBTON. INC.

VOLATILE ORG4N1C CASE XA11RATIV3

CLIENT: USATHAMA, TINKER A.F.B
RFW #: 8907TK02

1. This set of samples consisted of 2 soil samples collected on

7/19/89.

2. These samples were analyzed on 7/25/89.

3. All required holding times for these samples were met.

4. All blanks analyzed were below allowable limits of detection.

5. Calibration criteria was not met for Dichloromethane and
Chloroform due to background interferences.

6. Surrogate recoveries were between 28-188%.

7. Feed soils were prepared using the mid-level extraction
procedure due to the expected high concentrations.

The following data qualifiers are used in this report:

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limit.

Approved by: Date:

H-6



Test 2

VOA Prep Batc'i NO: 89TXD02 Date Analyzed: 25 JULY 89 page I

Sample Cust ID: FEED FEED PROCESS PURGE

Information SOIL SOIL SOIL a/0/53
RFW Batch #: 6907TK02 6907TK02 8907TK02 69TKDO1
Sample No: 01 OIR 02 M'B-3

Mlatrix: Sail Soil Sail Water
D..: 182 182 1 1

Units: ug/kg ug/kq uq/kg %~ REC

Anal y t s

Chiorceethant 3600 U 3600 U 4.0 U 83 %
BromosethAns 3600 U 3800 U 4.0 U 108 '%
Vinyl Chloride 3600 U 3600 U 4.0 U 110 P

Chlorcethaino 3600 U 3600 U 4.0 U

Dichlorceethan* 1800 U 1600 U 2.0 U 11 %.
TrichlorafluorceethAfle 360 3 300 J 2.0 U
1,l-Dichloroethylefle 1800 U 1800 U 2.0 U

1.1-Dichloroethang 1500 U 1800 U 2.0 U
trans-1,2-Dichloroathene 790 J 1800 U 2.0 U
Chloroform 180 3 1800 U 2.0 U
1,2-Dichlorotthane 1900 U 1800 U 2.0 U 68 %
1,1,1-Trichloroythave 1800 U 1800 U 2.0 U 72 %
Carbon Tetrachloride. 1800 U 1800 U 2.0 U
Bromodichloromethane 1900 U 1600 U 2.0 U 89 %
1.2-Dichlorapropant 1800 U 1800 U 2.0 U
cis-1,3-Dichloropropene 1600 U 1800 U 2.0 U 93 %

trans-1,3-Dichlorogropine 1800 U 1600 U 2.0 U 159 '%
Trichloroethene 111000.0 E 1200 J 5.0

Dibrouochlormothant 1800 U 1800 U 2.0 U
1,1,2-Trichloroothano 1800 U 1800 U 2.0 U
2-Chloroothylvinylether 1800 U 1800 U 2.0 U
Broooform 3600 U 3600 U 4.0 U 79 %
191,2,2-Tetrachloroothant 1800 U 1800 U 2.0 U 74 %
Tetrachloroelhylone 7600 370 J 2.0 U

Acetone 11000 U 11000 U 12 U
2-Butanune 11000 U 11000 U 12 U
Bonenzie 1800 U 1800 U 2.0 U 52 %
Toluene 8300 1800 U 2.0 U 57 %c
Chlorobenzent 1800 U 1800 U 2.0 U
Ethylbonzen* 960 3 1800 U 2.0 U 58 %
A-Xylene 7100 3600 U 4.0 U
o,p-Xylene 4300 3600 U 4.0 U
*mass a am a U32UK3~U8USU~UUnagsu NaaaXaNn *=maa m oam==3U3=man=&Iw o m*= aOmnU

Surrogate Recoveries

Draeochloromethane 69.1 % 36.8 % 28.0 %
a,aga-Trifluorotoluene 188.5 %. 92.1 % 39.0 %

H-7



Test 2
(continued)

VOA Pruop Batch Not 89TXD02 Date Analyzeds 25 JULY 89 page 2

Sample Cult ID: PURGE BLANK
Information A/XYL + SS

RFW Batch 0: 89TKDOI 89TKDOI
Sample No: P19-3 liD-I

Miatrix: Water Water
D.F.s IL

Units: 6REC 'CREC

Analytes

Chioraotthane
Brasomethant
Vinyl Chloride

Chloroethane
Dichloraoethanv
Trichlorofluoromethane
lqlDichloroethyloiii 136 '
1.1-Dichioroothane 132 %C
trans-i ,2-Ox chloroothent
Chloroform 121 %C
I .2-Dichioro. thane
1 ,l,l-Trichloro~thanc
Carbon Tetrachloride 89 '
Drooodi chiorooethane
1,2-Dichlorogropane 135 'C
cis-i,3-Dichloropropene
trans-I ,3-Dichlorapropwne
Trichlaroethene 146 %C
Dibrosochloratthane
1.1,2-Trichloroothanei 157 %C
2-Chloroothylvinylether
Bromof arm
1,1 ,Z,2-Totrachloroethane
Tetrachloroeth~lone 182 %C

Ace tone
2 -Bu tanone

To 1uuit
Chlcrobenzoen 99
Ethylbe.nzano
a-Xylene 93 '
o~p-Xylvn* 82 '

Surrogate Rtcovorits

Drociochlaromathane 156 ZC

a,a,a-Trifluorotoluvne 97 %C

H1-8



ROY P. WESTON INC.

SEMIVOLATILE ORGO6ICS CAkZ NARRATIVZ

Client: USATHAMA, Tinker A.F.B.
RFW # : 8907TK02

1. This set of samples consisted of 2 soil samples collected or
7/19/89. The TLCP leachate was prepared from the processed
soil.

2. The samples were extracted on 7/25/89.

3. These samples were analyzed on 7/25/89.

4. All required holding times for these samples were met.

5. All blanks analyzed were below allowable limits of detection.

6. Calibration criteria was met for DFTPP.

7. Surrogate recoveries were between 14% and 159%.

8. The blank leachate surrogate spike contained no 2,4,6-
Bromophenol.

9. The leachate, feed and process soil sampies could not be
concentrated to the extent permitted by the method due to the
high organic content of these samples. Further concentration
resulted in the formation of a precipitate in the extract.
Feed and processed soil appeared to contain asphalt paving
material.

10. The blank leachate was analyzed at a dilution factor of 20.

The following dat3 qualifiers are used in this report.

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limits.

Approved by: _Da te: A /7-

H- 9



Test 2
(continued)
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ROY P. W3"TTO2, IUC.

VOLATILE OROnGMIC CUZ W3LATIV1

CLIENT: USATIWAMA, TINKER A.F.B
RFW #: 8907TK03

1. This set of samples consisted of 6 soil samples collected on

8/1/89.

2. These samples were analyzed on 8/2/89.

3. All required holding times for these samples were met.

4. All blanks analyzed were below allowable limits of detection.

5. Calibration criteria was not met for Dichloromethane,
Trichlorofluoromethane, 1,l-Dichloroothene, trans-l,3-
Dichloropropene, Dibromochloromethane, and 1,1,2-
Trichloroethene due to background interferences and co-
eleution of peaks.

6. Surrogate recoveries were between 7-140%.

7. Feed soils were prepared using the mid-level extraction
procedure due to the expected high concentrations.

The following data qualifiers are used in this report:

U - Indicates that the co-:pound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limit.

Approved by: -Date

H- 11



Test 4

VOA Prep Batch No: 89TKD07 Date Analyzed: 02 Ac..g 89 page 1

Sample Cust ID: LT304 PROCESS PROCESS FIELD
Information Dust SOIL SOIL BLANK

RFW Batch 0: 8908TK03 G90TK03 8908TK03 8908TK03
Sample No: 03 06 02 04

Matrix: Water Soil Soil Water
D.F.s1 I 1 1

Units: ug/L ug/kg ug/kg ug/L
==Samlsfamsl a n slm sa mass =Samoan= mwmllllavanam

Analytes

Chloro~ethane 4.0 U 4.0 U 4.0 U 4.0 U
Broaosetharie 4.0 U 4.0 U 4.0 U 4.0 U
Vinyl Chloride 4.0 U 4.0 U 4.0 U 4.0 U
Chloroethane 4.0 U 4.0 U 4.0 U 4.0 U
Dichloromethane 2.0 U 2.0 U 2.0 U 2.0 U
Trichlorofluoromethane 2.0 U 2.0 U 2.0 U 2.0 U
1,1-Dichloroothylene 2.0 U 2.0 U 2.0 U 2.0 U
191-Dichloroethane 2.0 U 2.0 U 2.0 U 2.0 U
trans-1,2-Dichloroethene 5.2 4.7 0.6 1, 2.0 U
Chloroform 2.0 U 2.0 U 2.0 U 2.0 U
1,2-Dichloroothane 2.0 U 2.0 U 2.0 U 2.0 U
l,1,l-Trichlorcothano 2.0 U 2.0 U 2.0 U 2.0 U
Carbon Tetrachloride 2.0 U 2.0 U 2.0 U 2.0 U
Brouodichlorooethane 2.0 U 2.0 IJ 2.0 U 2.0 U
1,2-Dichloropropans 2.0 U 2.0 U 2.0 U 2.0 U
cis-l,3-Dichloropropene 2.0 U 2.0 U 2.0 U 2.0 U
trans-1,3-Dichloropropvno 2.0 U 2.0 U 2.0 U 2.0 U
Trichloroohene 2.0 U 41.0 E 5.7 2.0 U
Dibromochlorsethano 2.0 U 2.0 U 2.0 1J 2.0 U
1.1.2-Trichlcrotthane 2.0 U 2.0 U 2.0 U 2.0 U
2-Chloroethylvinylether 2.0 U 2.0 U 2.0 U 2.0 U
Bromofore 4.0 U 4.0 U 4.0 U 4.0 U
1,1,2.2-Totrachlaroethano 2.0 U 2.0 U 2.0 U 2.0 U
Tetrachloroethylene 2.8 0.8 J 0.2 J 2.0 U

Acetone 12.0 U 12.0 U 12.0 U 12.0 U
2-Butanone 12.0 U 12.0 U 12.0 U 12.0 U
Benzen* 1.0 J 1.3 1 2.0 U 2.0 U
Toluene 1.5 3 1.1 3 2.0 U 2.0 U
Chlorobenzene 0.6 3 2.0 U 2.0 U 2.0 U
Ethylbenzent 0.5 3 2.0 U 2.0 U 2.0 U
*-Xlene 0.4 3 4.0 U 4.0 U 4.0 U
o,p-Xylen* 0.9 J 4.0 U 4,0 U 4.0 U
*s 2 mnswumanawsum* a n 42u..sum uasuufs ==sum a &amuumvXussutus= 2. a2a son=

Surrogate Ro:overies

Brooochloromethane 140 % 48 % 11 86
a,a,a-Trifluorotoluene 52 % 27 % 73 % 89 %

H-12



Test 4
(continued)

VOA Prep Batch No:6t DO DaeA lye:0Au 89 pg
-----------------------------------------------------------

Sample Cust IDS FEED FEED F'EED FEED
Information SOIL SOIL SOIL SOIL

RFW Batch U, S9CSTKO3 8908TK03 8908TX03 8908TKO3
Sample '-. 01 01R 05 05R

Matrix Soil Soil Soil Soil
DFbI I I I

Unitss uq/kq ug/kq uzq/kq iig/kq

Chloraomthans 1600 U 1600 U 1600 U 1600 U
3r~.ooosothant 1600 U 1600 U 1600 U 1600 U
Vinyl Chloride 1600 U 1600 U 1600 U 1600 U
CtAiroethape 1600 U 1600 U 1600 U 1600 U
C!0loroaethAn* 1800 U 800 U 800 U Boo U
frichlorofluoroO~hdflC B00 U Boo U goo U g00 U
1,1-01chloroathylene 800 U B00 U 800 U g00 u
l.j-DiChloroethane B0o U 80O) U 800 U 800 U
trons-1,2-Dichlorootline 270 3 800 U 350 1 200 3
Chlorofers Boo U 800 U 800 U G00 U
1.2-Dichlorotthane 600 U goo U 800 U Soo U
1,1.1-Trihh1oroethavne G00 U 600 U goo U 800 U
Carbon Tetrachloride goo U Boo U Boo U 000 U
Bro~eodchloroeethane 600 U Boo U Boo U g00 U
1.2-Dichloroprooon. 6400 U 800 U G00 U 800 v
cis-1.3-Dichlorogrooens 800U So U 800 U 800 U OU

Boo-.3DLooooee90 O U 800 U 600 Ugo
Trichloroothono 13000 7300 13000 9000
DibraoochloraothAno Bo0 U 800 U Boo U 901) 11
1.,12-Trich1oro~thaeme goo U 800 U B00 U eoo u
2-CQora~th74vinyl*th~r goo U goo U Boo U 800 U
Drooofors 1600 U 1600 U 1600 U 1600 U
1,1,2,2-totrachloroothame 800 U 800 U doo U 8 (Jo U
Tetrachlorootthrlene 840 430 3 630 J 550 3

Acetone 4800 U 48300 U 4600 U 4800 U
2-Butanone 4800 U 4800 U '900 U 4000 U
Benzene 970 450 3 ?20 640 ,

Toluone 260 J 130 J 200 3 Z 10 3
Chlorobelneno Boo U goo U 800 U g00 U
Ethylbonzent Boo U Soo U 800 U g00 U
a-Xylem* 1400 U 1600 U 1600 U 1600 U

o~-yeq1600 U i6o0 U 1600 U 1600 U

Surrogate Pecovtrits

Brovochl.orooothane 23 % 16 % I5 % 14 %
a,*,A-Trfifuorotolue0te 13 9 8 7 % 10 %

"1-13



Test 4
(cont inued)

V0A Prop Batch Not 89TKD07 Date AinalyZeds 02 Aug B? page $3

Sample Cust ID3 BLANK BLANK BLANK
Information SPIKE SPICE + S5

RFW Batch Ot 6900TX03 6908TK03 G90STKO3
Sample No: MaS MS MB-3

Natriza Water Water Water

Units$ % REC % NEC % REC

Chloroo.thano 02 % 91, %
Ironoomthane 103 %. as %
vinyl Chloride 92 % 102 %
Chloroothane 99 % 102 %,
Dichloroe~ethant 150 % 155 %
TriChlorofluof0**thane 45 %. 48 %
1,1-Dichloroothylotfe 43 % 51 %
t.1-DiChloro*than* 48 % 42 %
trans-1,2-Dichloroothon* 62 % 52 %
Chloroform 79 % 76 %
1,2-DiChloroothant 97 % 27 %&
1,1,1-Trtchloroothano 1oo % III %C
Carbon Totrachlorid* 75 % 62 %
Brooodichloroaethan* 72 % 78 %
1,2-DichloravropAune 79 % 70 %
cis-113-Dichlorapropeon 59 % 47 %
trans-1,3-Dichlaropropene 43 %' 45 %
Trichloro~thone 42 % 51 %
Dibromochloroethano 5 35 %
1,1,2-trichocrotthano 51.0 %. 47 %
2-Chloroothylvinylether 97.0 %
I*7000torm 78.0 %. 71 %
1.1 ,2,2-Totrachlorooth~ane
Tetrachlore~thyl*ne 92 % 98 %c

Acetone
2-Butanone 10 '.

Bohenogn 73 :0 79 %
toluene 76 % 7
ChlorobsnFone 71 % 68 %
Ethyvlboenrfe 59 % 65 %
*-Xyleno 85 % 72 %
aop-xylefne 85 %' 66 %

Surrogate Recuveries

Droeonhloroethaine 120 %
a,&,&-rrifluorotoluvne $

H-14



ROY 7. WE8?N IN~C.

83IVOL•ATIL ORCA=CS CAS3 WiMM-ATM

Client: USATHAMA, Tinker A.F.B.
RYW # : 8907TK03

1. This set of samples consisted of 6 samples collected on
8/1/89. The TLCP leachates were prepared from the processed
soil.

2. The samples were extracted on 8/5/89.

3. These samples were analyzed on 8/19/89.

4. All required holding times for these samples were met.

5. All blanks analyzed were below allowable limits of detection.

6. Calibration criteria was met for DFTPP.

7. Surrogate recoveries were between 7% and 150%.

S. The feed and process soil samples could not be concentrated
to the extent permitted by the method due to the high organic
content of these samples. Further concentration resulted in
the formation of a precipitate in the extract. Feed and
processed soil appeared to contain asphalt paving material.

The following data qualifiers are used in this report.

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limits.

Approved by: ~Date:

Hi-15



Test 4
(continued)
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Test 4
(continued)

3 -. ,.• 6J 0,,* - 0D NO N 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I ~ COO N

3- - - -6-o-.- -°- - - -

g - .3..a Mimmmma- l

w " 0 - CD0-

.J 6 CO 6 1

.w a I. wJ , (01,

. 6 I a tJ 6 - 1 0 ' 3

Ca 6 Ia b 0 & 0-N N N------- --- - - - - - .. )- ----

f n . I 0 3' . . . .

IU U 6O

6 0 0

- , 6WP )-, .-- 6 -0 , -Si0 • • • : • • 0: : 0 • : . . . . . .0 :

6- 0 - ',* i0 ~NN I -• • •• 0 • + W - •
, o.u " , 0 - -, . - - • , , .3••6,• ,, • .-
II aa II 6 _ I

WI IW0 C 3

I U 3 •

WJ V30 100 6 0VY'IY.l~

. 3 I - - - -

CC = I a 6 1

1 40I q 0 C II 41 . € .. .* . I € .0 L € * " 0 .•-*

aE . 0 16 -• -.- . .

a 3 - 6 . .N . . . C -
OZI 6 CIL 0

W a 06 (40 60 'a C C
a.3 40 a a 0 -

6i36 6 IL 6 %. -L

03 q0 *6C 3-3. . . .. .............- t
C3 6. 6- CL- 0 IA .. 4 C . . . . . . . . . . . ..C

a63 a oC 6 0 01 0 0 C44U 6 CC. . . .. . . .. . .

-I 6 U0 600 "1N 01.. . . . . . . . . . . . . . . . .tj
(A 6cc 4l~ im C£~ -C C a. . . . . . . . . . . . . .,

WI 6 ~ E 6 ~14 -4. ... . . . .. . . u

6f3 (46.. 00 6..........................................



ROY P. WZ8T0X. INC.

VOLATILE ORGANIC CAS3 NL•MILTIV

CLIENT: USATHMA, TINKER A.F.B
R11 #: 8907TK04

1. This set of samples consisted of 4 soil samples collected on

8/9/89.

2. These samples were analyzed on 8/11/89.

3. All required holding times for these samples were met.

4. All blanks analyzed were below allowable limits of detection
for all compounds with the exception of Trichloroethene due
to high background concentrations.

5. Calibration criteria was not met for Dichloromethane,
Trichlorofluoromethane, 1 ,1-Dich!oroethene, trans-l,3-
Dichloropropene, Dibromochloromethane, and 1,1,2-
Trichloroethene due to background interferences and co-
eleution of peaks.

6. Surrogate recoveries were between 30-161%.

7. Feed soils were prepared using the mid-level extraction
procedure due to the expected nigh concentrations.

The following data qualifiers are used in this report:

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limit.

Approved by: .Date:

H-18



Test 8

u~lsi~lsamsuusummu33uuuuuumusm.lsnR8usu-uu~ai8uuuu~uu333uusluuuutt.3uu

VOA Prep Batch No: 89TKD09 Date Analyzeds 11 AUG 89 paqe I

Sample Cust ID: FEED FEED PROCESSED BAG HOUSE
Information SOIL SOIL SOIL SLURRY

RFW Batch 0: 8909TK04 8908TK04 8908TX04 8908TK04
Sample I: 01 OIR 02 03

Matrix: Soil Soil Soil Water
D.F.1 1 10

Units: ug/kg ug/kq uq/k0 uq/L
uuumsumuuUUUUUUU3Ueuu3SUgu~mgulasalmlueuguau~lusguamu/usgfl3a.asauuau

Analytvs

Chloromethane 1600 U 1600 U 4.0 U 40 U
Bronomethane 1600 U 1600 U 4.0 U 40 U
Vinyl Chloride 1600 U 1600 U 4.0 U 40 U
Chloroethane 1600 U 1600 U 4.0 U 40 U
Dichlorosethane 800 U 8o0 U 2.0 U 20 U
Trichlorofluoroaethane 800 U 800 U 7.8 6.4 J
1,1-Dichloroethylene 800 U 800 U 2.0 U 20 U
1.l-Dichloroethane 800 U 800 U 2.0 U 20 U
trans-l,2-Dichloroothene 380 3 360 J 8.0 150
Chloroform 800 U 800 U 2.0 U 20 U
1,2-Dichlorotthane 800 U S00 U 2.0 U 20 U
1,l,1-Trichloroethane 800 U 800 U 2.0 U 20 U
Carbon Tetrachloride 800 U 800 U 2.0 U 20 U
Bromodichloroamthane 800 U 800 U 2.0 U 20 U
1.2-Dichloropropane 800 U B00 U 2.0 U 20 U
cis-1,3-Dichloropropone 800 U 800 U 2.0 U 20 U
trans-l,3-Dichloropropent 800 U 800 U 2.0 d 20 U
Tric;loroethent 8700 8300 46 5500
Dibroeochlorsethane 800 U 800 U 2.0 U 20 U
l,1,2-Trichloroethane 8o0 U 800 U 2.0 U 20 U
2-Chloroethylivinylether 800 U 800 U 2.0 U 20 U
Brosoform 1600 U 1600 U 4.0 U 40 U
l,l,2,2-Tetrachloroethane 800 U 800 U 2.0 U 20 U
Tetrachloroethylene 800 650 J 1.0 j 100

Acetone 4800 U 4800 U 12 U 120 U
2-Butanone 4800 U 4800 U 12 U 120 U
Benzene 99 3 173 J 8.7 7.6 J
Toluene is 5 20 J 0.9 5 3.0
Chlorobenzene 800 U 800 U 2.0 U 40
Ethylbentene 800.0 U 800.0 U 2.1 70
a-Xylene 1600.0 U 800 U 0.3 3 3.2 J
o,p-Xylene 1100.0 U 9.5 3 0.8 3 94

Surroqate Recoveries

Brooochloroaethane 156.4 % 161.2 % 102.6 % 116.6 %
&,a,a-Trifluorotoluene 32.1 % 79.4 % 30.3 % 56.5 %

H-19



Test 8
(continued)

uuauuuuvauuag•lumimug.......a.S........S.. S.......UUaU...............

VOA Prep Batch No: 89TXD09 Date Analyzed: 11 AUG 89 page 2

Samole Cust ID: FIELD METHOD BLANK SPIKE
Information BLANK BLANK SPIKE DUP

RFW Batch *3 8908TK04 8908TK04 8908TK04 8908TK04
Sample No: 04 05 06 07

Matrix8 Water Water water Water
D.F.s1 1 1 I

Unitsi ug/L ug/L % REC % REC

Analyte,

Chloromethane 4.0 U 4.0 U 89 % 82 %
Bromosethan. 4.0 U 4.0 U 78 % 82 %
Vinyl Chloride 4.0 U 4.0 U 79 % 72 %
Chloroethane 4.0 U 4.0 U 61 % 75 %
Dichloromethane 2.0 U 2.0 U 160 % 135 %
Trichlorofluoromethane 0.7 J 2.0 U 91 % 95 %
1,1-Dichloroethylene 2.0 U 2.0 U 87 % 85 %
1,1-Dichloroothane 2.0 U 2.0 U 45 % 48 %
trans-1,2-Dichlcroethene 3.8 2.0 U 63 % 62 %
Chloroform 2.0 U 2.0 U 75 % 79 %
1,2-Dichloroethane 2.0 U 2.0 U 79 % 93 %
1,1,1-Trichloroethane 2.0 U 2.0 U 98 % 81 %
Carbon Tetrachloride 2.0 U 2.0 U 80 % 92 %
Bromodichloromethane 2.0 U 2.0 U 82 % 79 %
1,2-Dichloro~ropane 2.0 U 2.0 U 72 % 78 %
cis-1,3-Dichloropropene 2.0 U 2.0 U 32 % 45 %
trans-1,3-Dichloropropene 2.0 U 2.0 U 42 % 45 %
Trichloroothene 42 18 42 % 39%
Dibrooochlormethane 2.0 U 2.0 U 56 % 62 %
1,1,2-Trichloroethane 2.0 U 2.0 U 58 % 65 %
2-Chloroethylvmnylether 2.0 U 2.0 U 81 ; 85 %
Bromoform 4.0 U 4.0 U 83 k 85 %
1,1,2,2-Tetrachloroethane 2.0 U 2.0 U
Tetrachloroethylen. 0.9 j 1.1 1 97 % 83 %

Acetone 12 U 12 U
2-Butanone 12 U 12 U 5 % 7 %
Benzene 5.5 1.1 3 86 % 88 %
Toluene 2.0 U 0.3 1 86 % 92 %
Chlorobonzene 2.0 U 2.0 U 77 % 71 %
Ethylbenzene 2.0 U 2.0 U 62 % 85 %
*-Xylene 9.4 4.0 U 76 % 91 %
o,p-Xylene 7.7 4.0 U 82 % 75 %

Surrogate Recoveries

Bromochloromethane 112.9 . 134.9

a,e,a-trifluorotoluen& 88.8 9 76.1

H-20
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Test 8
(continued)

VGA Prop Batch No: 8VTKDO9 Date Analyzed: 11 AUG B9 page 3

Sample Cust ID: BLANK
Information + SS

RFW Batch Ot 8908TK04
Sample Nos 08

Matris: Water

Units: % AEC

Anal ytes

Chloronethant
Drowooathan*
Vinyl Chloride
Chioroethane
Di chlorom.th~n*
Trichlorolluorcaethane
1 ,1-Dichloroethy lone
1, 1-Di chlorc~thano
trans-i ,2-Dichloroothene
Chloroform
1 ,2-Dichloro~ttant
l,1,1-Trichloreethan*
Carbon Totr~chloride
Brooodichloroaethane
I ,2-Dichloropfopane
cis-i,3-Dichlorograptne
trans-i ,3-Dichlorapropent
Trichloroothene
Di bromochlormothane
I 1,i,-Trichloroethant
2-Chioroothylviny lethor
Drosefors
1,1 ,2,2-Tetrachloroethant
Totrachloroethy lone

Acetone
2-Ig tan one
Ben zene
Toluene
Chloroben zene
Ethylbenrene
&-Xy lone
o,p-Xylen@
asume ususummoux noon n a a* a useum a Sc smusaU Uussusum as =Mannesmann

Surrogate Recoairnues

Dromachlorocothant 97 %

a,a,a-Trifluorotoluent 130 '%

H- 21



ROY 7. WESTON INC.

SENXVOLATILR ORGA=)2C3 CA S3 t flTMVR

Client: USATHAMA, Tinker A.F.B.
RFW # : 8907TK04

1. This set of samples consisted of 4 samples collected on
8/9/89. The TLCP leachates were prepared from the processed
soil.

2. The samples were extracted on 8/10/89.

3. These samples were analyzed on 8/11/89.

4. All required holding times for these samples were met.

5. All blanks analyzed were below allowable limits of detection.

6. Calibration criteria was met for DFTPP.

7. Surrogate recoveries were between 0% and 96%.

8. The feed and process soil samples could not be concentrated
to the extent permitted by the method due to the high organic
content of these samples. Further concentration resulted in
the formation of a precipitate in the extract. Feed and
processed soil appeared to contain asphalt paving material.

The following data qualifiers are used in this report.

U - Indicates that the compound was analyzed for but not
detected.

J - Indicates that the compound was present below detection
limits.

Approved by: • Date: L9

H-22
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Test 8
(continued)
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Test 8
(continued)
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APPEND1I X I

PERMIT Ce!~tl"zNTS



DEPARTMENT Or THE AIR FORCE

04CAIOOLARTERS OKLAHOMA CITY AIR LOGISTICS CENTER iAFLCi
TINKER AIR FORCC 9ASC. OKLAH.OMA 73145

U.S. tnvironmental Protection Agency
Regional Administrator Region VI

Suite 1200 T
1445 Ross Avenue a.I

Dallas TX 75202 -"

Dear Mr Layton

Per 4irection in your letter dated 25 Jan S , 6ltrui-bnie t
an mmAVV1ca'ti;in ýfr n iaiiFa i o

aA rb al-2I ~ At 12n tý; n iti a a rf2 t aI. Itroippin b)0

ofJP4*-A14 'otli-e y~ ,1cLa ar7roabe we
propose that the demonstrat'on testplan, T tWTe5 as"above and

dated NIovember 1988, serve as our technical application. That
document is currently under rvliew by Ms. Laurie Burch in your
permits 5e:tion. The Health and Safety Plan enclosed should also
be part of the technical submittal.

Due to the small quantity of soil being processed and the short
duration of the damonstration, we formally request waiving the
requirements in accordance with par*. 2, page 11 in the Guidance
Manual for Research, Development and Demonstration Per-its

(EPA/530-SW-*6-0O0).

Please advise whether the veLvet of requiremente is acceptable"
and the information supplied is sdeqtatel also it additional
information is required:.. We spp'reciate your efforts In 1 #
expediting this permit process.

Our point of contact on this matter is Mr Al Aguilar or Major
Darrel Cornell, C0C-ALC/-MR at extension (405)-734-3058.

o. PrA-,S. Col. UjSA" I Atch
Director, Environmental Management Health & Safety Plan

cc Al Davis

Damon Wingfield

b'uCC o~l e ef i'e lRwipct V



\ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

M"s AM AVENUE SurrT 1200

ON ILAS TCXA 73

June 15, 19C9

CERTIFIED - RSTU0 RECEIPT REUESTFD

Ray D. Reaves, Col., USAF
Director, Envirormental Management
Department of the Air Force
Headquarters Oklahcoma City Air Logistics Center
Tinker Air Force Base, Oklahoma 73145

RE: Transmittal of Research, Oevel•opint and Cemonstration Permit
for Tinker Air Force Base 0KS71724391

Dear Colonel:

Enclosed is a Research, Development and Demonstration (RD&0) permit to
operate the Low-T"mperature Thermal Treatment Process at Tinker Air Force
b.ue in Oklahoma City, Oklahoma.

All operations shall be conducted in accordance with the terms and
conditions of this permit and all standards and rules promulgated pursuant
to the Resource Conservation and Recovery Act as amended. This permit is
issued subject to the provision, listed in the permit and it should be
made a part of your permanent records. This permit will expire 120 days
from the date of permit issuance.

You may request a review of this permit decision, as described in 40 CFR
124.19, within thirty days from the date of issuance. Such petitions
should be submitted to both the U.S. Environmental Protection Agency
(EPA), 401 M Street, S.W., Washington, D.C. 20460, and EPA, Region 6.

If you have any questions, please call me or have your staff contact Bill
Gallagher at (214) 655-6775.

Sincera u

Director
Hazardous Waste Management Division (6H)

Enclosures

cc: Damon Wingfield,
Oklahoma State Department of Health



UNITED STATES ENVIRO:. TAL PROTECTIC14 AGENCY, REGION 6

RESEARCH, DEYELCPMENT =iD 0DEVISTRATION

IZJARDOUS WASTE TREAT:,E4T PER4IT

Permittee: TINKER AIR FORCE BASE
Number: K175 '. I YF
Location-oTf-tA-•ivity: 0klahc:na City, Oklahc::a

This permit is issued by the United States Environmental Protection Agency
(EPA) under authority of the Solid Waste Disposal Act, as amendeo by the
Resource Conservation and Recovery Act of 1976, as amended, 41 USC 6901 et
s. (RCRA) and EPA regulations to TINKER AIR FORCE BASE (hereafter calT'ed
the Permittee), to operate a hazardous"waste research, development and
demonstration activity located in Oklahcma City, Oklahoma, on TINKER AIR
FORCE BASE, OC-ALC/EM, (at latitude 35'25'36" N and longitude 97022'20" W).
The project will test the Low-Temperature Thermal Treatment process design as
a waste treatment process to decontaminate soils that are contaminated with
hazardous wastes.

The Permittee must comply with all terms and conditions of this permit. This
permit consists of the conditions contained herein, including those in the
Attachments, and the regulations contained in 40 CFR Parts 260 through 265,
124, and 270 as specified in this permit.

This permit is based on the assumption that the information submitted in the
permit application dated October l198 and referenced in the Permittee' letter
dated February 17, 1989, (hereafter referred to as the application) is accurate
and that the activity will be constructed and/or operated as specified in the
application. Any inaccuracies found in this information may be grounds for
the termination or modification of this permit (see 40 CFR Parts 270.41,
270.42. 270.43, and 270.65(c) and potential enforcement action (42 USC 6925(g)).
The Permittee must inform EPA of any deviation from or changes in the infor-
mation in the application which would affect the Permittee's ability 9o comply
with the applicable regulations or permit conditions.

This permit is effective as of 1_,._9q , and shall remain in
effect until Octobr 16, 1989 , and shail not exceed 120 operating
days after coimnencement of experimental treatment, unless revoked and reissued,
or terminated in accordance w,th 40 CFR Parts 270.41, 270.42, 270.43 or 270.65.

Issued this ri' of Juri , 1989.

Hazardous Waste Management Division



RESPONSE TO CCGYEATS
TINKER AIR FORCE BASE

R D & 0 PER4IT
JUNE 19B9

I. BACKGROUND INFORMtATION

1. Facility Location: near Oklahoma City, Oklahoma

2. Facility Activities and Waste Handling: Aircraft Maintenance
Operations facility which will deronstrate how soils contaminated
with volatile organic compounds can be decontaminat d using a Low-
Temperature Thermal Treatment Process.

3. Public Notice: The public notice of the proposed Research,
Development and Demonstration (RD&D) permit satisfied the public
notice requirements specified in 40 CFR 124.17. The public notice
announcement was published on April 10, 1989, and broadcast on a
local radio station. In addition, this announcement was sent to the
facility, appropriate State agencies, and any other individuals
identified on the mailing list. The public notice co=ment period
closed on May 24, 1989. No public hearing was requested or held.

II. CHANGES MADE IN FINALIZING THE RD&D PERMIT

1. Quality assurance/t;jality contrul procedures for :aboratory analysis
of samples were added to Attachment 1, Research Plan.

2. Details reqarding the closure of the RD&D project have been added to
Attachment 4, Closure Plan.

3. Maximum operating temperature in the thermal processor has been
increased from 350°F to 450 0 F.

4. Maximum moisture content of the feed soil has been increased from
20 to 30 percent.

11. SIGNIFICANT COMPENTS RECEIVED

The only comments on the proposed R5&O permit came from Weston, who will
be operating the thermal process unit at Tinker.

Com.ent #I:
The commentor req'ested an increase in the maximum thermal process
temperature from 350OF to 4500F. The greater temperature range is
needed to perform the matrix of test runs during the demonstration.

Resp2nse #1: Provision III.D.l.
Tiic permTf-now states that the temperature for the thermal processor
shall be between 250OF and 450 0 F.

Connent #2:
TeFeTornentor requested an incredse in the moisture content of the feed
soil from 20 to 30 percent in order to perform a matrix of test runs
using various te;rperatures, residence time,, water and solvent contents
during the demonstration.



2

Response #2: Provision 111.0.4
The permitinow states that the total moisture content of the feed soil
shall not exceed 30 percent.

Comment #3:
The comnentor identified an inconsistency in the permit regarding excess
oxygen in the stack gas.

Response #3: Provision III.D.13.a.
The permit--has been corrected to state that a minimum of 3 percent excess
oxygen shall be maintained in the stack gas on an hourly rolling average
basis.

Comments #4 & #5:
The conilentor requested clarification regarding the waste feed cut-off
requirements.

Responses #4 A #5: Provision 111.D,13.b and c.
The permit nas been modified to read that the limitations on carbon
monoxide and total hydrocarbons is based on an hourly rolling average.

ComTment 16:
The ccrmentor requested that the permit be modified to clearly state
which parameters are continously monitored.

Response #6: Provision III.F.
T it as been modified to read that oxygen, carbon monoxide,
carbon dioxide, and total hydrocarbons shall be continuously monitored
in the stack and recorded. In addition, the Permittee shall continuously
monitor and record the waste feed rate and combustion temperatures in
the thermal processor and afterburner.

The Permittee is also required to control hydrogen chloride (HCL)
emissions by removing 99 percent of the HCL in the stack.

A-

4
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PART I - STANDARD CONDITIONS

A. EFFECT OF PERMIT

This permit authorizes only the research on hazardou,ý waste treatment
expressly described in this permit and does not authorize any other manage-
ment of hazardous waste. EPA will consider compliance with the terms of
this permit to be compliance with the rcquirements of RCRA Subtitle C and
EPA regulations concerning the management of hazardous waste listed or
described in this permit. Issuance of this permit does not convey property
rights of any sort or any exclusive privilege; nor does it authorize any
injury to persons or property, any invasion of other private rights, or any
infringement of State or local laws or regulations. Compliance with the
terms of this permit does not constitute a defense to any action brought
under Section 7003 of RCRA. (42 USC 6973), Section 106 (a) of the Compre-
hensive Environmental Response, Compensation, and Liability Act of 1980
(42 USC 9606(a) co.nmonly known as CERCLA), or any other law governing
protection of public health or the environment.

B. PERMIT ACTIONS

1. Modification, Revocation, and Termination. This permit may be modified,
revoked and reissued, or terminated for caise as specified in 40 CFR Parts
270.41, 270.43, 270.42 and 270.65. The filing of a request for a permit
modification, revocation and reissuance, or termination or the notification
of planned changes or anticipated noncompliance on the part of the Permittee
does not stay the applicability or enforceability of any permit condition.

2. Protection of Human Health and the Eavironment. The Regional Administrator
may order an immediate termination of aTJ operations under this permit at
any time he determines that termination is necessary to protect human health
at the environment. (See 40 CFR Part 270.65(c).)

C. SEVERABILITY

The provisions of this permit are severable, and if any provision of this
permit or the application of any provision of this permit to any circumstance
is held invalid, the application of such provision to other circumstances and
the remainder of this permit shall not be affected thereby.

0. DEFINITIONS

For the purpose of this permit, terms used herein shall have the same meaning
as those in Title 40 of the Code of Federal Regulations (40 CFR Parts 260
through 264 and 270), unless this permit specifically states otherwise; where
terms are not otherwise defined by a standard dictionary reference or the
generally accepted scientific or industrial meaning of the term. "Regional
Administrator" is the Regional Administrator of the United States Environmental
Protection Agency, Region 6, Office located in Dallas, Texas.
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E. REPORTS, NOTIFICATIONS AND SUBMISSIONS TO THE REGIONAL ADMINISTRATOR

All reports, notifications or other submissions which are required by this
permit to be sent or given to the Regional Administrator should be sent
certified mail or given to:

Mr. William K. Honker
Chief
RCRA Permits Branch
'..S. Environmental Protection Agency
1445 Ross Avenue
Dallas, Texas 75202-2733

F. SIGNATORY REQUIREMENTS

All reports or other information submitted to the Regional Administrator
shall be signed and certified as required by 40 CFR Part 270.11.

G. DOCUMENTS TO BE MAINTAINED AT THE ACTIVITY SITE

The Permittee shall maintain at the activity site, until closure is
completed and certified by an independent registered professional engineer,
the following documents and amendments, revisions and modifications to these
documents:

1. Research plan.

2. Personnel safety plan.

3. Emergency response plan.

4. Closure plan.

5. Operating record, including an operating log used for recording purposes.
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H. DUTIES AND REQUIREMENTS

1. Duty to Comply. The Permittee shall comply with all conditions of this
permit, except to the extent and for the duration sucn noncompliance
is authorized by an emergency permit. Any other permit noncompliance
constitutes a violation of RCRA and is grounds for enforcement action,
permit termination, revocation and reissuance, modification, or denial
of a permit renewal application.

2. Duty to Reapply. If the Permittee wishes to continue an activity
allowed by tnis permit after the expiration date of this permit, the
Permittee shall submit a complete application for a new permit at
least 60 days before this permit expires.

3. Need to Halt or Reduce Activity Not a Defense. It shall not be a
defense for the Permittee in an enforcement action to argue that it
would have been necessary to halt or reduce the permitted activity in
order to maintain compliance with the conditions of this permit.

4. Duty to Mitigate. In the event of noncompliance with this permit, the
Permittee shall take all reasonable steps to minimize releases to the
environment, and shall carry out such measures as are reasonable to
prevent significant adverse impacts on human health or the environment.

5. Proper Operation and Maintenance. The Permittee shall at all times
properly operate and maintain all activities and systems of treatment
and control (and related appurtenances) which are installed or used by
the Permittee to achieve compliance with the conditions of this permit.
Proper operation and maintenance includes effective performance, ade-
quate funding, adequate operator staffing and training, and adequate
laboratory and process controls, including appropriate quality assurance
procedures. This provision requires the operation of back-up or auxi-
liary systems or similar systems only when necessary to comply with the
conditions of the permit.

6. Permit Actions. This permit may be modified, revoked and reissued, or
terminated for cause as specified in 40 CFR Parts 270.41, 270.42, 270.43,
and 270.65(c). The filing of a request for a permit modification,
revocation and reissuance, or temination, or the notification of planned
changes or anticipated noncompliance on the part of the Permittee does
not stay the applicability or enforceability of any permit condition.

7. Property Rights. The permit does not convey any property rights of any
sort, or any exclusive privilege.

[
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8. Dutx to Provide Information. The Permittee shall furnish to the Regional.
'Administrator, within a reasonable time, any relevant information which.
the Regional Administrator may request to determine whether cause exists
for modifying, revoking and reissuing, or terminating this permit, or to
determine compliance with this permit. The Permittee shall also furnish
to the Regional Administrator, upon request, copies or records required
to be kept by this permit.

9. Inspection and Entry. The Permittee shall allow the Regional Admini-
strator, or an authorized representative, upon the presentation of
credentials and other documents as may be required by law, to:

a. Enter at reasonable times upon the Permittee's premises where a regu-
lated activity is located or conducted, or where records must be
kept under the conditions-of this permit;

b. Have access to and copy, at reasonable times, any records that
must be kept under the conditions of this permit;

c. Inspect at reasonable times any activities, equipment (including
monitoring and control equipment), practices, or operations regu-
lated or required under this permit; and

d. Sample o,- monitor, at reasonable times for the purposes of assuring
permit compliance or as otherwise authorized by RCRA, any substances
or parameters at any location.

10. Monitoring and Records.

a. Samples and measurements taken for the purpose of monitoring shall
be representative of the monitored activity in accordance with the
Research plan in Attachment 1.

b. The Permittee shall retain the final project report and records of
all data used to complete the application for this permit for a
period of at least five (5) years from the date of the sample,
measurement, report or application. These periods may be extended by
request of the Regional Administrator at any time and are automatically
extended during the course of any unresolved enforcement action
regarding this facility.

c. Records of monitoring information shall specify:

(1) ihe dates, exact place, and times of sampiing or
measurements;

(2) The individuals who performed the sampling or
measurements;
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(3) The dates analyses were performed;

(4) The individuals who performed the analyses;

(5) The analytical techniques or methods used; and

(6) The results of such analyses.

11. Prospective Changes in Ooeration. If the Permittee wishes to make any
changes in the operation of the RD&D unit, he must notify the Regional
Administrator no less than fourteen (14) calendar days before the date
he intends to make the change. This notification must be by certified
mail. Changes in the operation of the RD&D unit include, but are not
limited to, alteration of the treatment technology, use of different
pollution control devices, and any changes in the operation of the acti-
vity not authorized in this permit that may affect human health or the
environment.

12. Anticipated Noncomoliance. The Permittee shall give advance notice to
the Regional Administrator of any planned changes in the permitted
activity which may result in noncompliance with permit requirements.

13. Certification of Construction or Modification. The Permittee may not
commience of hazardous waste at the facility until:

a. The Permittee (and a registered professional engineer) have
notified the Regional Administrator that the activity has been
(constructed/modified) in compliance with the permit; followed
by a letter signed by the Permittee (and a registered profes-
sional engineer) stating that the activity has been (construc-
ted/modified) in compliance with the permit; and

b. (i) The Regional Administrator has either inspected the modified o)r
newly constructed activity and finds it is in compliance with
the conditions of the permit; or

b. (ii) The Regional Administrator has either waived the inspection or
has not within 72 hours notified the Permittee of his or her
intent to inspect.

14. TwentY-Four Hour Reporting. The Permittee shall report to the Regional
Administrator any noncompliance which may endanger human health or the
environment. Information shall be provided orilly with twenty-four
(24) hours from the time the Permittee becomes aware of the circumstances.
This report shall include the following:
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a. Information concerning release of any hazardous waste that may cause
an endangerment to public drinking water supplies.

b. Any information of a release or discharge of hazardous waste, or
of a fire or explosion from the hazardous waste research, develop-
ment and demonstration activity, which could threaten the environ-
ment or human health outside the activity. The description of the
occurrence and its cause shall include:

(1) Name, address, and telephone number of the owner or
operator;

(2) Name, address, and telephone number of the activity site;

(3) Date, time, and type of incident;

(4) Name and quantity of material(s) involved;

(5) The extent of injuries, if any;

(6) An assessment of actual or potential hazard to the environment
and human health outside the activity, where this is appli-
cable; and

(7) Estimated quantity and disposition of recovered material that
resulted from the incident.

A written submission shall also be provided to the Regional Admini-
strator within five (5) days of the time the Permittee becomes
aware of the circumstances. The written submission shall contain a
description of the noncompliance and its cause; the periods of
noncompliance (including exact dates and times) if the noncompliance
has not been corrected, the anticipated time it is expected to continue;
and steps taken or planned to reduce, eliminate, and prevent reoccurrence
of the noncompliance. The Permittee need not comply with the 5-day
written notice requirement if the Regional Administrator waives that
requirement and the Permittee submits a written report within fifteen
(15) days of the time the Permittee becomes aware of the circumstances.

15. Other Noncompliance. The Permittee shall report all other instances
of noncompliance not otherwise required to be reported above, at the
time monitoring reports are submitted. The reports shall contain the
information listed in permit condition 14.

"SL
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16. Other information. Whenever the Permittee becomes aware that he or
she failed to submit any relevant facts in the permit application, or
submitted incorrect information in a permit application or in any
report to the Regional Administrator, the Permittee shall promptly
submit such facts or information to the Regional Administrator.

17. Transfer of Permit. This permit may not be transferred to a new owner
and operator unless it is modified or revoked and reissued pursuant to
40 CFR Part 270.41(b)(2) or 270.42(d),

I. CONFIDENTIAL INFORMIATION

Any information required to be submitted by this permit may be claimed
as confidential in accordance with-40 CFR Parts 270.12 (Confidentiality
of Information) and 2.203(b) (Public Information, Subpart B-Confidential
Business Information).

04
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PART II - GENERAL OPERATING CONDITIONS

A. DESIGN AND OPERATION OF HAZARDOUS WASTE RD&D ACTIVITY

The Permittee shall maintain and operate the activity to minimize the
possibility of a fire, explosion, or any unplanned sudden or non-sudden
release of hazardous waste constituents to air, soil, or surface water
which could threaten human health or the environment. (See 40 CFR
264.31.)

B. RESEARCH PLAN

The Permittee shall follow the procedures described in the attached
Research plan, Attachment 1.

C. PERSONNEL QUALIFICATIONS

The Permittee shall ensure that personnel are qualified to manage
hazardous waste as provided in Attachment 2. All personnel involved
with activities under this Permit shall receive training prior to
initiation of activities under this program as described in Attachment 2.

0. PREPAREDNESS AND PREVENTION

1. Required E uioment. At a minimum, the Permittee shall provide the
activity With the equipment set forth in the emergency response plan,
Attachment 3.

2. Testing and Maintenance of Equipment. The Permittee shall maintain
the equipment specified in the previous permit condition and in
Attachment 3 as necessary to assure its proper operation In time
of emergency.

E. EMERGENCY RESPONSE PLAN

1. Implementation of Plan. The Pernittee shall immediately carry out
the provisions of the emergency response plan, Attachment 3, and
follow the emergency procedures described by 40 CFR 264.56 whenever
there is an imminent or actual fire, explosion, or release of
hazardous waste or constituents which threatens or could threaten
human health or the environment.

2. Copies of Plan. The Permittee shall comply with the requirements of
2i
*1

at

1.*
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3. Amendments to Plan. The Permittee shall review and innediately
amend, if necessary, the emergency response plan, as required by
40 CFR 264.54.

4. Emergency Co.rdin•itor. The Permittee shall comply with the require-

F. CLOSURE

1. Performnance Standard. The Permittee shall close the activity as
"reqi by 'i Cri Z64.111 and in accordance with the closure plan,
Attachment 4.

2. Amendment to C1osure Plan. The Permittee shall amend the closure
plan in accordance witn 40 CFR 264.112(b) whenever necessary.

3. Notification of Closure. The Permittee shall notify the Regional
Ainistrator by certified mail at least 30 days prior to the
date he expects to begin closure.

4. Time Allcow'd for Closure. After treating the final volume of
Fazardous waste in •efT process unit, the Permittee shall
complete closure activities in accordance with the schedules
specified in the closure plan, Attachment 4.

5. Disposal or Decont',1nnation of Equipment. The Permittee shall decon-
Minate ITanord dfsor6"a- FFequipwment used in the RD&D activity as
required by 40 CFR 264.114 and the closure plan, Attachment 4.

6. Certification of Closure. The Permittee shall certify that the
activity has been clos-ýe in accordance with the specifications in the
closure plan, Attachment 4, as required by 40 CFR 264.115.

G. MANIFEST SYSTEM

The Pernittee shall comply with the manifest requirements of 40 CFR
264.71, 264.72, and 264.76, for any wastes disposed of off-site.

H. SECURITY

The Permittee shall ccinply with the security provisions of 40 CFR
264.14(b) and (c),

1. GENERAL REQUIREMENTS FOR IGNITABLE, REACTIVE, OR INCOMPATIBLE WASTE

The Permittee shall comply with the requirements of 40 CFR 264.17(a).

J. GENERAL WASTE AMALYSIS

The Permittee shall follow the procedures described in the attached
Research Plan, Attachment 1.
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PART III - SPECIFIC OPERATING CONDITIONS

A. CONSTRUCTION ANO 4AINTENANCE

The Permittee shall construct and maintain the unit and the testing
activity in accordance with the design plans and specifications in
Attachment 1.

B. WASTE IDENTIFICATION

The Permittee may treat the hazardous wastes identified in Table 1,
subject to the terms of this permit.

C. MAXIMUM WASTE TO BE TREATED

The Permittee shall not treat more than 1500 cubic yards during
the term of this permit.

D. OPERATING CONDITIONS

The Permittee shall operate the unit only under the following
conditions and as specified in Attachment I of this permit:

1. The thermal processor (combustion) temperature shall be between 250 and
4500 F.

2. The residence time In the thermal processor shall be between 30 and
90 mi;nutes.

3. The maximum waste feed rate shall be between 6 and 8 cubic yards/hour.

4. The total moisture content of the feed soil shall not exceed 30 percent.

S. The addition of a solvent to the waste feed shall be limited to one
percent (by weight) of solvent.

6. The afterburner temperature shall be between 1750 and 18500 F.

7. The stack gas concentration of carbon monoxide shall be less
than 25 ppriv hourly rolling average basis.

8. The stack gas concentration of total hydrocarbons shall be less
than 20 ppmv hourly rolling average basli.

9. The scrubber liquid shall be maintained at a pH between 6.5 and 8.5.

10. The Permittee shall have no visible emissions and shall control fugitive
enissions from the thermal processor and afterbo'rner by use of an induced-
draft fan and by controlling the thermal processing rate as specified in
Attachment 1.

11. A miininum of 3 percent excess oxygen shall be maintained in the stack
gas on an hourly rolling average basis.
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12. During start-up and shut-down of the unit, hazardous wastes
may not be introduced into the unit unless the unit is operating
within the conditions specified in permit condition 111.0.

13. The Permittee shall inmiediately stop the feed of hazardous waste
wten any of the operating conditions exceed limits designated in
this permit, as specified below:

a 0 limit less "han 3 percent in the afterburner outlet stack.
b:C lC3Knt greater than 25 ppmv hourly rolling average basis in

the afterburner stack.
c. THC limit greater than 20 ppmv hourly rolling average basis in

the afterburner stack.
d. Afterburner flame failure.
e. Positive pressure (greater than 0.0 inches water gauge in w.g.)

in thermal processor.
f. Temperature less than 17500 F in the afterburner stack.
g. Waste feed rate to the thermal processor exceeds 8 cubic yds/hour.

14. The POrmittee shal rmonitor and analyze the parameters specified
tn *be test plan, Attachment 1, according to the methods and

frequency specified In Attachment 1. The Permittee shall
implement the QA/QC program specified in Attachment 1.

E. TEST PLAN AND REPORTIIG

1. te-.t Pln. The Per-mittee shall operate and monitor the unit
"d-ur-ni--jne term of the permit and as specified In Attachment 1.

2. POHCs. The principal organic hazardous constituents (POHCs)
=--retrachloroethene and 1,2 - Oichlorobenzene.

3. Incinerator Perfor"ance Standards. The Permittee shall verify that
Te operating conditions establi ed in this permit achieve the

performance standards stated below:

a. The incinerator must achieve a destruction remnoval efficiency
(OiE) of 99.99 percent for each POHC designated In this permit
for each waste feed. ORE shall be determined by:

OE a (W*in- W out x 100
w in

Where:

W in - Mass feed rate of one POHC in waste stream feeding the
incinerator, and

W out - Mass emission rate of the same POHC present in exhaust
emissions prior to release to the atomsphere.
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b. The Permittee must control hydrogen chloride (HCL) emissions,
such that the rate of the emissions is no greater than the larger
of either 1.8 kg/hr (4 lb/hr) or one percent of the HCL in the
stack gas prior '.o entering any pollution control equipment.

c. The incinerator must not emit particulate matter in excess of 180
milligrams per dry standard cubic meter (0.08 grains per dry
standard cubic foot) when corrected to 7 percent oxygen.

d. Compliance with the operating conditions specified in this permit
will be regarded as comoliance with the above performance standards.

4. Test Data Submissions. The Permittee shall submit a report to the
Regional Administrator upon completion of the tests, but not later
than 120 days fcllowing the term of the permit. This report will
summarize the test results and discuss the feasibility or in-
feasibility of the experimental activities based on the operating
conditions specified in this permit. QA/QC results shall be sub-
mitted with this report. All submissions must be certified in
accordance with 40 CFR 270.11. The Permittee shall make any raw
data available to EPA upon written request.

F. STACK SAMPLING AND MONITORING PLAN

The Permittee shall calibrate all continuous monitoring systems prior to
start and shall monitor and record the following parameters in the stack:

1. oxyyen, 02, continuous

2. carbon monoxide, CO, continuous

3. carbon dioxide, CO2 , continuous

4. total hydrocarbons, THC, continuous

The Permittee shall continuously monitor 3nd record the waste feed rate
to the thermal processor and the combustion temperatures in the thermal
processor and afterburner.

.I
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LIST OF ATTACHMENTS

1. Research Plan

2. Personnel Safety Plan

3. Emergency Response Plan

4. Closure Plan

9
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Table I Contaminamt concentrations In Landfill 3
soil be& Ings and clopnup objectivas

Oral�aCoal Cleanup
Ceacentration (mq/q) Level in 2ztract

Cesatalsat -a,. an. (Gg/L)

TrIchloroetanoe 6100000 743270 70 a
trans-1.2-Dictloroethoen 370000 115875 N.A.
Tetrachloroethene 446900 76266 50 b
Toluene 270000 39341 330 b
1.2-Dichlorobenzene 570000 37066 125 b
312(2-etylbhezyl) phb.talate 120000 30000 N.A.
2-utasnon, 97000 15218 750 b
4-Met.hyl-2-p•ntsmone 117320 16192 N.A.
Total z7lenes 131000 13044 150 b
1.4-Dicblorob-enxene 59000 12085 10800 a
Methylene chloride 14740 11152 960 b
4-M•thyiphenol 43000 10750 N.A.
1,2.4-Trichlorobenzone 24000 6675 N.A*
2-Xethylnaphsl*4m 19000 4750 N.A.
2,4-Diveotylphenol 19000 4750 N.A.
2-Xoety1Pbenol 19000 4750 N.A.
1,3-Dichlorobonsea. 52000 4309 N.A.
Fluorsathene 17000 4250 140 c
2-Rtezsnon 13000 3250 N.A*
2-Chloroethylvinylet.hor 9200 3064 N.A.
Zthylbeozene 19280 2710 53 b
Acetone 5700 2083 N.A.
Naphtbalene 6100 1700 P.A.
Drathyl phthalate 3800 950 W.A.
Chlorobenzene 3200 621 50 b
8 1.l-Dichloroethene 2200 550 100 a
1,2.1-Trichloroet.hane 980 352 410 b
Vinyl chloride 1200 314 50 a
Vinyl acetate 1000 250 N.A.
1,2-Dicbloroethan1 610 233 400 a

a - �emedial Veskqn. Bol Creek Farm Site. Superfund Project, Rove11
Township, Neow Jersey. U.S. Army Corps of Engineers, DAC1
41-88-N-0162.

b - California Litt, 40 CTR Part 268, Subpart 0.
C - Substances Toxic to Aquatic Life, Support lit General Use Waters

Quality Standards of Illinois (February,, 198).
N.D. - Non* detected.
N.A. - Not sassiqnod.
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Table I
(continued)

Ortani Goal Cleanup
goneettratIon (uq/ýq) Level in Extract

Contaminant sa". an. (uq0L)

Iw.naene 490 123 70 a
Chloroform 11 3 70 a
Carbon disulfide 5 l 4810 b
Ienso(a)an~tracene N.D. NOD. 8.7 c
Senso(O)prene N.D. N.D. 1s C
enso(b)fluoranthene N.DS N.D. 12 G

Chrysese ND. N.D. 100 C
Dibenso(a,h)anthracene N.D. N.D. 20 6
Acenaphthene N.D. N.D. 1200 a
Aceaaphthyleno N.D. N.D. $60 C
Ant•racene X.D, N.D. 660 C
2enzo(qhoI)perylene N.D. N.D. 51 a
Benso(k)fluorant-hene N.D. N.D. 11 a
Fluorene N.D. N.D. 140 a
Zndeno(1,2,3-tcd)pyrene N.D. N.D. 29 C
Pbenanthrese N.D. N.D. 660 C
Pyrene N.D. N.D. 180 C

a - Remedial Design Bog Creek Farm Site, Superfund Project, Novell
Tavuship, Vew Jersey, U.S. Army Corps of taqineers, DACW
41-88-2-0162.

b - California List, 40 Crl Part 288, Subpart D.
c - Substances Toxic to Aquatic Life. Support S: Ceneral Use Waters

Quality Standards ot.Xlllnois (February'19386)i
N.D. - None detected.
N.A. - Not assi•ned.
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