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SECTION 1

INTRODUCTION

1.1 SITE DESCRIPTION AND HISTORY

The site is located in an industrial area in the city limits of Yakima, Washington,
within the Northwest Quarter of the Northeast Quarter of Section 31, Township 13 North,
Range 19 East, West Meridian (Figure 1, Site Location Map). The Woods Industries
Site consists of two areas formerly leased from Burlington Northern Railroad (BNRR) to
Woods Industries who sublet a portion of the site to Akland Irrigation. The entire area
that was leased from BNRR covers approximately four acres.

The site is flat and includes the Crop King/Woods Industries buildings formerly
used to formulate pesticides on the north part of the site and the buildings formerly used
by Akland Irrigation for storage and retail of irrigation supplies on the south part of the
site.

For approximately 50 years, BNRR and its predecessors leased the site to
industrial lessees. The area leased by Woods Industries was used for the contract
formulation of market-grade pesticides from technical-grade material from approximately
1938 until May 1985, when the lease was terminated by BNRR because of
environmental concerns.

Waste from the formulation process and laboratory was discharged to a french
drain/sump area on the site. The french drain/sump area was an excavated area with
rows of vertically set, perforated drums sitting on and covered by timbers with
approximately two feet of construction rubble and soil backfill leveled at grade.

The Akland Irrigation area of the site was used primarily for the sales, storage,
and maintenance of irrigation equipment. The middle portion of the Akland Irrigation
area contained two discharge lagoons. These lagoons were used to collect and
discharge liquids carried by pipeline from the Woods Industries area. The lagoons were
filled in with surrounding soil and debris including metal scraps, between approximately
1973 and 1977, based on interpretation of aerial photographs. The lagoon area was
then used for storage of irrigation equipment. The sanitary wastes from the site were
discharged to the public sanitary sewer system.

After Woods Industries' lease was terminated in May 1985, Woods Industries
removed some personal property from the site, and BNRR assumed control of the

property.
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‘ In December 1985, the U.S. Environmental Protection Agency (USEPA) issued a
Removal Action Order, which, among other things, required that a detailed plan for site
characterization be developed and executed. A site Characterization Plan was
prepared and executed in 1986 by Morrison-Knudson Engineers, Inc., (MKE), BNRR's
contractor at that time.

Based on the results of the preliminary site characterization, elevated
concentrations of p,p'-DDD (DDD), p,p'-DDT (DDT), p,p'-DDE (DDE), lead, zinc,
hexachlorobenzene, and bis(2-ethylhexyl)phthalate were found in soil samples collected
from the site. This preliminary study concluded that DDT was the most widely spread of
the pesticides in soil.

Pesticides, volatile organic compounds, and primary metals were detected in
groundwater samples collected from five wells installed during this preliminary
investigation.

Rl Investigation Activities

The Rl investigations were performed in accordance with the requirements of
Consent Order Number 1087-03-18-106 as amended June 28, 1990, and the RI/FS
Work Plans approved by the USEPA. The investigations were performed in two
phases. Phase | was performed in 1990 and Phase [l was performed mostly in 1991.
. Some additional tasks, such as disposal of drummed drill cuttings and well development
water, were performed in 1992. In summary, the Rl field tasks performed to evaluate
groundwater impact included:

» installation of nine wells in addition to those installed during the preliminary
investigation and groundwater sample collection from these nine wells and five
existing on-site wells once in 1990 and 1991,

o collection of off-site groundwater samples from six commercial or residential
wells.

« evaluation of site hydrogeologic characteristics on groundwater flow direction and
formation material grain size; and

» analysis of groundwater samples for metals, volatile organic compounds,
hexachlorobenzene, pesticides, and other parameters.

The Rl field tasks performed to evaluate soil impact included:

« collection of surficial and subsurface soil samples;
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« analysis of soil samples for metals, volatile organic compounds,
hexachlorobenzene, pesticides, ethylene thio urea, and other parameters; and

« analysis of select soil samples for Toxicity Characteristic Leaching Procedure
(TCLP) parameters for use in evaluating disposal and treatment options.

The Rl field tasks performed to evaluate on-site buildings included:
« collection of composite samples from building interiors; and
« inspection and sampling of building contents for asbestos-containing materials.

Removal Actions

Removal actions to date consist of building demalition and soil removal activities
and are described in the following paragraphs.

Building demolition removal activities, occurring in January and February 1993,
were performed to reduce physical and toxic health hazards and to facilitate future site
remediation. Building demolition activities are described in the Building Demolition Final
Report dated March 26, 1993.

Soil removal activities occurring from March 29 through September 24, 1993,
included the excavation and temporary storage of approximately 19,000 cubic yards of
soil that presented a threat to groundwater, which also included the soils that present a
toxic health hazard. This removal action reduced contaminant concentrations to
acceptable levels under an industrial future-use scenario as defined under the State of
Washington's Model Toxics Control Act (MTCA). Soil removal activities were performed
in accordance with Administrative Order Number 1087-03-18-106 and are described in
the Soil Removal Final Report dated October 13, 1993.
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SECTION 2

PROJECT OVERVIEW AND ORGANIZATION

2.1 PROJECT OVERVIEW

Thermal desorption has been selected as the treatment alternative to complete
the Removal Action activities and meet the requirements of the Response Action
Objective (RAO) memorandum for the Woods Industries Site in Yakima, Washington.
Williams will use their Low Temperature Thermal Desorption unit (LTTD) to treat
approximately 19,000 tons of pesticide contaminated soil. The treated soil will then be
sampled and analyzed. The results of these analyses will be compared to the treatment
goals established for the soils exiting the thermal desorption process. Treated soils will
be used as backfill on site. Oversized material is discussed in Section 3.5.1. Treatment
goals for soils are described in Section 7.1, Table 7-1 and air emission goals are
outlined in Table 7-2.

Following approval of the Thermal Desorption Work Plan by USEPA, and upon
receipt of a notice to proceed from BNRR, Williams will begin mobilization of the LTTD
system to the site in accordance with the schedule presented in Section 5.0.

After steady-state operations are achieved, a Performance Test will be
conducted. Upon approval of the Performance Test Report by USEPA Region X,
Williams will initiate full production of the LTTD system and complete the treatment of
the contaminated soils. After the stockpiled soils and the soils below the stockpiles
have been treated and laboratory confirmation received that all treated soils meet the
cleanup criteria, the system will be decontaminated and demobilized from the site.

2.2 PROJECT ORGANIZATION
2.2.1 Organization Chart
The organizational structure for this project is presented in Figure 2-1. A

summary of the responsibilities of each person or organization is presented in Section
2.2.3.
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2.2.2 Job and Organization Titles

Job and organizational titles for the key management individuals and

organizations are as follows:

WOODS Project Manager

USEPA Region X

Principal in Charge

Quality Assurance/Quality Control (QA/QC) Manager
Heaith and Safety Officer

Project Manager

Thermal Treatment Consultant

Performance Test Subcontractor(s)

Site Manager

Shift Supervisor/Chief Operator

LTTD Operators and Maintenance Personnel
Material Handling and Service Personnel.

2.2.3 Relationship and Responsibilities of Organization

Responsibilities of Burlington Environmental and Williams will be similar to that of

Burlington Environmental and Olympus for soil removal activities. Burlington

Environmental will provide oversight and Williams will be the Contractor. Burlington
Environmental will have an on-site coordinator. An independent Thermal Treatment
Consultant will be used during the performance test activities and will be subcontracted
under Williams. Williams will be responsible for all material handling associated with
soil treatment which includes excavating beneath existing stockpiles and final site
grading.

Sampling excavations beneath stockpiles and haul roads prior to demobilization
will be the responsibility of Burlington Environmental. Implementation of the health and

safety program will be the responsibility of Williams.

2.2.4 Job Descriptions for Williams' Personnel

Principal in Charge

The Principal in Charge (Dr. Z. L. Taylor) is the corporate officer with overall
responsibility for the financial, operational, and health and safety aspects of the project.
The Principal in Charge interacts with the client, regulatory agencies, and the Williams

Project Manager as required.
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QA/QC Manager

The responsibilities of Williams' QA/QC Manager are presented in Section 15.2.

Health and Safety Officer

The responsibilities of Williams' Health and Safety Officer are presented in
Section 14.2.

Williams' Project Manager

The Project Manager is the key professional responsible for the day-to-day
technical and administrative management of the project. He reports directly to the
Principal-in-Charge and is responsible for day-to-day operations. He manages the job
site administrative activities including purchasing, payroll, and other job records.
Periodic and ongoing reports are prepared and distributed as required. Job cost and
budget compliance are the responsibility of the Project Manager who will interface
directly with the Corporate Controller on routine financial matters. He is responsible for
all health and safety matters on-site but he is subject to audit and review of the
corporate Health and Safety Officer. He is responsible for all testing and compliance
matters, subject to the audit and review of the Corporate QA/QC Officer. He manages
all subcontractors employed at the site including all performance testing personnel. He
is responsible for sample collection, maintaining appropriate chain of custody forms, and
recording analytical resuits as required. He is responsibie for training and directing
personnel to operate all equipment in compliance with safety standards and regulatory
requirements. All site security and disciplinary matters are the responsibility of the
Project Manager.

Thermal Treatment Consultant

The Thermal Treatment Consultant provides third party oversight during the
performance test. This includes observation of sampling activities, review of monitoring
and data collection procedures, and verification that the Thermal Treatment Plan is
properly implemented. In addition, the Thermal Treatment Consultant will assist in
identifying any irregularities or deficiencies associated with the test.

Performance Test Subcontractor

The Performance Test Subcontractor will provide the equipment and manpower
required to sample and analyze the stack gas and soils streams in accordance with the
approved performance testing plan. A performance test report will be prepared to
document the results of the performance test.
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Site Manager

The Site Manager will be responsible for on-site operations. The Site Manager
will be on site full-time and dedicated to this project. His duties will include coordinating
the activities of all facility personnel to meet the objective of safely processing the
stockpiled soil and meeting all objectives described in the Thermal Desorption Work
Plan. The Site Manager will control personnel requirements, training, and employee
discipline. The Site Manager will be responsible for overseeing soil handling,
desorption system operation, and all auxiliary operation duties. He will be responsible
for maintaining spare parts, tools, and trained personnel for the repair and upkeep of the
LTTD and associated equipment.

The Site Manager will be responsible for overseeing the safety and
environmental control procedures to protect health and the environment. The Site
Manager reports directly to the Project Manager.

Shift Supervisor

The Shift Supervisor will be responsible for the operation and for supervising the
activities of Operators and Material Handlers. This person has the responsibility of
maintaining safe and efficient operation of all soil handling and processing functions,
including the movement of feed and treated soil to and from the LTTD system. Duties
include coordinating soil handling and processing, analyzing problems, and responding
to emergencies. On the off-shifts and weekends, the Shift Supervisor is responsible for
all personnel and activities at the site.

The Shift Supervisor will maintain a safe operation by continuous review of the
facility's operating procedures, housekeeping requirements, and OSHA and USEPA
regulations. The Shift Supervisor will maintain effective communications with operating
and management personnel. This will include reports of activities during the shift as
well as other written and verbal communications pertinent to the completion of the job
duties.

LTTD Operators, Assistant Operators, Maintenance and
Health & Safety Personnel

Operators and Maintenance Personnel of the LTTD equipment will be trained to
the following standards:

Receive job-specific training, such as operations of equipment, trouble shooting
and maintenance.

Receive site-specific training in operation and maintenance of:
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Rotary dryer and soil feed mechanisms
Baghouse

Thermal oxidizer

Treated soil handling equipment
Auxiliary equipment

Material handling equipment
Emergency equipment.

A description of the job duties is as follows:

The employees assigned to this position will be responsible for the operation of
the LTTD. Specific duties will be to:

« Feed soil to the dryer in accordance with prescribed operating conditions
« Monitor the process by means of control room instruments
« Make adjustments to controls as necessary to ensure proper operation

« Respond to system alarms in order to restore normal conditions or shut down
operating units

« Record specified parameters in the operating log at the required frequencies
« Monitor the operation of the baghouse

o Operate the treated soil collection system

« Monitor the operation of fans and blowers

« Maintain equipment and instruments as required.

« Maintain accurate records of activities performed and processes monitored
« Maintain the workplace in a safe and orderly manner

« Perform other related duties as directed by supervisor.

Material Handling and Service Personnel

Employees working in this position will be trained to the following minimum
standards:
« Receive all training designated as "job-specific”
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« Complete site-specific training in the operation of material handling
equipment, including:
- Pumps, valves and related controls

Quick-connect hoses and manifolds

Screen operation

Conveyors and feeders

Front-end loaders, backhoes and fork lift trucks

Tractors and dump trucks

Sampling procedures and devices

» Proper use of facility safety procedures and equipment
o Proper use of spill control and cleanup equipment.

A description of the job duties for the material handling and service personnel
includes the following:

« Maneuver trailers, fork lift trucks, front-end loaders, backhoes and
dump trucks

Collect and process soil samples

Prepare soil for feeding by sorting and screening

Keep records of job-related activities

Maintain the workplace in a safe and orderly manner

Maintain spill cleanup equipment in good condition

Perform other related duties as directed by supervisor.
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SECTION 3

PROCESS DESCRIPTION

3.1 GENERAL

The process described in this section employs Williams' Low Temperature
Thermal Desorption Unit (LTTD). The process will treat soils at temperatures between
approximately 700°F and 1100°F in order to volatilize the hazardous organic
constituents in the soil and achieve cleanup levels as outlined in the Technical
Specifications. A description of the major items of equipment which comprise Williams'
LTTD is presented in Section 4.

The thermal desorber will be used to volatilize moisture and organics contained
in the excavated soil during this project. The off-gases from the desorber are then
treated with a baghouse to remove particulate matter. Further removal of organics
contained in the gas stream is accomplished by a thermal oxidizer. Following the
oxidizer, a scrubber will remove 99% of the HCI present in the off-gases. A process
flow diagram complete with a heat and material balance is shown in Figure 3.1.

3.2 FEED PROCESSING

The feed material for this project consists of soil which has been previously
excavated and stockpiled on site and some soils located under the stockpile. The sail
will be removed from the stockpile with a front-end loader and delivered to the feed unit
(SF-FU) where it will be screened into a feed hopper. An apron feeder will move the soil
from the hopper to a belt conveyor which will elevate the soil to the feed belt (SF-BC-4)
at the desorber. The speed of the apron feeder is regulated from the control room and
used to set the soil feed rate to the desorber at approximately 30 tons per hour. The
feed belt contains a load cell for the continuous weighing of the feed soils. The
instantaneous and cumulative weights are displayed in the control room. Testing
procedures and sampling will be performed as outlined in the Performance Test Plan.
Re-sampling/re-analysis/re-extraction may only be considered if problems in the
analytical procedures or sampling procedures are identified; otherwise, soil piles that fail
to meet cleanup standards will be re-treated. EPA will make the decision on whether
another sample may be taken for a specific pile as opposed to a pile being re-treated.
The failed pile will be moved from the verification holding area to the wastefeed
stockpile area. The failed pile will be treated as the production schedule allows. The
amount of re-treated material will be deducted monthly based on the production sheets.
(One pile represents one day's production.)
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3.3 SOIL TREATMENT

A countercurrent thermal desorber (PC-RD) is used to volatilize the moisture and
organic constituents from the soil. The desorber has internal flights to ensure intimate
contact between the soils and desorbed gases. The soils enter at the same end where
the exhaust gases leave. The exit gas temperature will not exceed 450°F. The actual
gas exit temperature will be determined by the performance test. While the soil passes
through the desorber, the soil temperature initially rises to 212°F as water is removed.
After the moisture has been removed, the soils move toward the discharge end of the
desorber where the soil temperature increases to approximately 800°F or greater.
Since countercurrent flow is utilized, high exit soil temperatures can be readily obtained.
The desorber is constructed of a special alloy designed specifically to withstand
temperatures up to 1200°F.

The treated soils move through the dryer and enter the Dobson collar prior to
exiting the rotary dryer. The Dobson collar is an expansion in the shell of the dryer to
allow the baghouse fines to mix with the treated soils. The collar serves two purposes.
The first purpose is to add additional residence time for the treatment of the baghouse
fines so that a thorough and controlled treatment can be performed. The second
purpose is to reduce the gas flow through the collar itself. The reduction of the gas flow
prevents the baghouse fines from re-entraining into the gas stream and allows for
further treatment. After exiting the Dobson Collar, the treated, conditioned soil enters
into a pugmill where it is discharged to a belt conveyor for stacking. The treated soils
are removed from the stacking area by a front-end loader to the verification holding area
for subsequent analyses. After meeting the clean-up goals, the treated soils will be
used as backfill on-site. Appendix S contains the correspondence to date on the
description of the Dobson collar. Included in this appendix is a mechanical drawing, a
program output of the calculated retention time in the collar and various correspondence
that has resulted in the uitimate selection of the collar.

Heated air is provided to the desorber by a gas fired burner (PC-BR). This
bumer is located away from the dryer so that no direct oxidizing flame comes in contact
with the soils. Combustion air for the burner is provided by a separate blower, but the
overall draft is maintained by an I.D. fan (BH-ID) located after the baghouse. The
pressure at the burner end of the desorber is monitored and the |.D. fan damper is
regulated to maintain a negative pressure inside the desorber at all times.

3.4 GAS CLEANING

The gas stream leaving the desorber contains particulates, moisture, metals, acid
gases and volatilized organics. This stream must be treated to remove the particulate
and organic matter in order to achieve air emission standards before the gas is
discharged to the atmosphere. A baghouse dust collector (BH-DC) and a thermal
oxidizer (SC-TO) will be used to achieve these removals.
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The baghouse utilizes a pulse jet type cleaning system. A maximum air to cloth
ratio of 5:1 is provided. The polyimide bag material (P-84) provides excellent removal
efficiency and has a maximum continuous operating temperature of 500°F.

The air from the desorber enters the baghouse below 450°F. After passing
through the filter bags, the particulate free gas exits the baghouse at about
400°F.

The baghouse dust is removed from the baghouse hoppers by screw conveyors
(BH-SC-1/5) which discharge into two other totally enclosed screw conveyors (BH-SC-
6/7) for transfer to the Dobson Collar portion of the desorber. (See Section 3.3, Soil
Treatment).

After removal of particulates, the gas stream enters the thermal oxidizer
(SC-TO) where the oxidation of the volatile organic compounds occurs. The oxidation
efficiency of the organics depends on the temperature inside the thermal oxidizer, the
turbulence of the gases, and the retention time of the gases inside the thermal oxidizer
chamber. The chamber is sized to provide sufficient retention time (> 2 seconds) at
1800°F and has a high intensity vortometric burner to provide the temperature and
turbulence required to oxidize the organics. After the organics have been oxidized, the
clean gases are quenched to reduce their temperature, then are passed through the
scrubber to remove any further particulates and acid gases, and finally through the
stack (AB-ST) to the atmosphere. The clean stack gases will be monitored using a
continuous emissions monitoring (CEM) system (see Table 4.1).

3.5 PROCESS RESIDUAL STREAMS

The LTTD operation and associated tasks will generate the following residual
streams:

oversize debris too large for treatment (> 3 inches cube)

treated soil prior to laboratory confirmation

water collected from pad area runoff (such as operations pad area)
scrubber water blowdown

baghouse dust.

3.5.1 Oversized Material and Debris

Thermal desorption requires a significant amount of material handling. A cutoff
size will be established through experience in handling the on-site soils to determine
which material will be screened out. A Powerscreen with two levels of mesh grating
(grid design) will be utilized for the screening operations. Through observations made
during soil removal activities conducted at the site, BNRR and the USEPA are aware
that the soil excavated and placed in the temporary soil storage piles contain
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approximately 35 to 45 percent "oversized material". This oversized material will not be
treated by the thermal desorption process because it cannot be handled via the material
handling equipment involved with the thermal desorption process.

As discussed in the Draft Feasibility Study, it is believed that contaminants
adhere preferentially to finer particles (silts, clays and humic materials) and
contamination of larger materials is related to the adhesion of finer particles to the
exterior of larger ones. Observations made during soil removal activities at the site
revealed that the exterior of the larger materials are relatively free of finer materials
adhering to their surface.

To evaluate the disposition of the oversized material, with the USEPA's approval,
BNRR has collected composite samples of oversized material which are in the process
of being crushed and analyzed for several indicator chemicals.

The results of these analyses will be compared to the treatment goals
established for the soils exiting the thermal desorption process which will be used as
backfill on-site. BNRR understands that oversized material which is below the treatment
goals will be suitable to be used as backfill without additional treatment.

Debris will be handled similarly as in building demolition and soil removal.
Contaminated debris will be disposed of at Chemical Waste Management's Arlington,
Oregon facility. Clean debris will be disposed of at a local sanitary landfill. The ultimate
fate of the debris found at the Woods Site will be limited by the individual material's
character and degree of contamination. Where appropriate, the material will be re-used
or recycled. No visibly contaminated material will be recycled or disposed of in a
sanitary or municipal landfill. If the material is believed to be contaminated based on
visual observation, the material will be cleaned, if practical, or disposed of at a facility
permitted to accept the waste as appropriate.

Williams anticipates hauling soils to a wastefeed stockpile as is shown in Figure
12-1. Engineering controls will be used to prevent fugitive dust emissions where
applicable.

3.5.2 Treated Soil Prior to Laboratory Confirmation

Treated soils exit the rotary dryer and pass into the enclosed discharge screw
conveyor to be re-moisturized. A negative pressure is maintained on the discharge
conveyor to capture any steam from the re-moisturizing process. The treated,
conditioned soil then discharges from the screw conveyor to a belt conveyor for
stacking. The stacking conveyor is capable of producing treated soil piles in excess of
400 tons. The treated soils are removed from the stacking area by a front-end loader to
the verification holding area for subsequent sampling and analysis. Sampling will occur
after the treated soil has been conditioned with carbon treated water. While awaiting
laboratory confirmation, soil piles remain within the confines of the containment area
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and are covered by plastic sheeting. The covering helps prevent dusting due to wind
and runoff due to rain. Any runoff that may occur from the treated soil piles will be
collected in a sump and further treated by the unit's aqueous phase carbon adsorption
system. Sludgy material that settles in the sumps will be removed periodically, mixed
with contaminated soil to reduce the moisture content, and reprocessed through the
thermal desorption system. Any sludge collected after treatment of the contaminated
soil has been completed will be placed in the dryer, heated to remove moisture, and
then processed. Only minimal amounts of sludge are anticipated. After lab results have
been obtained to confirm that the treated piles have passed analysis, the soils will be
used as backfill on-site.

3.5.3 Run-off Water

Water collected as run-off from the pad area will be stored in three frac tanks
located on the pad. This water may be used to supplement the water requirement for
conditioning the treated soil, or for dust control on untreated material as applicable. The
runoff water will be treated with carbon to ensure that the treated soil is not re-
contaminated by this water. No sampling of this run-off water is necessary. Its
acceptability is determined by the criteria that it does not affect treated soil quality.
Carbon treated water will not be used for dust control or for dust suppression of the
treated soils after the soil has been sampled and determined to comply with the clean-
up levels. For soils that have already been confirmed as meeting clean-up levels, only
city water or treated water that has been analyzed and approved may be used for dust
control and conditioning of these soils. Untreated run-off water will not be used for dust
control or conditioning of any treated soils. City water will be used for dust control of the
haul roads. The spent carbon will be disposed of/regenerated at Westates Carbon's
Parker, Arizona facility, or Westates Morgantown, West Virginia facility. Williams
proposes to sample the carbon at a frequency of one sample per 1,000,000 gallons of
water treated in order to determine whether it is spent. The estimated life span of the
carbon units is in excess of four years.

3.5.4 Scrubber Water Blowdown

Effluent from the acid gas scrubber, or blowdown, will be routed to the aqueous
phase carbon adsorption units where it will be treated in the same manner as run-off
water collected from the pad area. Treatment with carbon will ensure that the treated
soil is not re-contaminated by this water, which may be used to supplement the water
requirement for conditioning the treated soil, and quench water for the gas stream.
Carbon treated water will not be used for dust control or for dust suppression of the
treated soils after the soil has been sampled and determined to comply with the clean-
up levels. For soils that have already been confirmed as meeting clean-up levels, only
city water or treated water that has been analyzed and approved may be used for dust
control and conditioning of these soils. Untreated run-off water will not be used for dust
control or conditioning with any treated soils. City water will be used for dust control of
the haul roads.
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3.5.5 Baghouse Dust

The baghouse, located prior to the oxidizer and other APCE, is the primary
means of particulate removal for the system. Because of its position in the treatment
process, there will be no buildup of soil particulate in the equipment subsequent to the
baghouse. Particulate collected from the baghouse will be returned to the hot end of the
rotary dryer for further treatment. The increased diameter at the hot end of the rotary
dryer, from 8.5 feet to 10 feet, increases the soil residence time and provides lower air
velocities to allow for further treatment of the particulate if residual contamination does
exist. Both the soils and the soil particulate will receive full, controlled treatment before
discharge from the rotary dryer. Following treatment, the soils will be analyzed to
ensure that they meet established cleanup standards.

EPA has requested that Williams provide control of baghouse fines to the
Dobson Collar so the flow of fines does not exceed the rate which was demonstrated
during the performance test. Williams has agreed to install a dust flow monitor to
measure the dust feed rate to the desorber and institute an AWFSO if the feed rate
demonstrated during the performance test is exceeded. Williams has expressed
concem that such a device will not work effectively. However, the EPA understands
that technical problems may arise on-site that make it impossible for Williams to comply
with requirements as delineated in this plan. If such a situation arises, EPA will work
with Williams to resolve the problem, which may mean modification of a requirement.

Additionally, EPA has instructed Williams to stop the baghouse dust feed to the
desorber in the case of any AWFSO. Both the EPA and Williams have legitimate
concems pertaining to the implications of stopping the dust feed to the desorber in the
event of any AWFSO. As a compromise, based on the operation of the unit during
clean soil shakedown, Williams will attempt to stop the dust feed in the desorber in the
event of an AWFSO. Williams will conduct a “test” during clean soil shakedown in order
to determine the length of time the baghouse dust feed to the desorber can be stopped
before excessive dust buildup in the baghouse becomes a significant problem. Based
on the results of this test, Williams will install a timer which will allow the dust feed to the
desorber to restart after some approved length of time as demonstrated during the test.
This action would prevent a buildup of dust in the baghouse in the event of a prolonged
AWFSO. The exceptions to restarting the dust feed would be AWFSOs for ID fan
failure, bumer malfunction, power failure, positive pressure excursion, and low soil
temperature.
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SECTION 4

EQUIPMENT DESCRIPTION

The process equipment for this project is configured for six primary trailers plus
auxiliary material handling and fuel storage units. The composition of each trailer is:

Trailer 1

The desorber unit includes the rotary dryer (PC-RD), feed belt (SF-BC-4), and
thermal desorber burner (PC-BR).

Trailer 2

The baghouse unit includes the baghouse dust collector (BH-DC), baghouse
discharge conveyors (BH-SC-1/5), dust transfer conveyors (BH-SC-6/7), |.D. damper
(DF-2-B) and induced draft blower (BH-ID). Auxiliary equipment includes air
compressors.

Trailer 3

The thermal oxidizer unit includes the thermal oxidizer (SC-TO) and thermal
oxidizer burner (SC-BR).

Trailer 4

The control unit houses the control panel, data logger, PLC, CPU, and CEM
analyzers. In addition, the motor control center and a small work shop area are
contained in this trailer.

Auxiliary material handling equipment includes the feed processing unit (SF-FU),
stacking conveyor and tool trailer.

Trailer 5
The scrubber unit includes the vertical packed bed acid absorber (AB-SCR).
Trailer 6

The quench trailer includes the quencher vessel (QU-V) and the stack (AB-ST).
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41 EQUIPMENT DESCRIPTION

Figure 3.1 shows the process flow diagram of the LTTD with heat and mass
balances. The system consists of a feed processing unit, thermal desorber, baghouse,
thermal oxidizer, quench tower, induced draft fan, acld gas scrubber, emergency vent,
bumer systems, control trailer and soil feeding system. The poliution control system Is
state-of-the-art. with a baghouse, thermal oxidizer and acid gas scrubber. The system
is designed to treat more than 40 tons per hour of soil at 15-20% moisture content and
will meet the performance requirement for reducing the organochiorine (OCL) pesticide
levels from contaminated soil at the Woods Industries Site. The major components of
the system are described below. -

Feed ProceSsin nit

Material handling can often be a major operational challenge in the thermal
treatment process. Soils with high clay and molsture content are difficult to handle
compared with sandy soils. The feed processing unit of the LTTD system is specially
designed and built to handle difficult clays. Because operational parameters can be
modified to accommodate variable feed conditions, mixing or blending of waste feed
material Is generally not required.

Contaminated soils at the Woods Industries site contaln a large amount of
cobbles. Other debris, such as metal bands and plpes may also be present. Therefore,
the contaminated soil will be pre-screened prior to thermal desorption processing. A
Powerscreen with two levels of grating will be utilized. Size screening enhances the
efficiency of thermal treatment and protects the integrity of the feed and discharge
systems of the unit. The material is initially screened to remove: particles larger than
three inches, as well as.other large debris. The handling of oversized material is
discussed in Section 3.5.1. Miscellaneous debris present in the stockpile, such as
metal bands and pipes, will be handled similarly to that during soll removal and
disposed of properly In a RCRA permitted landfill, tentatively Chemical Waste
Management's Arfington, Oregon facility.

Screening of cobbles will take place in an exclusion zone area adjacent to the

. stockpiles. The area will be cleaned as necessary following completion of the screening

operation. Shouid dusting be a significant problem, Willlams will have the necessary
equipment (tarps, etc.) on-site during the project to cover the screens it necessary.

The prescreened soil is delivered to the feed hopper by a front-end loader. The
soil is re-screened through a bar grate, then passes into the hopper of the apron feeder
(SF-FU) and onto the feed belt conveyor (SF-BC-4). Williams' material handling units
are equipped with several different screen sizes. The screen size 10 be used during
production operations will be selected on the optimum unit performance prior to the
performance test. Measurements from the weigh belt scale provide the pay basis for
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the project. The speed of the drag chain on the apron feeder is adjustable to control the
soil feed flow rate. The weigh belt conveyor transfers metered soils into the entrance
breeching of the rotary dryer (PC-RD).

Handling of waste feed material will be kept to a minimum to prevent entrainment
of dust and vapors in the air. Williams anticipates hauling untreated soils directly from
the stockpiles to a wastefeed stockpile adjacent to the feed processing unit.
Administrative controls such as speed limits and covering dump trucks during transport,
if necessary, will be used to minimize fugitive dust emissions where applicable.
Vibratory screening will be performed to separate cobbles and other debris from the
stockpiles. Screening operations have the potential to create dust depending on soil
conditions and characteristics, but Williams will make every effort to minimize fugitive
dust emissions. It is not anticipated local exhaust ventilation will be required to meet
the required levels of airborne concentrations of dust and vapors during the normal
processing of feed material. Engineering controls, such as Williams covering the feed
soil and stacking conveyors, will be implemented by Williams to further reduce the
potential for fugitive emissions.

All operations will be closely monitored in accordance with the Health and Safety
Plan and if airborne concentrations exceed 10 mg per cubic meter of air for dust or 5
ppm for vapors, additional control measures will be initiated.

Thermal Desorber

The thermal desorber (PC-RD) consists of a rotary dryer with internal flights for lifting
and showering the solids through the hot gas stream. The repeated spilling action veils the
material through the hot gas stream, raising the soil temperature between 400°F to 1000°F.
The desired soil temperature depends on the physical characteristics of contamination and
the cleanup levels required. Moisture is evaporated and hazardous waste constituents in
the soil are volatilized or desorbed.

Operation of the dryer is countercurrent, with heat supplied by a direct-fired
burner (PC-BR). Retention time in the dryer varies based on dryer speed and the siope
of the unit, and is typically between 15 to 20 minutes. Countercurrent flow of gas and
solids gives greater heat transfer efficiency with a given inlet-gas temperature. The
discharge end of the rotary dryer is constructed of Inconel to withstand temperatures up
to 1200°F. The system is flexible enough to process high moisture (up to 40%) and
organic content (up to 10%) in the soil.

Treated soils exit the dryer through the discharge end, breeching into the
discharge conveyor (AS-DC). The process soils are quenched in the pugmill to cool
the material and suppress fugitive dust emissions. A stacking conveyor (AS-BC-4) is
used to generate temporary treated soil stockpiles which are then sampled for
verification analyses.
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Gases exit the rotary dryer through the transition ductwork above the feed input.
The temperature of the off-gases is monitored to prevent any condensation of organic
compounds in the duct and the baghouse. Operation of the dryer at a rate of 30 tons
per hour will require a fuel use of 1357 Ib/hr of propane. The estimated amount of heat
loss is 5 percent.

Dobson Collar

The Dobson Collar is an expansion in the shell of the dryer to allow the baghouse
fines to mix with the treated soils. The dryer expands from the 8.5 foot diameter dryer to
the 10.5 foot Dobson Collar which houses the conveying and mixing mechanism to mix
the solids and baghouse fines. The collar serves two purposes. The first purpose is to
add additional residence time for the treatment of the baghouse fines so that a thorough
and controiled treatment can be performed. The second purpose is to reduce the gas
flow through the collar itself. The reduction of the gas flow prevents the baghouse fines
from re-entrainment into the gas stream and allows for further treatment. The retention
time in the collar has been calculated at approximately eight to ten minutes. This will
allow time for the dust to mix with soils in the dryer and to mix with hot gases from the
dryer. Appendix S contains the correspondence to date on the description of the
Dobson Coillar. Included in this appendix is a mechanical drawing, a program output of
the calculated retention time in the collar, and various correspondence that has resulted
in the ultimate selection of the collar.

EPA has requested that Williams provide control of baghouse fines to the
Dobson Collar so that the flow of fines does not exceed the rate which was
demonstrated during the performance test. Williams believes that the flow of fines to
the baghouse is directly proportional to the soil feed rate. Therefore, the baghouse fines
entering the Dobson Collar at any time will be proportional to the feed rate. Williams
believes that flow control of the baghouse fines to the Dobson Collar is unneccesary
and will cause immense operational problems. If technical problems result from the use
of flow control mechanisms, the EPA will work with Williams to resolve the probiem,
which may mean modification of a requirement. EPA will determine, in consultation with
BNRR and Williams, whether the flow meter is working properly.

The baghouse hoppers are designed to direct the flow of fines to the screw
conveyors and provide minimal capacity for fines accumulation. If a flow control
strategy is implemented and a reduction of the fines is restricted to the collar based on
the results of the performance test, accumulation of fines in the baghouse could
possibly result. This occurrence would be self perpetuating (the accumulation of the
fines would cause the screw conveyors to flow full causing the flow mechanism to slow
down in order to accommodate the selected fines flow rate from the performance test)
and would cause unit operations to be halted. Based on the operation of the unit during
clean soil shakedown, Williams will attempt to stop the dust feed to the desorber in the
event of an AWFSO. As agreed, Williams will conduct a “test” during clean soil
shakedown in order to determine the length of time the baghouse dust feed to the
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desorber can be stopped before excessive dust buildup in the baghouse becomes a
significant problem. Based on the results of this test, Williams will Install a timer which
will allow the dust feed to the desorber to restart after some approved length of time as
demonstrated during the test. This action would prevent a buildup of dust in the
baghouse in the event of a prolonged AWFSO. The exceptions to restarting the dust
-teed would be AWFSOs for ID fan failure, bumer malfunction, power failure, positive
pressure excursion, and low soil temperature. - '

Williams is presently gathering information for the design and manufacturing of
the requested modifications from the EPA. The design will utilize a variable speed
motor operated by a PID controller. The flow of the fines will be monitored by a solids
flow meter which will be linked to the controller. The controller will have a read out -
which is accessible to the board room operator. The output from the flow meter will be
continuously monitored and recorded. Use of the meter will be demonstrated during the
shakedown period. Based on consultation among EPA, BNRR and Williams, if
operation of the device proves unsuccesstul during the shakedown period, the EPA will
relieve Williams of the AWFSO requirement on baghouse fines maximum feed rate for
the remainder of the project.

Baghouse

Oft-gases from the desorber are processed to remove particulates. Particulates .
in the gas stream are filtered in the baghouse (BH-DC). The baghouse is designed to
- give a maximum air to cloth ratio of 5:1 and provide above 99% efficiancy for removal of
particulates. The bag material is P-84, which can withstand temperatures in the range
-of 500°F and has excellent resistance to corrosive -atmospheres. '

- The baghouss cleans by pulse jets of compressed air that expand the flexible
bags and dislodge the filter cakes. Particulate collected from the baghouse will be
retumed to the hot end of the rotary dryer for further treatment. The increased diameter
at the hot end of the rotary dryer increases soil residence time and provides lower air
velocities to allow for further treatment of the particulate. This closes the solids loop in
the treatment process. ' -

- The baghouse is the Best Available Coritrol Technology (BACT) for controlling
particulate emissions. Stack tests with P-84 fabric have demonstrated particulate
loading of less than 0.05 gr/dsct, ensuring a significant margin of safety relative to the

federal standard of 0.08 gr/dscf described in 40 CFR 264 Subpart O. For this project,
Washington state requirements allow for a maximum particulate emission of 0.03
gr/dscf, corrected to 7% O,. This Is a much more stringent requirement than that set
forth by RCRA. Additionally, a target emission rate of 30 ng/dscm is being set for
dioxins and furans. :

Thermal Oxidizer '
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The gases from the baghouse enter the oxidizer (SC-TO) where they are heated
to the required temperature (permit condition) for about 2 seconds in a 4-6% oxygen rich
atmosphere to assure complete oxidation of the OCL pesticides. The destruction of the
pesticides in the flue gas depends on the residence time, turbulence and temperature.
The oxidizer is sized to provide sufficient residence time and is installed with a high
intensity burner to provide the turbulence necessary to oxidize chlorinated compounds.
Oxidization of organic compounds yields carbon dioxide, water vapor, and hydrochioric
acid (chlorinated compounds). '

CxHy + O2 + N2 = CO2 + H20 + O2 + N2
CxHyClz + O2 + N = CO2 + H20 + HCl + O2 + N2

The thermal oxidizer unit is fabricated of 3/16 inch carbon steel and is
approximately 12 feet in diameter and 87 feet long. The combustion chamber is
insulated with a blanket of 1-inch thick K wool and 4-inch thick center-mounted ceramic
Z block modules. Castable refractory lines the bottom of the chamber. The high
intensity burner (SC-BR), mounted in the center of the chamber's end, has a rating of 97
million Btu/hr. Fuel usage for the thermal oxidizer will be 3379 Ib/hr of propane at a feed
rate of 30 tons per hour.

The temperature of the gas can be raised as high as 2100°F in the thermal
oxidizer to ensure complete oxidation and destruction of chlorinated hydrocarbons. The
operating temperature for this waste will be typically maintained at 1800°F. Gas
residence time is greater than two seconds. Gases that exit through the oxidizer are
cooled to adiabatic saturation temperature in the quench tower (QU-V). Destruction and
removal efficiency for principal organic hazardous constituents (POHCs) in the thermal
oxidizer will meet or exceed 99.99%.

Quench Tower

The quench tower (QU-V) is designed to reduce the flue gas temperature prior to
its introduction into the scrubber. The quench is capable of removing more than 40
million Btu/hr from the flue gas stream by mixing with a large quantity of water. The
quench is designed to handle more than 200,000 ACFM at 1800°F and reduce the flue
gas temperature to approximately 185°F (the adiabatic saturation temperature). The
spray headers will spray a total of 400 gpm of recirculated water, of which 60 to 80 gpm
fresh water will be required for evaporation. Water will be purged from the quench at
about 12 gallons per minute. This blowdown will be treated by the unit's wastewater
treatment equipment prior to being reused in the process. Any solid material collected
in the liquid bag filters will be introduced into the wastefeed stockpile for further
treatment.
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Acid Gas Scrubber

The acid gas scrubber (AB-SCR) is designed to neutralize any acids formed
during the oxidation process. Particulates and acidic gases are effectively removed by
a packed bed scrubber. The scrubber has a design capacity of approximately 190,000
ACFM. Caustic will be used as the neutralizing solution and the efficiency of the
scrubber is greater than 99% for gaseous HCI. The material of construction is FRP,
which is highly resistant to hydrochloric acid. The gases from the scrubber are
discharged at adiabatic saturation temperature from the stack. The blowdown water
from the scrubber will be used to quench the soil exiting the thermal desorber. Its
acceptability is determined by the criteria that it does not affect treated soil quality. The
mist eliminator mounted in the scrubber discharge end will remove the liquid carryover
by the gas stream. Effluent from the LTTD scrubber will be routed to the aqueous
phase carbon units.

Induced Draft Fan

An induced draft (ID) fan provides the driving force for the movement of gases in
the system. It will maintain negative pressure in the thermal desorber and baghouse to
prevent fugitive emissions.

Because of the ID fan's positioning in the treatment process, the remainder of the
system (thermal oxidizer and APCE) will be under positive pressure. However, the level
of control for fugitive emissions on the positive side of the ID fan will be equivalent to
that provided on the negative side. Subsequent to the |ID fan, there are no openings or
access ports in the equipment prior to the stack from which fugitive emissions could
occur. All flanges and joints are tightly sealed in order to prevent any leaks from the
system. In addition, all equipment, including flanges and seals, will be visually
inspected on a daily basis to ensure that no emissions are occurring from locations
other than the stack.

Table 4.1 provides a description of the major equipment items which are
referenced in Section 3 (Process Description) and Figure 3.1, Process Flow Diagram.
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Water Treatment System

The water treatment system is designed to handle scrubber blowdown and water
generated from run-off on-site. Williams proposes to use sump pumps located at the
decon pad, wastefeed pad, and the verification holding pads to collect run-off rainwater.
This water will be transferred by the sump pumps into a "collection tank" (capacity
20,000 gallons) where solids will be allowed time to settle. The water in the collection
tank will then be filtered down to 200 um prior to treatment by the Westates ASC 2000
carbon units. Each unit contains approximately 1200 Ibs. of granular activated carbon.
After treatment through the carbon unit the treated water is transferred to the process
water tanks. The water from these frac tanks will be used during production to quench
the treated soil and gas stream.
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AS-PM Soil Conditioning Pugmill

Type:

Capacity:

Drive:

Dust Suppression:

AS-BC-4 Stacking Conveyor

Type:

Stacking Radius:
Belt Size:

Drive:

Dust Control:

BH-DC Baghouse Dust Collector

Type:

Nominal Flowrate:
Filter Area:

Filter Material:
Maximum Temperature:
Air to Cloth Ratio: .

BH-SC-1/6 Baghouse Discharge Conveyors

Type:
Drive:

BH-SC-6/7 Dust Transfer Conveyors

Continuous flow, double shaft
50 - 100 TPH, 12' length

Dual 30 hp motors/reducers
Water injection

Enclosed belt conveyor
50'

30" wide x 60' long

10 hp electric

Covers

Mobile pulse jet dust collector
35,000 acfm

9,975 square feet

P-84

510°F .

5:1 (maximum), 3.5:1 (design)

12" screw conveyors (5)
5 hp electric each

Type: 12" screw conveyor (2)
Drive: 7.5 hp electric
BH-ID Induced Draft Blower
Type: Industrial radial blade centrifugal
Size: 29 inch inlet
Horsepower: 250 (dual 125s)
Nominal Flowrate: 35,000 acfm
Construction: Carbon Steel
Manufacturer and Model: Northern Blower Exhaust Fan
Damper: Multi-louvered
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SC-TO

SC-BR

AB-ST

CEM

CH

PLC

Thermal Oxidizer

Volume:
Velocity:(cross sectional)

Thermal Oxidizer Burner

Manufacturer:
Capacity:
Fuel:

Blower:

Fuel Pump:

Stack

Inside Diameter:
Exit Height (from grade):

5,899 cubic feet
34.9 feet per second

Hauck Powerstar Model # SJP 520
97 MM BTU/hr
Propane/Natural Gas
Hauck Turbo, 100
hp, 7300 scfm
Hauck Tertiary, 60 hp, 12,100 scfm
Blackmer #LGL1, 20 gpm, 3 hp,
1750 rpm

60“
70 ft

Continuous Emissions Monitoring System

Model:
Company:
Parameters:
Analyzers:
Control House

Type:

Programmable Logic Controller

Model:
Company:
Type:
Software:

Application:

HC500-2D

Columbia Scientific Industries Corp.
Carbon monoxide, oxygen

FID, NDIR, Paramagnetic

Enclosed, trailer mounted, climate
controlled

SLC 500

Allen-Bradley Co.

Modular Rack System
Allen-Bradley Advanced
Programming Software (APS)
Provides start-up sequencing and
system interlock control
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QU-V Quench Tower

Type:
Capacity:
Iniet Temp:
Outlet Temp:
Coolant:

AB-SCR Scrubber

Horizontal venturi wetted elbow
200,000 ACFM

1800°F

185°F

400 gpm

Type: Vertical packed-bed
acid absorber

Efficiency: 99% removal efficiency of HCL

Capacity: 190,000 ACFM

Mist Elimination: Mesh-type 99% removal
efficiency

Materials: FRP/PPE/SS

Pumps: (4) 20 hp
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4.2 CONTROL SYSTEM DESCRIPTION

The control room for the LTTD is inside a mobile trailer. Three sides of the
control room are glass paneled so the chief operator can simultaneously monitor the
process variables and can also view the operations outside the control room. The
equipment motors and pumps are started and stopped via START-STOP PULL
BUTTONS located on the panel in the control room trailer. The control room is
insulated and can be heated or cooled as per the requirement. The pressure in the
control room is kept positive to prevent dusting from outside.

Process Variable Recording

Several process variables are continuously recorded. Among these are the
waste soil feed rate; temperature at the exit of the dryer, thermal oxidizer and quencher;
differential pressure across the baghouse; dryer draft; dryer soil discharge end hood
pressure; and stack gas carbon monoxide concentration. A complete list of the process
variables continuously recorded is shown in Table 6.2. This data is recorded by a Kaye
Instruments Digistrip 4 Plus data logger. Descriptions and specifications for this model
are included in Appendix B. In addition, stack gas flow rate will be monitored and
recorded through correlations to the ID fan amperage.

The control strategy for the system is straight forward. The dryer exit gas
temperature is controlled manually by the dryer fuel control valve to maintain the
temperature less than 500°F. The thermal oxidizer exit temperature is automatically
controlled by the burner fuel control valve to maintain temperature at the set point. The
inlet gas temperature to the acid gas scrubber controls the quench tower water control
valve to maintain the scrubber inlet gas temperature.

4.3 CONTINUOUS EMISSION MONITORING

The Continuous Emission Monitoring (CEM) system shall be installed and
certified prior to operation of the LTTD to provide real time stack gas monitoring. The
system, at a minimum, will monitor oxygen, carbon monoxide, and opacity. Stack
sampling protocols for the O, and CO CEMs will be in accordance with 40 CFR, Part
266, Appendix IX.

The continuous monitoring instruments shall be integrated with the data
management system. The monitoring data will be interfaced with the waste feed cut-off
system so that the LTTD system is shutdown if emissions exceed the operational range
established during the performance test. CEM specifications can be found in Appendix
G.
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4.4 KEY PERSONNEL OPERATING EQUIPMENT

Key operations personnel having primary responsibility for the LTTD are outlined
below. Detailed resumes describing training and qualifications are provided in Appendix

N.
a. Testing/Startup Mark Fleri
b. Operations Mark Fleri
C. Maintenance Mark Fleri
d. Laboratory Nate Heinrich, Mark Johnson
e. Control Room Mark Fleri
f. Air Emission Testing Mark Fleri
g. Certification of Operation of Equipment Mark Fleri
h. Certification of Safety of Equipment Ron Huggins
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SECTION 5

PROJECT SCHEDULE

A preliminary work schedule is presented in Figure 5-1. All schedule activities
are indexed based on the date that BNRR receives an approval from the USEPA.
BNRR will issue a notice to proceed to Williams upon receipt of approval from the
USEPA.

Site preparation activities will be completed and utilities will be installed during
the initial five (5) weeks of the project. LTTD system mobilization will be initiated during
the second week of the project. After a two (2) week setup period, startup will
commence. Two weeks are allocated for startup.

Williams anticipates to begin startup operations with clean soils. After a thorough
shakedown of the unit including its control systems and demonstration of the proposed
AWFSOs, the unit will begin production with the contaminated soils to ready the unit and
crew for the upcoming performance test.

During the performance test, contaminated soils in the roll-off boxes, including
only pesticide contaminated soils, will be treated in the same manner as soil from
production operations. No more than one-third of the contaminated soil will be treated
during the performance test. Williams recognizes that treating contaminated soils for
both the performance test, interim, and normal operations will not commence without
approval from the EPA's OSC.

The LTTD system will treat contaminated soils during the startup and shakedown
period for a total of not more than 360 operating hours. Operating hours include only
that time when contaminated soil is being fed to the system. Approximately 192 hours
are slated for shakedown of the unit with approximately 168 hours scheduled for
certification of the CEM system. During the shakedown period, treated soil will be
analyzed as per Table 9-2.

The performance test is scheduled to start as early as the second week after
startup is initiated and no later than the third week after startup is initiated. Preliminary
performance test results for particulate emissions will be available within a week after
the completion of the performance test. A draft performance test report will be
submitted to USEPA Region X within 28 days after the conclusion of the performance
test, subject to the timely receipt of final analytical results. Between the conclusion of
the performance test and the time that authorization is received from USEPA Region X
for full production operations, soil processing will continue at a limited production rate.
Operations will follow the feed restrictions as specified below, based on preliminary data
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and report submittals prior to submittal of the final performance test report and risk
assessment addendum:

i. Day 0 - 50%, contingent on submittal within one week of the operating ranges
portion of the performance test burn report, including a computer disk in a format
which allows the data to be manipulated to perform a check on the calculations
performed to establish the ranges, and to allow the adjustment of the ranges
during the interim burning period to be at least as conservative as is reflective of
the performance test operating conditions. Strip chart data would need to be
digitized or somehow converted into a format which could be manipulated as
described above.

ii. 60% after submittal of i. above, and:

o particulate in the stack gas (preliminary)
o HCI in the stack gas (preliminary)
o Free chlorine in the stack gas (preliminary).

iii. 75% after submittal of i. and ii. above, and

particulate in the stack gas (final)

HCI in the stack gas (final)

Free chlorine in the stack gas (final)

Carbon dioxide and oxygen in the stack gas

Carbon monoxide in the stack gas

Moisture content in the stack gas

POHC in the feed soil, treated soil, scrubber blowdown, and the stack gas.

After authorization is received from USEPA Region X, which will be based on the
final performance test report including the risk assessment, full scale production
operations will be resumed. Production operations are projected to last for
approximately 11 weeks based on the operating restrictions above. An additional 2
week period will be set aside for verification sampling. The projected operating
schedule is based on 24 hours of operation per day for 7 days per week. Final selection
of a daily operating schedule will be based on the resuits of the performance test as
described in Section 7.2.

Two weeks are included in this schedule to accommodate the removal of soils
beneath the northern and southern stockpiles.

Two weeks are included in the schedule for equipment and pad decontamination.
An additional two weeks are included in the schedule for equipment demobilization.

The work schedule shows overlap for all activities which occur after startup. This
is to accommodate startup problems which may occur and provide flexibility in the
overall schedule.
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SECTION 6

PROCESS CONTROL, MONITORING, AND EMERGENCY PROCEDURES

6.1 OVERVIEW

Williams has provided instrumentation for process control of feed rates,
temperatures, pressures, burner efficiency, and gas stream contents. In addition, the
system is designed to provide for the control and orderly management of any upset
condition that may potentially occur during operations. This system also provides
documentation of key operating variables to verify operating conditions. A description of
startup, shakedown and shutdown procedures will be provided in the Operations and
Maintenance (O&M) Manual, Appendix L.

An industrial programmable logic controller (PLC) is provided for proper startup
sequencing and system interlock control. An engineering "cut sheet" is provided in
Appendix I.

The overall control system is shown on the process instrumentation and controls
diagrams, Figures 6-1 through 6-4. The key process control parameters are shown in
Table 6-1.

The feed rate of the soil is monitored by a weigh belt located on the feed
conveyor. The readout in the control room gives instantaneous feed rate in tons per
hour plus integrated totals. Pressures are registered on standard industrial pressure
and vacuum gauges (magnahelics) for low pressures and draft with industrial Bourdon
tube gauges for high pressures. Temperatures are measured by k-type thermocouples
installed well into the oxidizer gases to obtain accurate temperature measurement.

Certain specific process upsets can create situations where timely actions are
required to insure safety, protect equipment, and prevent the emission of particulates,
gases, or liquids from the system at rates that exceed regulatory standards. Two
automatic control actions are provided to address the most probable upsets, failures, or
emergencies. These are Vent Opening (VO) and Automatic Waste Feed Shutoff
(AWFSO). These events are listed in Table 6-2.

The VO action allows ambient air to be introduced into the process gas steam
just prior to the baghouse. This is accomplished by opening a damper that supplies air
to the main cross over duct before it enters the baghouse plenum chamber. The major
purpose of the VO is to protect the air poliution control equipment (APCE) from high gas
temperature excursions. The location of the vent is on the draft side of the I.D. Fan.
This allows air to be introduced into the system while eliminating fugitive emissions.
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The AWFSO action shuts down the feed belt conveyor to the rotary dryer. This is
accomplished by interlocks in the control system. The major purpose of the AWFSO is
to discontinue processing soil if process operating conditions are outside of established
limits.

In addition to automatic controls described above, operators are trained to
respond to any other abnormal process operating conditions. Potential abnormal
operating conditions and operator responses are described below.

6.2 EMERGENCY OR UPSET CONDITIONS

Instrumentation is provided to monitor process conditions, to provide data for
assuring compliance with regulatory requirements, and to assure appropriate process
response, control, operations flexibility, safety interlocks, and shutdown features. The
safety interlocks and shutdown features comprise a major portion of the control system.
The conditions under which the Automatic Waste Feed Shut Off (AWFSO) system and
vent opening (VO) operate are noted in Table 6.2. Emergency and redundant (backup)
equipment are listed in Tabie 6.3.

6.3 EMERGENCY PROCEDURES

Certain specific process upsets can create situations where timely actions are .
required to ensure safety, protect equipment, or prevent the unauthorized emission of
soils, gases or liquids from the system. Two automatic control actions are provided to
address the most probable upsets, failures, or emergencies. These are the VO and
AWFSO.

The VO action allows ambient air to be introduced into the process gas stream
just prior to the baghouse. The VO is designed such that air may enter only from the
outside, eliminating concerns of hot gases bypassing the air emissions train. This is
accomplished by opening a damper to the main crossover duct before it enters the
baghouse plenum chamber. The major purpose of the VO is to protect the gas train
components from high temperature excursions. Since the VO is located prior to the
induced draft fan, outside air is pulled into the system and passes through the air
pollution control equipment. A negative draft is maintained throughout the process to
prevent any fugitive emissions.

The AWFSO action shuts down the feed belt conveyor to the desorber as well as
the baghouse dust transfer to the desorber. This is accomplished by interlocks in the
control system. The major purpose of the AWFSO is to discontinue processing if
conditions are outside acceptable limits for adequate treatment of the soil or gas
streams. Demonstration of the AWFSOs will take place prior to the performance test
and once per operating week thereafter uniess an AWFSO occurs during production for
that operating week. Should more than 7 AWFSOs occur within a one week period
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(Friday to Friday), reasonable measures will be taken to contact Agency personnel to |
gain approval for re-start of the unit. Agency approval will also be sought for AWFSOs
occurring as a result of ID fan fallure.

Williams will also report to the EPA and make a reasonable effort to gain
approval for restart in the event of a positive pressure excursion subsequent to the first
week of contaminated soil shakedown. Prior to the end of the first week of :
contaminated soil shakedown, positive pressure excursions will be included as part of
the seven (7) AWFSOs within one (1) operating week that require reporting and
approval for restart. '

In addition to the above procedures, several process upset conditions and their
corresponding corvective actions have been identified for this project and may also be
discussed in the Contingency Plan. These are described below with reference to
instrument identification on Figures 6-1 through 6-4. '

a. Partial or Complste Stoppage of Soil Feed ' _
~ The stoppage of waste feed (if it is not observed by the operator) will be first
Identifiad as an increase in desorber exit gas temperature followed by a decrease in
desorber pressure. An increase In desorber temperature is covered under (e). Should
~ the feed be interrupted, the operator will idle the plant with heat in the system until feed:
Is restored, : ' :

b.  Soil and Baghouse Dust Feed Rates Too High - :

The feed rate of soll and baghouse dust will be approximately equal during each
replicate test run. The maximum allowable soll and baghouse dust feed rates will be
determined from the average of the highest average soil and baghouse dust feed rates
demonstrated during each sampling run. In addition, the instantaneous feed rate data
(one-minute values) will be evaluated and an instantaneous feed rate limit will be set for
the soll and baghouse dust based on averaging the maximum hourly value from each
hour of the test run and then averaging these three test run averages. The soil feed will
be shut off if the maximum soll feed rats is exceeded, based on a 60-minute rolling
average, or If the instantaneous maximum level is exceeded. The baghouse dust feed
will be shut off if the maximum baghouse dust feed rate is exceeded, based on a 60-
minute rolling average, or if the instantaneous maximum level is exceeded, except as
specified on page 27. An AWFSO for instantaneous feed rate is included as part of the
interlock package. All process monitoring modes will be the same during the
performance test and post test operations. The final limits will be determined during the
performance test. '

c. Puffing or Sudden Occurrence of Fugitive Emissions

The desorber draft is monitored continuously. The operator will manually
increase draft via the induced draft (1.D.) fan if the draft is less than -0.01" w.c. (water
column). _
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d. Failure of Forced Air Supply : _
The Bumer Management System (BMS) will automatically trip the bumner if the
forced draftfan falls.

e. Process Temperature Too High

An operating desorber off-gas temperature of about 425°F has been selected.

. When the temperature goes above the 425°F setpoint, there will be a proportional

decrease in fuel to the desorber. If the temperature reaches a predetermined maximum
value of 450°F, all fuel and waste feed flow will be stopped. If the temperature exceeds
500°F, a-VO will occur. S

A thermal oxidizer temperature of approximately 1800°F (permit condiion) has
been selected. If the temperature rises above 2000°F, the operator will manually begin
to decreass the fuel to the bumer. If the temperature is still increasing and exceeds
2100°F, then the thermal oxidizer burer will be shut-down causing both an AWFSO
and the primary bumer to be shut down, also. The 2100°F limit is to protect all down

.stream equipment.

f. Process Temperature Too Low - _ ' .
An operating desorber off-gas temperature setpoint of about 425°F has been

selected. When the temperature goes below 425°F, there will be a proportional
increase in fuel to the desorber. If the temperature reaches a predetermined minimum
value of 250°F, waste feed flow will be stopped. ’ '

During the initial 20 minutes after startup, desorber off-gas temperature will be
used Instead of soil temperatura to monitor system performance. Initially, this
temperature will be set at 250°F. However, if 250°F proves to be too high during startup
and shakedown, the suggested A2 limit will be re-evaluated.

The thermal oxidizer alarm temperaturs initially will be 1700°F. If the
temperature falls below this level, an AWFSO will result. The final value for this
parameter will be based on the time-weighted average during all runs of the
performance test. '

9. . Soil Temperature Too Low

One performance test consisting of three replicate runs will be conducted at
approximatsly the same thermal desorber exit soil temperature. Based on successful
complietion of the testing, the allowable operating limits will specify a minimum thermal
desorber exit soil temperature equal to the average of the lowest average temperature
demonstrated during each test run. Solil feed will be automatically shut off if the thermal
desorber exit soil temperature falls below the minimum allowable value based on a 20-
minute rolling average limit. In addition, an instantaneous minimum temperature will be
established based on averaging the minimum hourly value from each hour of the test
run and then averaging these three test run averages. The 20-minute rolling average
limit and the instantaneous limit will not be activated during the first 20 minutes of
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operation after startup. Instead, desorber off-gas temperature will be used as the
alternate monitoring parameter during the initial 20 minutes after startup. Williams wilt
mstall a 20 minute timer to ensure that the rolling average for soil temperature is
activated.

h. De e ure Too Hi cuu

The desorber dratft is monitored continuously. The operator will manually
increase draft via the 1.D. fan if the draft approaches -0.01" w.c. An instantaneous
AWFSO will result if the draft is less than -0.01" w.c.

i Baghouse Differential Pressure Too Low

A low baghouse differential pressure may be an indication of low gas flow or filter
bag failure. This parameter will be continuously monitored, with a differential pressure
less than 1" w.c. causing an AWFSO. If the differential pressure exceeds 2” w.c. during
the performance test, it will revert to an A1 parameter. '

J- High Reading of CO
Carbon Monoxide in the stack gas is an indication of poor combustion. CO

. spikes are frequently transitory and last less than three minutes in length even if no
correction of the condition is made. If the CO concentration in the stack gas increases
above 100 ppm,,, an AWFSO will result and an alarm will sound and the operators will -
respond by increasing the temperature and/or air flow. The operator will check the data
lagger and the strip charts to define the cause of the upset condition. The strip charts
will be a visual indication of a trend leading to high CO. The waste material feed will be
stopped if the CO concentration in the exit gas exceeds 100 ppmy, (corrected to seven
percent O2), based on a sixty-minute rolling average calculated by the data logger. The
CO concentration in the stack gas will be recorded and monitored continuously. Excess
feed will be represented by a fluctuation of desorber temperature, high pressure, high
-CO, etc,, in the dryer. Each of the above triggers appropriate responses, as detalled in
(b) and (d) of this section. '

k. Sudden Loss of Refractory Lining :
This is an unusual occurrence and Is indicated by hot spots on the thermal

oxidizer. It will signal the operator to perform an orderly system shutdown for
inspection.

I Increase in Quench Chamber Flue Gas Temperature

The quench chamber exit gas temperature will be monitored and recorded
continuously. The operating setpoint is 200°F. Deviation from this setpoint will trigger a
- proportional increase or decrease in the water flow to the quench chamber, and if
necessary, will start the emergency quench water pump, Should the temperature after
the quench chamber exceed 250°F, the waste feed to the desorber will be automatically
stopped. Should water flow to the spray tower be interrupted, an alarm will sound in the
controli trailer, the emergency water sprayer will be activated, the waste feed will be
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" stopped automatically, the fuel feed will be shut off, the induced draft fan damper
closed, and the induced draft fan shut down. '

rri. Partial or Complete Stoppage of Water or pH gontroi to the Scrubber

If this condition occurs, waste feed will be stopped, and water levels, pumps and
alkaline solution supply systems will be inspected. If water recirculation stops, the vent
will be opened.

n. Deposition of Solids in the Scrubber

- This occurrence requires a shutdown to clean out the scrubber internals.

o. pH Value of Scrubber Water Outside of Specification

- A pH monitoring and control system will adjust the caustic inlet flow rate to
maintain the setpoint pH level of 8. Willlams will establish a 20-minute rolling average
based on the performance test, as well as an instantaneous value based on averaging
the minimum hourly value from each hour of a test run and then averaging the three test
run averages to determine the instantaneous AWFSO. If pH in the acid gas absorber
devidtes from. specifications, the alkaline supply will be checked and restored as quickly
as possible. ' ' '

Oxvyaen in the Thermal Oxidizer Less Than 3%

Eight percent O3 in the stack gas corresponds to approximately 55% more
oxygen than that required for the stoichiometric reaction of the fuel and waste. A range
of 25-75% excess air is considered proper for the combustion of VOC and hydrocarbons
in the gas stream. The amount of Og in the stack gas will be monitored, and when it
drops below 4.0% (approximately 25% excess air), an alarm will sound and the air flow
will be Increased proportionally. An instantaneous AWFSO will oceur if the exit gas
oxygen concentration falls below 3%. Based on results of the performance test, this A2
parameter may be re-evaluated. _ - .

q. Indication of Failure of the I.D. Fan
The fan operation will be monitored with an ammeter equipped with an alamm
- relay. If the induced draft fan fails, both the fuel and the waste feed flow will be stopped
at once, and the emergency vent will open. S

r.  Failure of Treated Material Handling System

When the processed soll handling system fails, the operator will inspect the
system and idle or shut down as necessary.

S. Power Failure

In the event of a power failure, feed and fuel are interrupted. This sequencs also
occurs when the induced draft fan stops. '
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' t. External System Fire

ABC fire extinguishers will be strategically placed however, the fire department
will be called on any major system fires.

u. = Bumer System Saf_eﬂ Controls
The gas bumer system includes a standard industrial interlock system that shuts
the bumer system down if:

Flame is detected during pre-ignition.
Pilot fails to ignite,

Burner falils to ignite, or

Loss of flame atter ignition.

V. Additional Safety Interdocks

Several other events that will cause an AWFSO to occur include a minimum
packed bed scrubber flowrats, maximum stack gas flowrate, and the air poliution control
equipment purge rate. These rates will be monitored during the Performance Test and
AWFSOs will be determined based on the results of those test runs. The APC recycle
water flowrate and purge rate will be set based on the time-weighted average during all
the runs of the performance test.

All AWFSOs and VOs are also explained in the Performance Test Plan.
Table 3-2 summarizes the shut-off conditions, as well as Table 6.2 of the Work Plan.
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Table 6.1
Key Process Parameters
Normal
Instrument Typical Operating Upset Upset Condition
Tag # Parameter Description Range Conditions(1)  Condition Cause Result
TI-311 Temperature  Thermal desorber 300-450°F 425°F Low High feed Poor desorption,
exit gas(a) <250°F rate, increase condensation in
in moisture baghouse.
content.
High Low Feed Damage to bag filter.
>450°F rate, decrease
High-High in moisture
> 500°F content.
TI-112 Temperature  Soil discharge (a) 450-1000°F 800°F Low Poor desorption, Low soil
<700°F" burner malfunction, temperature
(20 minute feed rate too high,
rolling feed condition
average) changed.
TI-518 Temperature  Thermal Oxidizer 1700-1900°F 1éOO°F Low Burner Low exit gas
Outlet <1700°PF Malfunction. temperature,
Moisture content
high.
2100°F High Fan failure. High exit gas
>2100°F Low throughput. temperature,
possible equip-
ment damage.
(1) Based on average of lowest average temperature demonstrated during each test run.
(2) Based on time-weighted average of all test runs.
WOODS INDUSTRIES Page 46

Job #: 0365/02/17/95
G:\Comp\WESIJobs\Active\Woods\Workplan\Woodswp.DOC (Submittal No. 1)




Table 6.1
Key Process Parameters
Continued
Normal
Instrument Typical Operating Upset Upset Condition
Tag # Parameter Description Range Conditions Condition Cause Result
P-330 Pressure Thermal Desorber -0.01t0o-0.1  -0.05 Low No feed Low gas flows.
burner end (a) inches of HoO inches of HoO <-0.2
High High feed Dryer
>-0.01 moisture content overpressure.
PDI-634 Pressure Baghouse pressure 1-8 2 Low Low gas flow Particulate
differential inches of HoO inches of HoO <1 Filter bag failure emissions
High Fiiter bags blinded, Reduced
>8 flow obstruction. throughput
Low temperature.
PDI-637 Pressure I.D. Fan pressure 12-20 17 Low (a) Bypassing or filter
differential inches of HoO inches of HoO bag failure.
High (a) Flow obstruction in system.

Reduced throughput.

(a) Determined during clean soil shakedown, approved by agency, verified during performance test.
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Table 6.1.
Key Process Parameters
Continued
Normal
Instrument Typical Operating Upset Upset Condition
Tag # Parameter Description Range Conditions Condition Cause Result
P-228 Pressure Compressed air header 80 - 120 psi 90 psi Low Compressor failure/ Engage
<80 leakage. standby
Baghouse solenoid compressor.
failure.
Al-851A cO Continuous Emission 0 - 3000 ppm 10 ppm High Incomplete oxidation =~ AWFSO
Monitor 1 hr rolling >100
average (1 hr. rolling
corrected to average)
7% Oo
Al-554 02 Continuous Emission 3 -25% 4% Low Air starved, See CO
Monitor <3 burner adjustment
High Excess air, Excessive fuel
> 25 burner adjustment Consumption
Opacity Continuous Emission < 20% High Bag leakage Opacity Alarm
Monitor >20
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Table 6-2. Automatic Waste Feed Shuloff Conditions To Be Complled With During All Phases of Contaminated Soli Processing

A o

So 8 ] '

wail-170
Soll feed rate (ton/hr) WQI-170 Instanlaneous AWFSO
Baghouse dust feed rate (tons/hr) 8D 60-minute rolling average AWFSO
Baghouse dust feed rate (tons/hr) - TBD Instantaneous AWFSO
Thermal desorber pressure (inches w.c.) P3-330 instaniansous AWFSO .
Thermal desorber exit soll temperalture (°F)c TI-112 . 20-minute rolling average AWSFO
Thermal desorber exit soil temparature (°F)c. TI-112 Instantaneous AWFSQO
Thermal desorber exit gas temperature (°F) as - TIC-310 Instantansous AWFSO
Alternatlve measura of performancs Initlal 20 minutes '
Thermal desorber exit gas lemperature (°F) TIC-310 High >450 Inslanlaneous AWFSO
Thermal descrber exit gas lemperature (°F) TIC-310 High-high >500 Instantaneous VO
Thermal desorber exlt gas temperatura (°F) TIC-310 . Low <260 Instantaneous AWFSQ
Thermal oxidizer exit gas temperatura (°F) - Tlc-s18 . Low < 1,700 Inslantansous AWFSO
Thermal oxidizer exit gas temperatura (°F) TIC-518 High >2,100 Instantaneous AWFSO
Quench exll gas temperalure (°F) TI-819 High >250 Instanlansous AWFSO
Stach gas carbon monoxide (ppmv) AIC-851A ~ High > 100 (e) 60-minute rolling average AWFSO
Slack gas oxygen (%) AlC-851C Low <8 Instantaneous AWFSO
ID Fan current (amp) 11-8622, 6623 High (d) Instantaneous AWFSO
APC recycle water flow rate FT-700,701 Low (d) - . Instantaneous AWFSO
FT-706,707 _
APC purge rate (gpm) Fl-704 Low (d) Instantansous AWFSO
Baghouse differantlal pressura (inches w.c.) PDI-633 Low <1 Instantaneous AWFSO
Packed bed scrubber recycled water pH AIC-753 Low (b) 20-minute roliing avorage AWFSO
Packed bed scrubber recycled water pH AlC-753 Low <4 Instantansous AWFSO
ID Fan fallure 11-6622,6623 - - Instantaneous AWFSO
Burner system fallure NA {f) - Instantaneous AWFSO
Power fallure _ NA (9) - Instantaneous AWFSO
Notes:

- (a) See Figure 6-1 of the Thermal Desorption Work Plan for locatlons of major process Instruments
(b) Determined during performance tes! ,
{c) Limits nol in effect during first 20 minutes of operation
(d) Determined during clean soll shakedown, approved by agency, verified during performance test
(e) Correcled 10 7% oxygen
(] Burner management system flame out Indlcation
(9) Programmable loglc controller power fallure Indication

az:eT  eas/tT/en
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Table 6.3

Emergency and Backup Equipment

ITEM APPLICATION

Backup pumps Process water supply
Quench tower supply

Scrubber makeup water

Backup compressor Compressed air
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. SECTION7

PERFORMANCE CRITERIA

7.1 OVERVIEW

Performance standards include cleanup criteria for treated soils and stack
emission standards. Compliance with the performance standards will be demonstrated.
during the Performance Test and during Production Operations. Clean-up goals for
treated soll are summarized in Table 7-1. This section presents an overview of
performance standards that will be demonstrated, and the numerical values for each
performance standard. Detailed information on the Performance Test Standards is
described in the Performance Test Work Plan. -

72 SOIL TREATMENT PERFORMANCE CRITERIA

The soll reatment performance standards are designed to satisfy aill Removal
Action based criteria as described below. Other performance criteria established by the
USEPA related to the RI/FS will also be satisfied as discussed below.

7.2.1 OCL Pesticides and Metals
During the performance test, the levels of target compounds remaining in treated

soil will be compared to previously established allowable cleanup goals listed in Table
7.1, The compounds are listed below. _

» Aldrin o p,p-DDT

» alpha-BHC « Dieldrin

+ beta-BHC » Endrin :
« chlordane « Hexachlorobenzene
« gamma-BHC » Toxaphene

« p.,p-DDD » Arsenic

« p,p-DDE » Lead

e Mercury « Dioxins

» Heptachlor

» Heptachlor epoxide

e Methoxychlor

Note: Williams does not purport that its LTTD will treat dioxins to below proposed
cleanup goals for soil at the Woods Industries sits.
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Table 7.1 PROPOSED CLEANUP GOALS FOR SOIL
WOODS INDUSTRIES SITE
YAKIMA, WASHINGTON

Parameter? Goal
(mg/kg)
Aldrin 0.0588
Arsenic2 20
alpha-BHC 0.159
beta-BHC 0.556
gamma-BHC 0.769
Chlordane 0.769
p,p'-DDD 417
p,p'-DDE 2.94
p,p-DDT 2.94
Dieldrin 0.0625
Endrin 24
Heptachlor 0.2
Heptachlor epoxide 0.1
Hexachlorobenzene 0.6
Lead? 250
Mercury?2 1
Methoxychlor 400
Toxaphene 0.909
Dioxins® 0.001
1 Goals are based on Residential Method B. If soil cleanup levels are greater than

Residential Method B, then institutional controls are required according to
WAC 173-30-740 (1)(c)(iii).

2 Williams' unit does not treat metals and does not guarantee these
clean-up levels for metals. If cleanup goals for metals are exceeded, the soil
will be deposited as specified in the consent order.

3 As per the agreement between USEPA/BNRR, one soil sample will be collected
during each performance test run for analysis. Sampling will be performed
according to EPA's letter of April 20, 1994.
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7.3 AIR EMISSION CRITERIA

The air pollution control equipment for the LTTD was designed to satisfy all
Removal Action based criteria. Air emission limits will be based on Washington
Administrative Code (WAC) Chapter 173-460, Controls for New Sources of Toxic Air
Pollutants. Tentative compounds to be evaluated are listed in Table 7-2 while estimated
air emissions and air emission limits are presented in Table 7-3.
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TABLE 7-2

TENTATIVE COMPOUNDS TO BE EVALUATED

Products of
Incomplete Criteria
Organics (1) Metals(2) Combustion(3) Pollutants
Aldrin Antimony *Acetone CcO
alpha-BHC Arsenic Acetonitrile PM,q
beta-BHC Barium Acrylonitrile HCI
| gamma-BHC Beryllium *Benzaldehyde Clo
Chlordane Cadmium *‘Benzene SO,
p.p'-DDD Chromium *Benzoic acid NO,
p.p'-DDE Lead Benzyl alcohol
p.p'-DDT Mercury Camphene
Dieldrin Selenium Chlorobenzene
Endrin Silver Chloroethane
Heptachlor Thallium *Chloroform
Heptachlor epoxide Nickel Chloromethane
Hexachlorobenzene p,p'-DDE
Methoxychlor Dichlorobenzene
Toxaphene Dihydrofuranone
Ethanol
*Ethylbenzene
Hexachloropentadiene
*Methylene chloride
Methylphenol
Methylphenylether
Nitrobenzene
*Phenol
Styrene
*Toluene
Trichlorobenzene
Trichlorofluoromethane
*1,1,1-Trichloroethane
Trichloromethane
Vinyl Chloride
Xylene

Dioxins/furans

(1) Listed are all organic indicator chemicals from the Baseline Risk

Assessment (Burlington Environmental, 1992).
(2) Arsenic, lead, and mercury are indicator chemicals. Other metals will be
evaluated if the soil pile sampling resuits indicate that emitted levels may
exceed adjusted Tier 1 levels.
(3) PICs are based on past experience with similar technologies, literature review,
and a structural analysis.

g Detected at FMC.
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TABLE 7-3

LTTD PERFORMANCE CRITERIA FOR STACK EMISSIONS

PESTICIDES
Avg. Conc. Estimated Annual Constituent
in Soil(1) Ground Level Conc. ' Goal
Parameter (ma/kg) (ug/m3)() (ug/m3)(3)

Aldrin 1.94 1.25E-06 0.0002
alpha-BHC 1.50 9.63E-07 0.64(5)
beta-BHC 3.00 1.93E-06 0.64(5)
gamma-BHC 1.87 1.20E-06 0.64(5)
Chlordane 4.48 2.88E-06 0.0027
p,p'-DDD 23.22 1.49E-05 (4)
p,p'-DDE 10.98 7.05E-06 (4)
p,p'-DDT 5.98 3.84E-06 0.01
Dieldrin 7.80 5.01E-06 0.0002
Endrin 2.99 1.92E-06 0.12(5)
Heptachlor 1.49 9.57E-07 0.00077
Heptachlor epoxide 4.92 3.16E-06 0.0004
Hexachlorobenzene 16.06 1.03E-05 0.002
Methoxychlor 57.05 1.49E-05 13.32(9)
Toxaphene 673.25 4.32E-04 0.003

(1) Based on arithmetic average of concentrations detected in the northern and
southern stockpiles.

(2) Estimated from EPA Screen Model at 99.99% DRE.

(3) Goals are based on WAC Maximum Allowable Annual
Ground-Level concentrations.

(4)  By-product of DDT; unit risk factors needed to calculate regulatory
limits were not available.

(5) Converted from a 24-hour average to an annual average by multiplying with a
factor of 0.4.
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TABLE 7-3
LTTD PERFORMANCE CRITERIA FOR STACK EMISSIONS
TIER | & TIER Il LEVELS BASED ON NEW SAMPLING DATA - 30 TPH

ROLL-OFF BOXES

Avg. Conc. Feed
in Soil Rate(1) Tier I Limit Pass/  Emission Rate(2) Tier Il Pass/
Metal (mg/kg) (g/hr) (g/hr) Fail (g/hr) (g/hr) Fail
Antimony 100 2721.6 240 F 272.2 240 F
Arsenic 5.1 138.8 1.9 F 13.88 1.9 F
Barium 290 7892.6 40,000 P 197.32 40,000 P
Beryllium 0.1 3.0 34 P 0.0075 3.4 P
Cadmium 0.84 22.9 46 F 2.29 46 P
Chromium 16.5 449.1 0.68 F 1.12 0.68 F
Lead 45.5 1238.3 72 F 123.83 72 F
Mercury 0.956 26.0 240 P 13.0 240 P
Silver 1.9 51.7 2400 P 2.59 2400 P
Thallium <0.2 <54 240 P < 0.54 240 P
SOUTHERN STOCKPILE
Avg. Conc. Feed
in Soil Rate(1) Tier | Limit Pass/  Emission Rate(2) Tier Il Limit Pass/
Metal (mg/kg) (g/hr) (g/hr) Fail (g/hr) (g/hr) Fail

Antimony 40.2 1094.1 240 F 109.41 240 P
Arsenic 9.7 264.0 1.9 F 26.4 1.9 F
Barium 122 3320.4 40,000 P 83.01 40,000 P
Beryllium 0.10 2.7 3.4 P 0.0068 3.4 P
Cadmium3® ND 4.1 46 P 0.41 46 P
Chromium 17.3 470.8 0.68 F 1.18 0.68 F
Lead 447 1216.6 72 F 121.66 72 F
Mercury5 ND 14 240 P 0.7 240 P
Silver 3.1 84.4 2400 P 422 2400 P
Thallium <0.2 <54 240 P < 0.54 240 P
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TABLE 7-3
LTTD PERFORMANCE CRITERIA FOR STACK EMISSIONS
(continued)

NORTHERN STOCKPILE

Avg. Conc. Feed

_ in Soil Rate(1) TierILimit  Pass/ Emission Rate(2)  Tier Il Limit Pass/
Metal (mg/kg) (g/hr) _(g/r) Fail (ghr) (g/hr) Fail
Antimony <40.0 < 1088.6 240 F 108.86 240 P
Arsenic 8.8 239.5 1.9 ¢ 23.95 1.9 ¢
Barium 142 3864.7 40,000 P 96.62 40,000 o
Beryllium 0.18 4.9 3.4 - 0.012 3.4 P
Cadmium® ND 4.1 46 P 0.41 4.6 i
Chromium 10.4 283.0 0.68 F 0.707 0.68 e
Lead 40.9 1113.1 72 F 111.31 72 ¢
Mercury 0.226 6.2 240 P 3.1 240 P
Silver 1.6 435 2400 P 2.18 2400 P
Thallium <0.2 <54 240 P <0.54 240 P

(1)  Based on 30 TPH feed rate
(2)  Tier I and Tier Il limits pursuant to 40 CFR 266.106
(3)  Based on estimate of metals partitioning and APCE removal
efficiencies, Guidance on Metals and HCI Controls for Hazardous
Waste Incinerators, Volume IV of the Hazardous Waste Incinerator
Guidance Series, August, 1989, EPA/530-SW-90-004.
(4)  If Tier Il limit is exceeded, site specific modeling and risk analysis
(Tier II) must be performed.
(5)  Detection limits for Cadmium & Mercury are: Cd 0.30 mg/kg, Hg 0.10 mg/kg.

To determine the feed rate and the stack emission rate, one half the detection
limit was used.
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TABLE 7-3
LTTD PERFORMANCE CRITERIA FOR STACK EMISSIONS
TIER | & TIER Il LEVELS BASED ON NEW SAMPLING DATA - 20 TPH
ROLL-OFF BOXES

Avg. Conc. Feed
in Soil Rate(1) TierILimit  Pass/  Emission Rate(2) Tier Il Pass/
Metal (mgkg)  (g/hr) (g/hr) Fail (g/hr) (g/hr) Fail
Antimony 100 1814.4 240 F 181.47 240 4
Arsenic 5.1 925 1.9 F 9.25 1.9 F
Barium 290 5261.7 40,000 P 131.55 40,000 P
Beryllium 0.1 2.0 3.4 P 0.0050 34 P
Cadmium 0.84 15.3 4.6 F 1.53 4.6 P
Chromium 16.5 299.4 0.68 F 0.74 0.68 F
Lead 45.5 825.5 72 F 82.55 72 F
Mercury 0.956 17.3 240 P 8.67 240 P
Silver 1.9 345 2400 P 1.73 2400 P
Thallium <0.2 <36 240 - <0.36 240 P
SOUTHERN STOCKPILE
Avg. Conc. Feed ,
in Soil Rate(1) TierILimit  Pass/  Emission Rate(2) Tier Il Limit Pass/
Metal (mg/kg) (g/hr) (g/hr) Fail (g/hr) _(g/hr) Fail

Antimony 40.2 729.4 240 F 72.94 240 R
Arsenic 9.7 176.0 1.9 F 17.6 19 F
Barium 122 2213.6 40,000 P 55.34 40,000 P
Beryllium 0.10 1.8 34 P 0.0045 3.4 P
Cadmium® ND 2.7 4.6 P 0.27 46 P
Chromium 17.3 3139 0.68 F 0.79 0.68 F
Lead 44.7 8111 72 ke 81.11 72 F
MercuryS ND 0.9 240 P 0.45 240 P
Silver 3.1 56.3 2400 P 2.81 2400 P
Thallium < 0.2 <3.6 240 P < 0.36 240 P
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TABLE 7-3
LTTD PERFORMANCE CRITERIA FOR STACK EMISSIONS
(continued)

NORTHERN STOCKPILE
Avg. Conc. Feed gl :
a5 as In Soll Rate(1)  TierILimit Pass/ Emission Rate(2)  Tier Il Limit Pass/
~ Metal (mg/kg) (g/hr) _ (g/hr) Fail (g/hr) _ (g/hr) ‘ Fail
Antimony <40.0 <7257 240 F 72.57 240 P
Arsenic 8.8 159.7 1.9 F 15.97 1.9 F
Barium 142 2576.5 40,000 P 64.41 40,000 P
Beryllium 0.18 3.3 3.4 P 0.0080 3.4 P
Cadmium5 ND 2.7 4.6 P 0.27 4.6 P
Chromium 10.4 188.7 0.68 F 0.47 0.68 F
Lead 40.9 742.1 72 F 74.21 72 F
Mercury 0.226 4.1 240 P 2.07 240 P
Silver 1.6 29.0 2400 e 1.45 2400 P
Thallium <0.2 <36 240 P < 0.36 240 P

(1) Based on 20 TPH feed rate

(2)  Tier I and Tier Il limits pursuant to 40 CFR 266.106

(3)  Based on estimate of metals partitioning and APCE removal
efficiencies, Guidance on Metals and HCI Controls for Hazardous
Waste Incinerators, Volume IV of the Hazardous Waste Incinerator
Guidance Series, August, 1989, EPA/530-SW-90-004.

(4)  If Tier Il limit is exceeded, site specific modeling and risk analysis
(Tier 1ll) must be performed.

(5)  Detection limits for Cadmium & Mercury are: Cd 0.30 mg/kg, Hg 0.10 mg/kg.
To determine the feed rate and the stack emission rate, one half the detection
limit was used.

WOODS INDUSTRIES Page 60
Job #: 0365/02/17/95 '
G:\Comp\WESJobs\Active\Woods\Workplan\Woodswp.DOC (Submittal No. 1)



TABLE 7-3
LTTD PERFORMANCE CRITERIA FOR STACK EMISSIONS
(continued)

ADDITIONAL PARAMETERS
Parameter Estimated Emission(!) Allowable Emission
HCI 0.32 Ib/hr 4.0 Ib/hr
Free Chlorine(2 0 Ib/hr
Particulates < 0.03 gr/dscf 0.03 gr/dscf (7.811 Ib/hr)

(1)  Estimated emission at 30 tons per hour.
(2)  Emission based on assumption that all chlorine is converted to HCI.
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SECTION 8

PERFORMANCE TEST PLAN

The Performance Test Plan is presented in Appendix A. The Performance Test
will be conducted to determine operating conditions under which the LTTD system
meets all soil treatment and air emissions criteria. These conditions will be used to set
process operating parameter limits to ensure that all applicable soil treatment and stack
emission standards are met during Production Operations.

The Performance Test will be conducted prior to Production Operations. An
independent stack sampling subcontractor will be retained to collect all required stack
samples. The subcontractor's qualifications will be submitted for USEPA review and
made a part of the Thermal Desorption Work Plan after receipt of USEPA approval.

The Performance Test has been developed in conjunction with FOCUS
Environmental. Details of the plan are similar to those outlined below.

LTTD Startup/Shakedown;

LTTD System Performance;

Sampling, Analysis, and Monitoring Procedures;

Test Schedule;

Test Protocol;

Planned Operating Conditions for the Emissions Control Equipment;
Performance Test Objectives;

QA/QC Procedures;

Test Results; and

Post Test Operation.
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. SECTION 9

SAMPLING, ANALYSIS AND MONITORING PLAN
FOR PRODUCTION OPERATIONS

9.1 SAMPLING PLAN

During production operations, one (1) composite sample of the treated soil will be
taken daily. This composite sample will consist of four grab samples, each taken at
approximately six hour intervals during normal operations. This represents
approximately one composite sample per every 580 tons of treated soil. The samples
will be collected in compliance with EPA SW-846, "Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods", using the procedure described in Table 9-1. For
operations prior to the Performance Test, the sampling procedure outlined in Table 9-2
will be followed.

9.2 ANALYSIS PLAN

Each treated soil sample will be analyzed for the 18 indicator chemicals listed in
Table 7.1 during the performance test and until a decision has been made by BNRR
. and the EPA to reduce the number of parameters to demonstrate that the clean-up goal
criteria are being met.

9.3 MONITORING PLAN

The principal process and continuous emissions parameters that will be
monitored are discussed in detail in Section 6. Table 6-1, Key Process Parameters,
describes the process and emissions parameters that will be monitored during LTTD
operations. Table 6-2 lists the parameters that will be continuously recorded during
LTTD operations.
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Table 9-1. Soil Sampling Procedures
for Production Operations

Sample name: Treated soil
Locations: Discharge screw conveyor or treated soil stockpile

Equipment: Scoops and containers
Wide-mouth glass jars
Gloves, eye protection, hard hat

Frequency: 6 hour intervals

Procedures: Treated Soil:
Collect an equal quantity of soil from the discharge screw conveyor
or treated soil stockpile at each time interval with a scoop and
transfer the grab sample to a container. At the end of each operating
day, composite the sample in a container and transfer a portion
to one 4 oz. container.

Each time grab sample is taken, record sampling time and approx-
mate weight of final samples on sample collection sheets.

Attach sample numbers to jars and vials and label with date, sample
name and test-run number.

Sample coordinator accepts custody of samples and records sample
numbers and collection data in field log book.

Samples are placed on ice in shipping container which is stored in the
sample holding area separate from the container supply area.

References: Test Methods for Evaluating Solid Waste, SW846, Third Edition, 1986
revised 1990.
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Table 9-2. Soil Sampling Procedures
for Pre-Performance Test Operations

Sample name: Treated soil
Locations: Discharge screw conveyor or treated soil stockpile

Equipment: Scoops and containers
Wide-mouth glass jars
Gloves, eye protection, hard hat

Frequency: 1 hour intervals

Procedures: Treated Soil:
Collect an equal quantity of sail from the discharge screw conveyor
or treated soil stockpile at each time interval with a scoop and
transfer the grab sample to a container. At the end of each operating
day, composite the sample in a container and transfer a portion
to one 4 oz. container.

Each time grab sample is taken, record sampling time and approx-
mate weight of final samples on sample collection sheets.

Attach sample numbers to jars and vials and label with date, sample
name and test-run number.

Sample coordinator accepts custody of samples and records sample
numbers and collection data in field log book.

Samples are placed on ice in shipping container which is stored in the
sample holding area separate from the container supply area.

References: Test Methods for Evaluating Solid Waste, SW846, Third Edition, 1986
revised 1990.
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SECTION 10

SECURITY PLAN

Once Williams begins 24-hour per day operations, security will be provided by
Williams personnel. They will control entry to and exit from the facility and monitor the
premises continuously. Williams will utilize the existing security fence to control access
to the property.

Access to the site will be controlled by a locked gate/buzzer system. If the
system fails to work, EPA will require a guard-attended entrance. Itis the EPA’s intent
that site gates be locked at all times. However, an inside quick release system will be
used for rapid exit from the site during emergencies.

The area containing the rotary dryer, the untreated soil stockpile, and the treated
soil stockpile is defined as an exclusion zone as shown on Figure 12-1. All sides of the
exclusion zone will be enclosed by a three foot high visibility fence. Access to the
exclusion zone will be limited to the vehicle entrance and the decontamination (or
interface) trailer. Two access gates are provided to include the main vehicle gate and
an emergency gate. These gates will remain unlocked during normal operations.

All personnel, including both workers and visitors, will log in and out on daily
forms in the office area. The office area is located outside of the exclusion zone. The
log will note the time, name, company affiliation, and purpose of the visit (for visitors).
Visitors are required to provide identification when they sign in. All vehicles will be
parked in the designated parking area. No vehicles other than soil material handling
equipment, service, and emergency vehicles will be allowed to enter the exclusion zone.

If a security violation occurs, the Williams Project Manager will prepare a security
report that notes the time and date of the incident and a description of what happened.

There will be warning signs mounted on the outside of the perimeter fencing.
They will be clearly visible from all avenues of approach from a distance of 25 feet. The
signs will read:

DANGER - DO NOT ENTER - AUTHORIZED PERSONNEL ONLY
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SECTION 11

SITE PREPARATION

11.1 GENERAL

Site preparation will be performed prior to mobilization of the LTTD system to
provide access to the site and to construct an operations area for the unit. A parking
area will be designated for personal vehicles. Parking will be provided outside the
fenced area on Hansen’s property. The parking area will also act as a barrier,
preventing non-site related vehicles and persons from utilizing the area along the east
fence line near the treated soil storage piles and the treatment equipment.

11.2 UTILITY CONNECTIONS
11.2.1 Electrical Connection
Williams will secure a temporary electrical service connection from the power

company at an existing pole located inside the security fencing. An overhead service
line will be run from the pole to the unit. Electrical requirements are:

o Phase: 3 phase
+ Voltage: 480 volts
« Amperage: 1200 amps.

Electrical wiring to the motor control center will be hard wired in conduit
conforming to the National Electric Code (NEC). Electrical and control umbilicals are
routed to components through cable trays on the containment pad.

11.2.2 Installation of Piping

Potable water from the existing building one inch water supply line will be
provided for use in temporary facilities, quenching of processed soil and off-gases, and
decontamination. A temporary connection will also be made to the fire hydrant on site if
more water is required than is available through the existing building line. Williams will
arrange for metering and installation of a backflow preventer for the temporary
connection with the City of Yakima water system. The potable water for LTTD
operations will flow through buried polyvinyl chloride (PVC) pipe. The temporary piping
crossing the site will be buried in a one foot deep trench. If necessary, engineering
controls, such as heat tracing of the pipes, will be employed to ensure that the pipes
remain operable during all weather conditions. The subsurface installation of the pipe
will minimize obstruction of equipment operation in the area of the pipe. Potable water
will also be piped to the personnel decontamination trailer, the quench, and rotary dryer
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discharge screw conveyor, and to a location where it will be available for equipment and
containment pad wash down.

11.2.3 Fuel

Propane will be used as fuel for the system. Liquid propane will be obtained from
a local supplier, who will install a 30,000 gallon portable propane tank. Temporary
supports will be constructed for the tank. The temporary supports will conform to
National Fire Protection Association (NFPA) standards. Propane will be supplied to the
site by tank trucks.

11.2.4 Communications

Telephone lines will be provided to the office and control room. Two way
portable radios will also be used by on-site personnel.

11.2.5 Sanitary Facilities

Sanitary chemical toilets will be provided on site, along with personnel
decontamination facilities.

11.3 WORK PAD CONSTRUCTION

A concrete or asphalt work pad will be constructed on-site between the Akland
building and the southern excavation area. The pad will serve several purposes,
primarily Eroviding a firm foundation for the LTTD. The pad will be approximately
38,000 ft= in size with a 6" curbing around the outer limits and between the various
zones. The pad will help to contain spills and stormwater runoff. Additionally, it will
prevent contamination of the area underneath the unit. The containment pad also aids
in maintaining a cleaner work area during storm events, thus preventing deterioration of
working conditions.

WOODS INDUSTRIES Page 68
Job #: 0365/02/17/95
G:\Comp\WESIVJobs\Active\Woods\Workplan\Woodswp.DOC (Submittal No. 1)







CREATED
EVISIONS

- 0/8/84

EXCAVATION AREA OF LEAD &
ARSENIC IMPACTED SOILS

A

SECURITY FENCI

SHEET PILING WALL-

HAUL ROUTES EXCLUSION ZON

Stone Mountain, GA 30087
404/879=4107 (fax) 404/879-4831

CULVERT FOR *‘YAKO
DITCH™* DRAIN

WATER MAIN

WILLIAMSB| 2075 West Park Place

\Wilkams Environmental Services|f

PROPOSED TREATED SOiL
VERIFICATION HOLDING AREA

J

HAUL ROUTES

~

=
o
-
o

SUPPORT ZONE

TREATED SOIL
VERIFICATION

SQUTHERN TEMPORARY HOLDING AREA

SOIL STORAGE AREA

SUPPORT ZONE

\
— st
v ‘.‘
- O..'. .

PARTIALLY BACKFILLED

EXCAVATION AREA LEGEND

CHAIN UINK FENCE

D7) erenane weseren ol

B EXCAVATION AREA FOR

: 2 1PH IMPACTED SOIS
TORACE ARER
2 FIRE HYDRANT GRAPHIC SCALE

WESI*TPU4 FOR WOODS JOB
SITE LAYOUT

J J
¥—s—p—p—3y DOUNDRY OF
EXCLUSION ZONE 0 40 8OFT. S TE
—s —=— —= HAUL ROUTES I
\
oare | 11/15/94
FIGURE 12.1
DII[CVQ&V[:S\ ~E

WOOUS\DWGS
FRENANE I WOD-SIT4.dwg
WG NO,

J_ wob-sima |




SECTION 12

MOBILIZATION

12.1 OPERATIONS PAD

The operations pad, or containment pad, is to be constructed on level ground
between the Akland building and the southern excavation area. Much of the clearing
and grading at the site was performed along with previous excavation activities.
Therefore, the proposed area for construction of the pad should require very little
preparation prior to installation of the pad. Additionally, small concrete pads currently
exist at the site and may be incorporated into the operations pad for the LTTD.

As stated previously, the primary purpose of the pad is to provide a firm
foundation for the LTTD. Another major reason for the operations pad is containment of
spills and stormwater runoff. The outer limits of the pad, as well as the boundaries
between the various work zones, will be guarded by 6" curbing. The curbing will prevent
any spills or rainwater landing on the pad from leaving the area. Sumps located in each
zone will collect water runoff on the pad and pump it to the unit's wastewater treatment
system for cleaning. Minor sloping of the pad will cause all water to flow towards the
sumps for collection and treatment.

In addition to curbing, interior fencing will be used to separate the stockpiled
waste, material and thermal desorber from the remainder of the operations pad and the
other work zones.

12.2 FENCE INSTALLATION

The site will be divided into three zones; 1) exclusion zone, 2) contaminant
reduction zone and 3) support zone. Zones will be established and clearly delineated.
Figure 12-1, Site Layout, illustrates the orientation and approximate location of process
equipment, support facilities and work zones. Figure 12-2 shows the equipment layout.

The exclusion zone includes the area around the rotary dryer and the adjacent
area where active cleanup operations are performed as shown in Figure 12-1. The
exclusion zone is separated from the other zones by a three foot high visibility fence.
Entrance to the exclusion zone must be made through the decontamination trailer or
vehicle entrance gate.

The contaminant reduction zone includes the personnel decontamination area,
and areas of the work pad used for decontamination.

WOODS INDUSTRIES Page 69
Job #: 0365/02/17/95
G \Comp\WESI\Jobs\Active\Woods\Workplan\Woodswp.DOC (Submittal No. 1)




The support zone includes all other portions of the site not listed above which are
used for storage and support functions, and the remaining area where the control trailer
and air pollution control equipment are located.

12.3 LTTD UNIT MOBILIZATION

Upon receipt of notice to proceed, Williams will begin assembling equipment,
materials, and supplies that will be required for shipment to the site. A progressive
shipment scheme for items will be used, with equipment for the activities planned
shipped as needed. The intent of this scheme is to minimize the accumulation of
unnecessary material at the site, thus eliminating congestion that may adversely slow
the equipment and facility installation process.

Supervision of the thermal desorption equipment piping and instrumentation will
be provided by Williams personnel. Qualified local labor may be used to perform rigging
and erection of the equipment.

12.3.1 Erection of Equipment

The first step in equipment erection is to position the trailer-mounted equipment
on the work pad. Next, the rigid ductwork connecting the rotary dryer to the offgas
treatment trailer is placed in position and connected. The ductwork from the baghouse
to the thermal oxidizer is connected next. The stack will be assembled and then erected
by crane. The soil discharge screw conveyor and the dust transfer conveyor are then
installed. The feed processing unit will be positioned last.

12.3.2 Rotary Dryer Trailer

The rotary dryer and dryer feed conveyor are mounted on a single trailer. The
trailer is positioned three feet from the curb as shown on the site drawing. The unit is
leveled and chocked in place. All other trailers are placed relative to the location of the
rotary dryer trailer. The soil discharge conveyor is delivered on a separate flatbed trailer
and mounted on the dryer trailer at the site.

12.3.3 Baghouse Trailer
The baghouse trailer contains the baghouse and ID fan. This trailer is positioned

parallel to the rotary dryer trailer. This trailer is separated from the rotary dryer trailer by
a distance of approximately 8 feet to allow for connections and service.

WOODS INDUSTRIES Page 70
Job #: 0365/02/17/95
G:\Comp\WESIJobs\Active\Woods\W orkplan\W oodswp.DOC (Submittal No. 1)



The ductwork between the rotary dryer and baghouse/quench trailer, dust
transfer conveyor, and electrical wiring will be connected. High temperature sealant will
be used on all metal to metal ductwork joints. Electric wiring between trailers will be
protected with portable cable trays.

12.3.4 Thermal Oxidizer Trailer

The thermal oxidizer will be delivered, placed on the work pad, and connected to
the baghouse trailer by ductwork. The thermal oxidizer will be placed parallel to the
baghouse trailer.

Two liquid-phase activated carbon adsorption columns will be skid mounted and
delivered by truck. The columns will be placed adjacent to the baghouse trailer. The
liquid-phase activated carbon adsorption columns will be connected to the scrubber
blowdown system by chlorinated polyvinyl chloride (CPVC) piping. The piping will be
protected from mechanical damage by piping trays similar to the electrical connections.

12.3.5 Acid Gas Scrubber/Quencher

The acid gas scrubber/quencher is trailer mounted and will be positioned parallel
to the thermal oxidizer where the appropriate ductwork and electrical connection will be
made. .

12.3.6 Feed Unit

The feed unit is a separate mobile unit. This unit will be positioned to align its
discharge with the feed conveyor on the rotary dryer unit.

12.3.7 Stack

The stack will be delivered to the site in sections. After the scrubber/quencher
trailer is installed, the stack will be assembled and erected. Required foundations or
guy wire anchors will be installed prior to erecting the stack.

12.4 STARTUP PROCEDURES
The following startup procedures will be followed to establish steady-state

operation of the LTTD before soil is introduced to the system. The major tasks involved
in a normal startup are as follows:

1. Prepare for safe startup.
2. Verify that utilities are connected and operational.
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3. Verify that instrumentation and control systems are operational:

Check motor rotation
Check interlock system
Check manual override
Check CEM system

4. Start the ID fan and combustion air fans.

5. Start water to quench chamber.

6. Start discharge screw conveyor and rotary dryer rotation.
7. Start rotary dryer burner and set the burner on low fire.

Start thermal oxidizer burner and set burner on low fire.

8. Start bringing rotary dryer exit gas operating temperature up to
normal following heatup schedule. Raise temperature in automatic
control mode.

9. Verify normal operation of air poliution control system.

10.  When rotary dryer temperatures are in normal range, verify that all.
interlocks are clear for soil feed.

11.  Start solids feed. Verify that soil discharge temperature stabilizes in
normal range.

12.5 PAD AND EQUIPMENT DECONTAMINATION

After processing of the contaminated material is complete, (including processing
of contaminated soils located under the stockpiles) preparation for demobilization will
begin. All remaining soil residues will be removed from the LTTD unit. Decontamination
will be limited to the work pad and equipment which comes into contact with the
contaminated soil. Soil and sediments from the work pad will be processed prior to
decontamination.

The feed system and stacking conveyor will be pressure cleaned. The discharge
screw conveyor's cover will be removed for easy pressure cleaning.

All organic residues will be removed from the interior of the rotary dryer by
heating the unit at 800°F for 1 hour. The exterior of the rotary dryer and the baghouse
will be washed and pressure cleaned. The baghouse, because of its pulse jets of
compressed air, will be free of residues and require no further decontamination. During
operation, the puising frequency will be determined based on soil characteristics and the
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amount of carryover experienced. The baghouse will be inspected two (2) weeks after
operations commence and monthly thereafter to ensure the bags are free of residue.
The exterior surface of the quench chamber will be cleaned. Additionally, the interior of
the scrubber will be cleaned of any residues. These residues will be tested for
contamination and, if necessary, treated accordingly by Williams. The remaining pieces
of equipment will require no further decontamination procedures other than washing and
pressure cleaning of the exterior surfaces.

The containment pad will be given a final cleaning by high pressure wash. All
decontamination water will be treated on-site by activated carbon adsorption, and
applied to the treated soil to quench and remoisturize the soil or discharged to the
sanitary sewer in accordance with the terms of a temporary City of Yakima wastewater
discharge permit to be obtained by Williams.

The liquid phase carbon adsormption units will be removed from the site after
decontamination of the exterior by washing and pressure cleaning. After removal from
the site, the contents of the activated carbon system will be regenerated by Westates in
accordance with all applicable regulations, or disposed of in accordance with all
applicable regulations. Hazardous waste manifests will be completed for the spent
activated carbon.

12.6 DEMOBILIZATION

Upon completion of decontamination activities and confirmation that cleanup
criteria have been achieved, the thermal desorption system and support equipment
installed by Williams will be dismantled and removed from the site. Equipment will be
disassembled in reverse order of erection and promptly removed from the site. All
construction debris generated by Williams will be removed by Williams.

Oversized material and debris, such as cobbles, plastic covers, and personal
protective equipment (PPE), will be as per Section 3.5.1.
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SECTION 13

DUST CONTROL

Dust shall be minimized at all times, including non-working hours, weekends and
holidays. Water spray will be applied from a water truck or other means as needed to
control dust during soil handling and stockpiling operations. Additionally, material
stockpiles will remain covered with polyethylene plastic sheeting when not directly
involved in processing.

Soils disturbed during operations will be sprayed with water as necessary to
control dust. A sprinkler system will be used to mitigate wind erosion of existing soils on
site. Again, plastic sheeting will be used to cover any soil piles not directly involved in
processing. The goals of the Dust Control Program are no visible dust, as well as
prevention of air levels that raise risk concerns for the chemicals of concern at the site.
Further details regarding dust control and its measurement are discussed in the
Ambient Air Monitoring Plan submitted by Burlington Environmental.
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SECTION 14

HEALTH AND SAFETY

14.1 GENERAL

This section of the Thermal Desorption Work Plan details Health and Safety
requirements for Williams thermal desorption activities on the site.

Williams personnel must also abide by the practices and policies specified in this
section which address special HASP concerns during thermal desorption activities. The
Williams Health and Safety Plan can be found in Appendix E.

14.2 SAFETY ADMINISTRATION

Principal in Charge

Williams will have corporate authority for HASP matters for work performed in the
thermal desorption work area which includes the exclusion, contaminant reduction, and
support zones described in Section 12.2 of the Thermal Desorption Work Plan. The
HAS Officer is responsible for the day to day safety operation, with the Principal in
Charge ultimately responsible for safety issues. The Principal in Charge and HASP
Officer are identified in Section 2.0 of the Thermal Desorption Work Plan, Project
Overview and Organization.

Health and Safety Officer

The Health and Safety (HAS) Officer will be responsible for implementation of
and compliance with the HASP. Each Shift Supervisor and the Site Manager will be
responsible for ensuring that personnel under their management are informed of HASP
hazards and properly instructed in procedures for protecting human heaith and the
environment.

The HAS Officer has the authority to stop any operation that he perceives to be
immediately hazardous to personnel. After stopping the operation, the Site Manager will
be informed and an Unsafe Work Practice Report will be completed.

The HAS Officer is responsible for preparing all safety response actions and
coordinating training programs. In the event of an emergency, he is responsible for
managing response activities.
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The HAS Officer is responsible for conducting inspections of equipment and
operating procedures to ensure compliance with the HASP Plan. A formal report is
required from inspections which become part of the formal record and report to
management. All problems found during an inspection and action taken to resolve the
problem are placed into the record.

14.3 INSPECTIONS

During inspection, the inspector looks for malfunctions, deterioration, operator
errors, or equipment failure which may cause or lead to the release of hazardous
constituents to the environment or may represent a threat to human heaith. In addition
to visual inspections, the data provided by instrumentation (e.g., changes in temperature
or flow, pressure drop, position of limit switches, etc.) will aid the operators in detecting
leaks and unsafe conditions requiring further investigation. Table 14-1 summarizes the
potential problem areas for each of the categories of equipment to be inspected.

The records of inspections performed, observations noted and actions taken will
include the information specified in Table 14-1, as a minimum.

A system for scheduling inspections will be established to provide for conducting
periodic inspections at the required intervals. The system will enable management to
determine whether inspections are being conducted as scheduled and when action may
be required to insure compliance with the inspection frequency. Completed checklists
will be signed and dated by the inspector before they are filed for future reference.

Housekeeping inspections will also be conducted by Williams' site supervisory
personnel at regular intervals.

14.4 PERSONAL PROTECTIVE EQUIPMENT

PPE will be required while working in the exclusion zone. The minimum level of
protection will be modified Level D as described in the Health and-Safety Plan (HASP),
Appendix E. The decision to upgrade to Level C protection will be based on the
presence of visible dust and results of air monitoring as also described in the HASP.

14.5 PERIMETER AIR MONITORING

During periods of active site work, including soil pretreatment and thermal
desorption treatment of soil, air samples may be collected from four locations along the
fence line surrounding the BNRR property. For further details, regarding all perimeter
air monitoring activities, reference the HASP.
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SECTION 15

PROJECT QUALITY ASSURANCE/QUALITY CONTROL

15.1 ORGANIZATION

All personnel will be responsible for continuous adherence to the procedures set

forth by the Thermal Desorption Work Plan during performance of on-site work

activities. In no case may work be performed in a manner that conflicts with the intent
of, or the inherent safety and environmental cautions expressed in these procedures.
After due warning, contractor personnel violating health and safety procedures will be
dismissed from the site. The general site organizational structure is provided in Figure

2-1.

15.2 PROJECT QUALITY ASSURANCE/QUALITY CONTROL PLAN

QA/QC procedures are intended to meet the following construction objectives:

Assure that the proposed work is accomplished according to the
requirement of all applicable Work Plans.

Specify inspection and record keeping requirements for compliance
with applicable Work Plans.

Williams' QA/QC Manager will be responsible for:

Implementation of QA/QC Plan.
Scheduling and coordination of QA/QC inspection activities.

Directing and supporting QA/QC inspection personnel in performance
of observations and tasks.

Instructing QA/QC inspection personnel and record keepers on
requirements and procedures.

Verifying that test data are adequately recorded and maintained and
that raw data are properly recorded, validated and interpreted.

Verifying that the QA/QC Plan conforms with the requirements of the
applicable Work Plans.
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The QA/QC Manager will serve as the primary contact between BNRR,
Burlington Environmental and Williams for quality control issues. The QA/QC Manager
will answer directly to Williams' Principle in Charge regarding compliance with quality
control requirements.

The QA/QC Manager will employ supporting personnel as required for execution
of the Contractor's Quality Control Plan. These personnel will be Williams' personnel
familiar with construction techniques for LTTD operations and inspection and
observation procedures. Supporting personnel shall be thoroughly familiar with testing
equipment which may be required as part of their inspection activities. Equipment
supplied shall be accurately calibrated and properly employed. The supporting
personnel shall answer directly to and be responsible to the QA/QC Manager. Support
personnel shall provide all data and documentation required for completion of the Daily
QC reports.

Williams' employees or their subcontractor personnel will perform all laboratory
testing that may be required.

The QA/QC Manager will be responsible for holding weekly quality control
meetings. As part of this meeting, QA/QC work accomplished, progress, and
deficiencies (if any) will be discussed.

The Daily Production Report (Figure 15-1) and LTTD Roundsheet (Figure 15-2)
will be used to record daily activities. Readings for the LTTD Roundsheet will be
collected at 60 minute intervals from the Kaye data logger. These reports,
supplemented with applicable testing data and subcontracted testing reports, will be
compiled to make up the Daily QA/QC Report. These reports will be maintained at the
job site. Additionally, Figure 15-3 shows an example of the log maintained for
documenting AWFSOs.

At the completion of any work activity, the QA/QC Manager will perform a
completion inspection and develop a punchlist of items which do not conform to the
Scope of Work and provide the list to the Site Manager for corrective or follow-up
actions. Once these items have been corrected, a follow-up inspection will be made to
confirm that these items have been corrected. The completion punchiist will be
incorporated into the Daily QA/QC Report along with the records of re-inspections and
completion of activities.

The Sampling and Analysis Plan presented in Section 9.0 further discusses the
specific plans, procedures and quality control work to be executed as part of the
Production Operations phase of the project. Implementation and management of the
Sampling and Analysis Plan shall be the responsibility of the QA/QC Manager.
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FIGURE 15-1
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SECTION 16

REMEDIAL ACTION CONTINGENCY PLAN

16.1 GENERAL

The Remedial Action Contingency Plan presented in this section sets forth the
requirements for responding to emergencies that could occur during implementation of
the Woods Industries Site remedies.

This Plan presents a discussion of emergency recognition and prevention,
emergency response procedures, lines of authority, and evacuation procedures which
would be implemented in the event of an emergency. All on-site personnel invoived
with implementation of the remedial activities must be familiar with the Remedial Action
Contingency Plan described herein, and the specific Health and Safety Plan. A detailed
emergency response/contingency plan is outlined in Section 13 of the HASP.

16.2 GENERAL RESPONSE CONSIDERATIONS

The Operations Manager for the remedial contractor shall be responsible for
directing emergency response operations discussed in this Remedial Action
Contingency Plan.

Due to the nature of the site remedy for soil, the emergencies that may arise
include fires involving the LTTD, and water-related incidents such as spilis of
wastewater, flooding, etc. The following procedures would be implemented in the event
of an emergency.

Spill Containment Team

A Spill Containment Team shall be designated and will consist of on-site
personnel who respond to soil treatment spills. The Spill Containment Team will be
comprised of trained and qualified employees.
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Off-Site Personnel

Off-site personnel who may become involved in an emergency at the site include
representatives of local, state, or federal organizations offering response or support to
the emergency. Prior to initiating site remedial activities, Williams will make
arrangements with the appropriate agencies (fire department, police, spill contractor,
etc.) for support and shall advise these authorities of the types of emergencies that may
arise. Prior to implementation of the site remedy, a contact person at each agency will
be established and the following information will be provided to each:

» Site-specific hazards;
» Site emergency procedures; and
« Decontamination procedures.

Federal Response Qrganizations

Site emergencies involving significant chemical releases will be coordinated with
the appropriate federal response organizations. The National Response Center (NRC)
in Washington, D.C., has been established under the National Contingency Plan (NCP)
to activate federal response by a National Response Team(s) (for USEPA Region X).
The OSC is responsible for ensuring that necessary response actions are taken to
protect the public and environment from the effects of a chemical release. Many federal
agencies with specific technical expertise are available to the OSC.

To aid the Operations Manager, site personnel, and the OSC in taking action in
response to an emergency, a Remedial Action Contingency Plan decision list has been
developed and is presented below:

WOODS INDUSTRIES Page 80
Job #: 0365/02/17/95
G:\Comp\WESI\Jobs\Active\Woods\Workplan\W oodswp.DOC (Submittal No. 1)




REMEDIAL ACTION CONTINGENCY PLAN
WOODS INDUSTRIES SITE

Whenever there is an imminent or actual emergency situation at the Woods

Industries Site, the following steps will be taken:

1. The emergency will be immediately reported to the Operations Manager.

2. The Operations Manager will assess the emergency and identify:

« The name, location, and telephone number of the appropriate external

emergency agency(ies);
The nature of the emergency;

The amount of material involved or released; and

« The existence of hazardous conditions - fire, explosion, spill, etc.;

The extent to which evacuation should occur.

3. The Operations Manager will notify all personnel on-site and activate appropriate
response (e.g., spill containment/ire fighting team). The site roster will be verified.

4. All work may be stopped and evacuation initiated if appropriate.

5. The Operations Manager (or designated alternate) will notify the following parties:

Williams' Health and Safety Officer
Williams' Project Manager, Mark Fleri
BNRR Project Manager, Bruce Sheppard

Phone #'s

800/247-4030
800/247-4030
206/467-3382

Burlington Environmental Project Manager, David Eagleton 618/281-7173

6. The Operations Manager will call the external emergency agencies as may be

necessary.

City :
Fire Department
Police Department
County Health Department
Washington State Police
Washington State Spill Hotline
Lynda Priddy (On-Site Coordinator and
Project Coordinator Region X)
Cathy Massimino (EPA Tech. Adv.)
National Response Center
Chemtrec
Poison Control Center of Washington

911, 509/248-2100
911, 509/248-1010
509/575-4040
509/575-2320
509/575-2491

206/553-1987
206/553-4153
800/424-8802
800/424-9300
800/732-6985
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16.3 EMERGENCY RECOGNITION AND PREVENTION

During implementation of the site remedies, individual on-site personnel should
be constantly alert for indication of potentially hazardous or unsafe situations or
conditions. In addition, personnel must be aware of signs or symptoms in themselves or
others that may indicate hazardous conditions or exposure. Timely recognition of
potentially hazardous conditions can avert an emergency. Daily safety meetings will be
held prior to initiation of work to discuss the potential hazards associated with the
week's work tasks. Emergency procedures and rest/work cycles will be reviewed at the
weekly safety meetings. In addition, problems observed during the previous week's
work should be discussed and corrected, if possible.

16.4 EMERGENCY RESPONSE PROCEDURES

The response to an emergency starts with the notification of trouble and
continued after the emergency through the preparation of equipment and personnel for
the next potential emergency. The stages of emergency response consist of
notification, emergency evaluation, response action, follow-up, and documentation. The
stages of emergency response are presented and discussed below in logical order.
Notification

Upon diécovering the emergency, the Operations Manager will be responsible for
notifying other on-site personnel of the emergency. A predetermined internal audio
communications device (siren, whistle) will be activated to notify personnel to stop work
activities, to lower background noise (if possible), and to initiate emergency procedures.

The on-site emergency response personnel (e.g. Spill Containment Team) will be
notified and informed by the Operations Manager of the following information.

- Equipment and personnel resources required for hazard mitigation;
- Where and when did it happen and to whom;
- What is the extent of the damage; and

- What form of aid or response is required.
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Response

At this stage of emergency response, the Operations Manager will decide the
type of action required based on the available information. The response action(s) is
then implemented. The Operations Manager will also designate on-site personnel
responsibilities in order to accomplish the response actions. Response actions may
include the following:

1) Enforcement of the Buddy System

No one will enter the exclusion zone or hazardous area without a partner.
Line-of-sight contact between rescue/response personnel and support will be
maintained.

2) Allocate Resources

Along with the designation of on-site personnel to aid in the rescue/response
operations, the Operations Manager will also allocate on-site equipment to be used in
the rescue/response operation.

3) Request Aid

The Operations Manager will contact off-site personnel and/or agencies as
required to aid in the rescue/response operation.

4) Control

The Spill Containment Team will bring the hazardous situation under complete or
temporary control. The intent of control is to prevent the spread and impact of the
emergency. Inthe event of a fire, the Operations Manager will immediately call the City
of Yakima Fire Department and decide if attempts should be made by on-site personnel
to control the fire depending upon the degree of the fire. In the event of a spill or
chemical release, the Spill Containment Team will contain the spill and prevent further
migration by absorbent pads.

5) Stabilize

The Operations Manager or designated alternate(s) will administer medical
procedures as required to injured personnel (see Health and Safety Plan) and the cause
of the emergency will be attended to, if possible (i.e., turn off leaking valve, shut-down
treatment system).
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Evacuate

On-site personnel will be moved a safe distance upwind of the hazardous area.
The emergency incident will be monitored for significant changes. The designated
public safety personnel (city and state police, fire department) will be contacted when
there is a potential or actual need to evacuate the off-site population. Evacuation of off-
site personnel is the responsibility of government authorities.

7) Follow-Up Review

Prior to resuming normal site activities, on-site personnel must review the cause
of the emergency and aid in the revision of this Remedial Action Contingency Plan
and/or the Contractor's Remedial Action Contingency Plan according to new site
conditions and events that took place during emergency response. Emergencies or
accidents that result in any fatalities or five or more hospitalizations must be reported to
OSHA.

8) Equipment

In response to an emergency, equipment will be necessary to rescue victims,

protect response personnel, and to mitigate hazardous conditions (e.g., contain spills).
. Table 16.1, provided at the end of this section, presents a list of basic on-site equipment

and supplies for emergency response. This list will be updated during the Remedial
Design to include special equipment that should be obtained depending upon specific
conditions or emergencies that may arise during implementation of the site remedies.
After an emergency, site equipment and supplies must be restocked, repaired, or
replaced as necessary.

9) Documentation

The Operations Manager will be responsible for documenting the events of the
emergency. Documentation of the emergency may be used to prevent reoccurrence of
the emergency and as evidence for potential legal actions. Documentation may be
accomplished by the use of bound field notebook and written transcripts of tape
recordings made during the emergency.

Documentation of an emergency should include the following:

» Chronological history of the emergency;
« Facts pertaining to the incident when they become available;
« Names and titles of personnel involved;
« Actions taken, orders and instructions given and received, and decisions made
by the Operations Manager and other on-site and off-site personnel; and
. « Potential exposures of on-site personnel.
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16.5 EVACUATION ROUTES

In the event of severe emergency (e.g., fire or explosion), normal site exit routes
may become blocked. Consideration will be given to the following factors when
developing alternate evacuation routes:

- Upwind locations;

- Accessibility of potential routes;

- The development of two or more routes;

- Equipment necessary to mark-out routes; and

- The mobility of site personnel wearing protective equipment.

16.6 REMEDIAL ACTION CONTINGENCY PLAN FOR THERMAL TREATMENT

The Contingency Plan will be activated whenever there is an imminent or actual
threat to human health or the environment from fire, explosion, or release of hazardous
waste or constituents. The decision to implement the contingency plan rests with the
emergency coordinator, but all other members of the site remediation team will also be
familiarized with what constitutes "imminent or actual danger" in case they ever have to
decide whether or not to contact the emergency coordinator. The following list is
representative of emergency situations which could arise. It is not intended to be
comprehensive or indicative of every emergency which could arise.
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POSSIBLE EMERGENCY SITUATIONS

1. Fire or Explosion

a. Fire damages thermal treatment unit;

b. Fire spreads to waste stockpile;

c. Fire spreads to control room;

d. Use of water could result in contaminated run-off; and

e. An explosion occurs, damaging equipment and causing a
a material release.

2. Spill or Material Release

a. Spill can be contained on-site, but potential exists for soil
contamination;
b. Material release was dispersive; potential soil contamination beyond
. "hot zone" or off-site, risk of inhalation or ingestion of contaminated
soil; and
c. Material release reached surface water; risk of soil and water
traveling off-site.
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EMERGENCY RESPONSE PROCEDURES

1) Notification

The person discovering the emergency situation will notify the emergency
coordinator (either the Operations Manager or the Chief Operator). The emergency
coordinator for the fire and police departments, local ambulance squads, hospital, and
federal, state, and local agencies which would require notification will be posted in the
field office and in the control room. Site personnel will be notified by voice instructions
or two way radio. The emergency coordinator will designate an employee to wait by the
facility entrance to direct outside emergency response teams to the proper area.

2) Assessment of Hazards

The emergency coordinator will be initially responsible for determining the direct
and indirect hazards to human health and the environment. He will consider the nature
of the release (to air, water, or soil), the quantity of material released, the approximate
affected area, the potential for off-site exposure, and the potential for additional releases
in the immediate future. This information will be transmitted to site personnel involved in
the emergency response effort, management, and local emergency response agencies.

If the emergency coordinator determines that evacuation of local areas may be
advisable, the appropriate local authorities will be notified, giving the name and
telephone number of the reporter, name and address of the facility, time and type of
incident, name and quantity of materials involved (to the extent known), the extent of
any injuries, and the possible hazards to human health or the environment outside the

facility.
3) Control Procedures

Potential emergencies include: fire or explosion, spills or material releases, or
floods. Natural disasters such as hurricanes or tornadoes could fall into one of these
categories depending upon the severity of the incident. During an emergency, the
emergency coordinator must take all reasonable measures necessary to ensure that
fires, explosions, and releases do not occur, recur, or spread to other hazardous waste
storage areas to the facility. The emergency coordinator will have the authority to stop
processes and operations, collect and contain released waste, and remove or isolate
waste.

4) Fire or Explosion

Fire fighting efforts will be concentrated on containing a fire in the "exclusion
zone" or preventing a fire at another part of the facility from reaching the equipment and
material located in the "exclusion zone".
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The following procedures will be followed in responding to a fire or explosion in
the "exclusion zone" at the site remediation project:

« waste transfer operations will immediately cease.

« if the fire involves the thermal treatment equipment, emergency shutdown
procedures will be initiated immediately.

« all Williams personnel not actively involved in fighting the fire will report to the
office to be accounted for. Visitors will also report to the office.

« injured persons will be removed and emergency medical treatment will be
secured.

» if the Operations Manager determines that outside assistance is needed, the
coordinator or his designee will call the fire department.

Site evacuation may be necessary in the event of a major fire or explosion. All
personnel will receive training in evacuation procedures and exit routes from their usual
work areas.

5) Spills or Material Release

Given the nature and physical characteristics of the material being treated, there
is virtually no potential for a catastrophic material release (as in an explosion which
would disperse material over a wide area). Instead, any releases would be more likely
to occur during material handling and would not ordinarily require activation of the
Contingency Plan because they would involve limited quantities of material that would
not pose a threat to human health or the environment. For completeness, the
recommended procedures for responding to material releases are included in this
section.

The most likely scenario for a release of the contaminated soil would occur
during transport from the excavation to the staging area. Spilled material will be
collected using the front-end loader and shovels (as needed) and will be returned to the
contaminated soil stock pile for future processing.

Another possibility for a material release prior to treatment would occur in
transferring soil from the staging area to the feed hopper. Again, the spilled soil would
be collected with a front-end loader or shovels, as appropriate, and would be put into
the feed hopper for thermal treatment.

The soil leaving the treatment unit is expected to be non-hazardous and will be
stored in the verification holding area until chemical analyses confirm this assumption.
If a batch of treated soil does not meet specifications, it will immediately be recycled
through the treatment system. In transferring the material from the storage area back to
the feed hopper, the potential exists for a material release. As with the untreated
material, spills would be collected and placed in the feed hopper.
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6) Flood

It is unlikely that the thermal treatment equipment, contaminated soil stockpile, or

the clean soil storage pile would be subject to flooding. If the working areas were
threatened by floodwaters during the site remediation, operations would be suspended,
the contaminated stockpile would be compacted (if necessary), and portable equipment
and vehicles would be moved to higher ground. The clean soil storage pile is not of
concern as it contains only uncontaminated material.

7) Emergency Equipment

Table 16.1 lists the emergency equipment that will be maintained at the site.
Emergency equipment will be inspected on a weekly basis. First aid supplies will be
available at the office and will include the following items:

- bandage materials (adhesive strips, gauze pads and rolls,
adhesive tape, butterfly bandages);

- antibacterial ointments;
- small splints; and
- aspirin.

Half face respirators with organic vapor canisters will be maintained in the control
room. One will be provided for each employee; additional respirators will be maintained
for visitors and emergency response personnel. Full face respirators will also be kept in
the control room. Gloves and Tyvek™ suits will be provided for emergency use by
visitors or emergency response agencies. Cotton flame-resistant clothing will be
provided for work near hot surfaces.
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TABLE 16.1
ON-SITE EMERGENCY EQUIPMENT
Item Quantity Physical Description Location Capabilities
Fire Extinguishing 8 Portable general Control room, office, | First response to small fires
System purpose fire decontamination
extinguisher trailer
1 35 gpm water system Contaminant Supplemental water for fire
reduction zone fighting

Spill Control Equipment 2 Hand shovel Control room Dedicated solely to
handling contaminated soil
and treated residues

1 Front-end loader Contaminant Transferring large
reduction zone quantities of spilled soil or

ash

Internal Communications

Equipment

Two Way Radio 3 sets Hand-held, battery Control room Local, communication

operated beyond voice range up to

500 ft.

External

Communications

Equipment

Telephone 2 Standard rotary dial or | Control room, office | Summon local emergency

push-button telephone

response agencies
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Physical Description

Location

Capabilities

Mobile phone

Summon local emergency
response agencies

Decontamination
Equipment

12
minimum

Plastic drop cloths

Decontamination
trailer

Protect surfaces from
contaminated materials

2

Wash tubs

Decontamination
trailer

To hold disposed items

First Aid Equipment

1

First aid kit

Control room

Contains bandages,
antibacterial ointments,
small splints, aspirin, syrup
of ipecac; for first response
to injury

Protective Clothing and
Equipment

1 per
employee
plus
spares

Half-face respirators
with canisters for
organic vapors

Control room

Personal protection from
low to moderate levels of
organic vapors

6

Full-face respirators
with canisters for
organic vapors

Control room

Personal protection from
moderate to high levels of
organic vapors

6 suits*

Tyvek suits

Control room

To cover clothing,
protection from dermal
exposure to chemicals
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Physical Description

Location

Capabilities

Cotton flame-proof
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surfaces

12 pair
minimum*

Outer gloves
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To cover hands, protection
from dermal exposure to
chemicals

*Employee suits and
gloves maintained
separately
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1.0 INTRODUCTION

As part of a Removal Action being performed by Burlington Northern Railroad, pursuant to a Removal
Actlon Order issued by the U.S. Environmental Protection Agency (USEPA) in March, 1993, on-site
treatment of approximately 19,000 tons of soil will be conducted at the Woods Industries site in Yakima,
Washington. The project will be conducted using the Willlams Environmental Services, Inc. (Williams) low
temperature thermal desorption (LTTD) system.

A Thermal Desorption Work Plan (revised, March 14, 1994) has been prepared by Williams that describes
the proposed plan for executing the entire project. This performance test plan has been prepared by
Focus Environmental, Inc. to describe the test objectives, process equipment design features, process
operating parameters, sampling procedures, analysis procedures, and monitoring procedures that will be
used during the performance test program. Attachment 1 is a Quality Assurance Project Plan (QAPP) that
describes quality assurance procedures that will be used during the performance test.

The soils are primarily contaminated with organochlorine (OCL) pesticides (hexachlorobenzene, p,p’-DDT,
and dleldrin). Initial removal action activities conducted on-site included the demolition of buildings In
January and February, 1993. From April to September, 1993, some contaminated soils were excavated
and placed in temporary storage areas. Soils with high concentrations of OCL pesticides were stored in
rolloff boxes.

The major mechanical components of the LTTD system consist of a soil pretreatment system (optional),
soll feed system, a thermal desorber (rotary dryer-type), treated soil handling system, baghouse, induced
draft (ID) fan, thermal oxidizer, quench, packed bed scrubber, stack, liquid-phase activated carbon units,
auxiliary fuel supply system, and a process control, monitoring, and interlock system.

Following mobilization and erection of the LTTD system, the unit will undergo a shakedown period to
confirm the proper operation of all mechanical, electrical, and instrument systems and to establish
appropriate operating parameters. The system will initially be started up using clean soils until the proper
operation of all system componenté are confirmed.

After proper mechanical, electrical, instrument, and process operations are confirmed, the system will
initiate processing of contaminated materials. The objective of this phase of the startup will be to establish
the optimum process conditions for treating the contaminated materials. A pretest consisting of one run

will be conducted during this period to prepare for the performance test. The process operating conditions
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and sampling and analysis procedures for conducting the pretest run will be the same as the procedures
that will be used during the performance test. The shakedown period will be limited to 360 hours uniess
additional hours are approved by USEPA Region X. The 360 hours includes only that time when
contaminated soil is being fed to the system. A breakdown of the hours includes approximately 168 hours
for certification of the CEM system, with the remaining 192 hours for shakedown and pretest of the unit.
The system will be limited to treating no more than one third of the contaminated soils during the
shakedown and performance test period.

Following the receipt of the pretest resuits, a performance test will be conducted which will consist of three
replicate sampling runs. The goals of the performance test will be to demonstrate the ability of the LTTD
system to reduce the concentrations of OCL pesticides in the soil and to meet applicable alr emission
control requirements. The performance test will be deemed successful if the requirements outlined below
are met:

e The concentrations of organochlorine (OCL) pesticides (aldrin, alpha-BHC, beta-BHC,
gamma-BHC, chlordane, p,p’-DDE, p,p’-DDD, p,p'-DOT, dieldrin, endrin, heptachlor,
heptachlor epoxide, hexachlorobenzene, methoxyclor, and toxaphene) and metals
(As, Hg, and Pb) in the treated soil meets those specified in Washington State Model
Toxic Control Act, Residential Method B. The cleanup goals are listed in Table 1-1.

e The concentration of 2,3,7,8-TCDD (TEQ) in the treated soil meets the agreed upon
limits listed in Table 1-1.

e The ambient concentrations of OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-
BHC, chlordane, p,p-DDE, p,p’-DDD, p,p’-DDT, dieldrin, endrin, heptachior,
heptachlor epoxide, hexachlorobenzene, methoxyclor, and toxaphene) resulting from
stack gas emissions must meet WAC maximum Acceptable Source Impact Levels
(ASIL). Ground-level concentrations are calculated based on a dispersion factor
resulting from stack height, stack gas velocity, and stack gas temperature. The
allowable stack gas concentrations listed in Table 1-2 are based on the EPA SCREEN
model and estimated stack gas data. More accurate allowable concentrations will be
calculated when stack gas data from the performance test are available. If necessary,
evaluation of stack gas emissions would be based upon site-specific modeling and/or
24-hour WAC Maximum Allowable Ground-Level Concentrations.

e The ambient concentrations of indicator metals (As, Hg, and Pb) resulting from stack
gas emissions must meet WAC Maximum Allowable Annual Ground-Level
Concentrations. In addition, ambient concentrations of any remaining metal of
concern (Be, Cd, Cr, Ni, Sb, Ba, Se, Ag, Tl) must meet appropriate risk specific dose
(RSD)(for carcinogens) or reference air concentrations (RAC)(for noncarcinogens) as
specified by 40 CFR 266, Appendix IV and V. The estimated allowable stack gas
concentrations are listed in Table 1-2.

e A 99.99 percent destruction and removal efficiency (DRE) of a principal organic
hazardous constituent (POHC) Is achieved per 40 CFR 264.343. A 99.99% DRE will be
demonstrated by measuring the concentration of hexachlorobenzene in the feed soil
and stack gas.
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e The concentration of particulates in the stack gas is less than 0.03 grains per dry
standard cubic feet (gr/dscf), corrected to 7 percent oxygen.

¢ The emission rates of hydrogen chloride (HCI) and chiorine (Clp) In the stack gas are
controlled to meet the amblent air impact guidelines described in the Boilers and
Industrial Furnaces (BIF) guidelines described in 40 CFR 266.107. In addition, if the
feed rate of total chiorine would result in an emission rate of greater than 4 Ibs/hr of
hydrogen chloride (HCl) in the stack gas, 99% removal of HC! will be demonstrated.

e The concentration of carbon monoxide (CO) in the stack exhaust gas is less than 100
ppmy, based on a 60 minutes rolling average.

e Risk evaluation results related to stack gas emissions including products of incomplete

combustion (PICs) performed according to the methodology provided in the Ambient Air
Quality Impact Report shows risk within or below the range of acceptable risk.

In addition to the above requirements, the stack gas will be sampled and analyzed for total polychlorinated
dibenzo-p-dioxins/polychlorinated dibenzofurans (PCDDs/PCDFs), volatile organic compounds and semi-
volatile organic compounds that are potential products of incomplete combustion (PICs). Total
PCDDs/PCDFs will be calculated by adding all congeners from the tetra- through the octa- PCDD/PCDF
groups. In addition, total equivalent (TEQ) 2,3,7,8 TCDD based on the relative potency of the isomers in
accordance with USEPA guidelines will be calculated for use in risk evaluation. Risk evaluation will be
made consistent with the methodology used In the Ambient Air Quality Impact Report (AAQIR) for the
Woods Industries Site prepared by Burlington Environmental, inc.

The performance test will consist of three replicate sampling runs. In the test, soil feed and operating
conditions are designed to achieve the following goals:

o  Establish maximum soil mass feed rate (target 30 tons/hr)

e Demonstrate minimum thermal desorber exit soil temperature (target 700 ° F)

e Demonstrate minimum thermal oxidizer exit gas temperature (target 1700° F)

o  Demonstrate minimum Alr Pollution Control (APC) system recycle water flow rate

e Demonstrate minimum APC system purge rate (target 12 gpm)

o Demonstrate minimum packed bed scrubber recycled water pH (target 4)

e  Establish control limits for the LTTD and Air Pollution Control (APC) system operating
parameters

o Establish maximum stack gas velocity by correlating the velocity to ID fan amperage

e Establish minimum oxygen concentration in the stack gas.

13
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Stack sampling protocols for the performance test are summarized as follows:

e Particulates and HCl by EPA Method 5 (BIF Method 0050)

e OCL Pesticides and Semi-Volatile organics by EPA Modified Method 5 (SW-846
Method 0010).

e Volatile organics by EPA Volatile Orgahlcs Sampling Train (VOST SW-846 Method
0030)

e Metals by EPA Muitiple Metals Train (EPA Draft Method 29)

e PCDDs/PCDFs by EPA Method 23 (EPA Method 23)

e Continuous emissions monitoring (CEM) for CO (EPA Method 10) and O2 (EPA
Method 3A).

Specific references used in preparing the performance test plan include:

e Washington Administrative Codes 173-30-740(1)(c).

e Williams Environmental Services, Inc., “Thermal Desorption Work Plan®, Woods Industries Slte
‘ Yakima, Washington.

e Burington Environmental, Inc, "Ambient Air Quality Impact Report”, Woods Industries Site,
Yakima, Washington.

e USEPA, "Methods Manual for Compliance with the BIF Regulations®, EPA/530-SW-91-010,
December, 1990.

o USEPA, "Standards for Miscellaneous Treatment Units", Subpart X, 40 CFR 264.

e USEPA, “New Source Performance Standards, Test Methods and Procedures®, Appendix A, 40
CFR 60.

o USEPA, "Test Methods for Evaluating Solid Waste®, Third Edition, 1986, revised 1990.

e American Society for Testing and Materials, "Annual Book of ASTM Standards”, latest annual
edition.

Attachment 1 presents the Performance Test Quallty Assurance Project Plan.
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Table 1-1.
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Soil Cleanup Goals

Soil Cleanup Goal®

Sampling Parameters (mg/kg)

Pesticides

Aldrin 0.0588

alpha-BHC 0.159

beta-BHC 0.556

gamma-BHC (lindane) 0.769

Chlordane 0.769

p'p'=DDD 417

p'p'-DDE 294

p'p'~-DDT 2.94

Dieldrin 0.0625

Endrin 24

Heptachlor 0.222

Heptachlor epoxide 0.11

Hexachlorobenzene 0.625

Methoxychlor 400

Toxaphene 0.909

Dioxins/Furans (2,3,7,8-TCDD TEQ) P 0.001

Metals
Arsenic 20 !
Lead 250 |
Mercury 1

a WAC 173-30~740 (1)(c)(iii), based on total metals concentrations

b BNRR/USEPA agreement




Table 1—2. Allowable Air Emission Limits

PTTI-2WK1
056312
02/1506
Aevisior: 0

2 (WAC) Chapter 173-460, Controls for New Sources of Toxic Air Pollutants
P Based on a dispersion factor [SCREEN Model] of 3,865
€ Converted from a 24—hour average to an annual average by multiplying

with a factor of 0.4

d By—-product of DDT; unit risk factors needed to calculate regulatory
limits were not available

€ The more restrictive metals from either the Washington ASIL or the
Reference Air Concentrations from 40 CFR 266, Appendix IV are listed

' Reference Air Concentrations from 40 CFR 266, Appendix IV

Acceptable Source Impact Allowable Stack
Level (ASIL)® Gas Emission®
Sampling [Annual Average] [Annual Average]
Parameters (ug/m3) (ug/m3)
Pesticides
Aldrin 0.0002 0.77
alpha—-BHC® 0.64 2473.60
beta—-BHC® 0.64 2473.60
gamma-BHC (lindane)® 0.64 2473.60
Chlordane 0.0027 10.44
p'p'-DDD 0.1 386.50
p'p'~DDE (d) -
p'p'=DDT 0.01 38.65
Dieldrin 0.0002 0.77
Endrin® 0.12 463.80
Heptachlor 0.00077 2.98
Heptachlor epoxide 0.000384 1.48
Hexachlorobenzene 0.002 7.73
Methoxychlor® 13.32 51481.80
Toxaphene 0.003 11.60
PCDDs/PCDFs
2,3,7,8-TCDD (TEQ) 0.00000003 0.000116
Metals® ,
Arsenic 0.00023 0.89 .
Beryllium 0.00042 1.62 {
Cadmium 0.00056 2.16 1
Chromium 0.000083 0.32 i
Silver® 0.12 463.80
Selenium® 0.28 1082.20
Nickel® 1.32 5101.80
Mercury' 0.3 1159.50
Lead' ' 0.09 347.85
Thallium' 0.5 1932.50
Barium' 50 193250.00
Antimony' 0.3 1159.50
Notes:
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2.0 LTTD STARTUP/SHAKEDOWN

2.1 LTTD STARTUP

The LTTD will undergo a comprehensive startup and shakedown period prior to the performance test.
During this period, the LTTD subsystem will be thoroughly tested to verify that all design criteria are met
and that each subsystem, and the unit as a whole, will perform In a consistent and predictable manner.
Also, during this period, the LTTD will be tested to determine various performance parameters in
preparation for conducting the performance test.

22 LTTD SHAKEDOWN

Following the startup phase, a two-phase shakedown of the LTTD operation will be conducted. In the first
phase, uncontaminated soils will be fed into the LTTD to evaluate system performance. When performance
Is deemed acceptable by Willlams and Burlington Environmental, Inc. (BEI), the second phase of the
shakedown will commence. Contaminated soils will be fed to bring the LTTD to a point of readiness for the
pretest. A maximum of 360 hours of operating time on contaminated soil will be allowed during the
Shakedown including the Pre-performance test run.

2.3 SHAKEDOWN CONDITIONS

The anticipated LTTD shakedown operating conditions are listed in Table 2-1. The range in shakedown
operating conditions is intentionally broad to account for the expected operating envelope during this
period. Minimum and maximum conditlons are not outside of the range expected to be established by the
performance test. Performance test operating conditions are targeted in a narrower range (See Table 3-25)
to demonstrate minimum and maximum conditions. Treated soil will be sampled and analyzed to meet the
cleanup goals as described in Table 1-1. One pre-performance test (pretest) run will be performed
following the shakedown period. The pretest run conditions will be identical to the test runs during the
performance test, and samples for the run will be collected and analyzed according to the methods
described In Section 3.3. When analytical data from the pretest indicate that the LTTD will perform as
planned, the performance test will be initiated. The anticipated time between the pretest and performance
test as shown in Figure 3-11 is approximately 1 1/2 weeks.
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Table 2—1. Planned Shakedown Operating Conditions &

Parameter Test Conditions
Thermal desorber soils feed rate (tons/hr) 20 - 30
Thermal desorber gas outlet temperature (°F) 250 - 450
Thermal desorber treated soil exit temperature (°F) 700 - 1,100
Thermal desorber pressure (inches w.c.) -0.01 - -0.05
Propane feed rate (scf/hr) As required
Thermal desorber combustion air flow rate (acfm) 9,000 - 13,000
Thermal oxidizer combustion air flow rate (acfm) 10,000 - 15,000
Thermal oxidizer gas outlet temperature (°F) 1,700 - 2,100
Quench outlet temperature (°F) 160 - 200
Packed bed scrubber recycle water pH 4-10
Baghouse differential pressure (inches w.c.) 1-10

ID fan current (amps) (c)

APC recycle water flow rate (gpm) (c)

APC purge rate (gpm) 4-16
CEMs carbon monoxide (ppm,) < 100

@ All values are estimated ranges.

b See Table 3-26 for proposed data reduction method (instantaneous, rolling averages)

€ Determined during clean soil shakedown, approved by Agency
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3.0 PERFORMANCE TEST PLAN

3.1 QVERVIEW
The performance test plan Includes the following components:

e Performance test objectives

e Detalled engineering description

¢ Sampling procedures

e Analytical procedures

e  Monitoring procedures

e Performance test schedule

e Detailed performance test protocol

e Operating conditions for the emissions control equipment
e Allowable operating limits objectives

¢ Quality assurance/quality control procedures
e Performance test reports.

3.2 LTTD PERFORMANCE

Based upon the results of engineering analyses and experience in operating the LTTD, Williams believes
that the conditions specified in this performance test plan will be adequate to ensure compliance with
specified soil cleanup levels and all applicable guidance and regulation of process emissions.

A performance test of the LTTD system will be conducted to demonstrate the ability of the LTTD to
effectively remove contaminants from the soil and meet stack gas emission limits. The LTTD system will be
operated for 1 to 4 hours prior to the performance test on contaminated materials in order to establish
equilibrium conditions within the system. Highly-contaminated soils, representing “worse-case" feed
properties that are stored in rolloff boxes will be blended with other contaminated soils and used during the
performance test. This combination of soils will therefore represent a worse-case, representative mixture of
soils to be treated in the post-performance-test period.
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3.3 DETAILED ENGINEERING DESCRIPTION

The LTTD will be used to thermally treat pesticides-contaminated soll. The LTTD process will treat soils at
temperatures In the range of 700°F to 1100°F in order to volatilize pesticides in the soll. A detailed
engineering description of the major equipment is presented in this section.

The primary thermal treatment component of the LTTD system is a natural gas or propane fired,
countercurrent rotary dryer (thermal desorber) with internal flights. Soil is fed into the thermal desorber
where the internal flights. lift and spill the soil through the hot gas stream. Treated soil from the thermal
desorber exits into a pugmill where it is water-cooled. The cooled soil drops onto a stacking conveyor and
is conveyed to a temporary stockpile. Periodic grab samples of the treated soil are collected from the
stacking conveyor. The grab samples are composited and analyzed.

The APC system consist of a baghouse, thermal oxidizer, quench, and packed bed scrubber. Entrained
particulates in the thermal desorber offgas are removed by the baghouse. Volatilized pesticides from the
thermal desorber offgas are destroyed in the thermal oxidizer. Following the oxidizer, a wet APC system is
used to remove HCl and Cl, present in the off-gases. A block flow diagram of the LTTD system is shown in
Figure 3-1. The block flow dlagram begins where soil feed and auxiliary fuel are Introduced into the thermal
desorber and then traces the off-gases through the APC system.

Fugitive emissions from the thermal desorber and baghouse are controlled by maintaining negative
pressure In this portion of the LTTD system. Following the ID Fan, in the positive pressure portion of the
system, the system is designed to be leak-tight. Visual observation by the operator Is made as part of the
system Inspection to assure that no fugitive emissions occur.

3.3.1 Manufacturer’'s Name and Model Number

The LTTD system was designed by Willlams and is designated with the model number TPU #4. The
thermal desorber, baghouse, quench, and packed bed scrubber components were manufactured
according to Willlams’ specifications and do not have model numbers. The ID fan is manufactured by
Northem Blower Exhaust Fan. The thermal desorber burner and thermal oxidizer burner systems were
manufactured by Hauck.
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3.3.2 Type of Thermal Dgsorber

The LTTD system consists of a soil pretreatment and feed system, countercurrent thermal desorber,
treated soil cooling system, a baghouse, ID fan, thermal oxidizer, an adlabatic saturating water quench
system, packed bed scrubber, and stack. Auxillary systems inciude the fuel system, cooling water
recirculation and treatment systems, and the process contral, monitoring, and Interlock system.

3.3.3 Linear Dimension and Cross-Sectional Areas of Thermal Desorber and Thermal Oxidizer

The internal dimensions of the thermal desorber are 8.5 feet in diameter by 40 feet long. Internal
dimensions of the thermal oxidizer are 11 feet in dlameter by 63 feet long, with a total volume of 5889 cubic
feet.

3.3.4 Description of Soil Feed Systems

Feed soil is passed through a bar grate to the feed hopper of the apron feeder by a front end loader. The
sized material is fed onto a belt conveyor by the apron feeder. The belt conveyor discharges the metered
soil to a constant velocity belt conveyor equipped with a weigh cell for feed rate monitoring. The weigh belt
conveyor discharges to the thermal desorber via the inlet breeching.

3.3.5 Description of the Auxillary Fuel Systems

Propane will be used as the auxiliary fuel for maintaining the temperature requirements of both the thermal
desorber and the thermal oxidizer. Liquid propane will be stored in a portable tank for use in the thermal
desorber and thermal oxidizer burners.

3.3.6 Capacity of the Prime Mover

The LTTD system prime mover is an industrial radial blade centrifugal fan which produces a negative
pressure in the thermal desorber and baghouse and a positive pressure in the thermal oxidizer, quench,
packed bed scrubber, and stack. The fan, a Northern Blower Exhaust Fan, is rated at 250 horsepower (hp)
and has a nominal flow rate of 35,000 acfm.
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3.3.7 Burner Design
Both the thermal desorber and thermal oxidizer burner systems are manufactured by Hauck and are

equipped with centrifugal blowers to supply ambient air to the bumer for combustion of propane to
maintain the temperature requirements of the thermal desorber and the thermal oxidizer.

Thermal Desorber Burner

The thermal desorber bumner is equipped with a 50 hp Hauck combustion air blower and has a thermal
output rating of 49 MM Btu/hr.

Thermal Oxidizer Burner

The thermal oxidizer burner is equipped with a 100 hp Hauck combustion air blower and has a thermal
output rating of 97 MM Btu/hr.

3.3.8 Construction Materlals

Materials of construction for major equipment are listed in Table 3-1.

3.3.9 Controls, Monitoring, and Interlock System

Controls System

The control room for the LTTD is dedicated to a mobile trailer. The control room contains controllers,
indicators, and recorders for the control, monitoring, and recording of the key process variables including
flow, temperature, pressure, and level for the entire LTTD and auxillary systems. Three sides of the control
room are glass paneled so that process parameters can be monitored and field operations can be viewed
simultaneously. Motors and pumps are started and stopped via start-stop pull buttons located on the
panel of the control room trailer.

Monitoring System
Critical operating parameters are monitored to ensure that the LTTD is operated in compliance with

allowable operating limits. Key operating parameters are intelocked with the soil feed system to
automatically shut off soil feed if parameters deviate from the established operating limits. This interlock
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system prevents restart of the system until operating parameters are restored within the acceptable range

and process alarms have been cleared.

In addition to the interlocks related to environmental controls, a combustion interlock system is provided to
assure safe operation of the bumers in the thermal desorber and thermal oxidizer. This system is
described in Section 6.3 of the Workplan prepared by Williams Environmental, Inc.

A Kaye Digistrip 4 Plus Valldator continuously logs soil feed rate; baghouse dust feed rate; treated soil
discharge temperature; thermal desorber, thermal oxidizer, quench, and packed bed scrubber exit gas
temperatures; baghouse differential pressure; APC recycle water flow rate and purge rate; packed bed
scrubber recycle water pH; thermal desorber soll discharge end hood pressure; ID fan current; and stack
gas carbon monoxide and oxygen concentrations. Descriptions and specifications for this recorder are
included in the Appendix | of the thermal desorption work plan.

The Continuous Emission Monitoring (CEM) system is discussed separately later in this section.

Interlock System

Interlocks are initiated based on an instantaneous process value or on a combination of instantaneous and
rolling averages generated by the control system. Where rolling averages are used, the control center
accumulates the most recent data for the accumulation period for the desired process parameter and
computes the arithmetic average of those values. As each additional one-minute data point for the process
parameter is collected, the least recent one-minute of data in the accumulation period is discarded, and a

new average is computed. Thus, a new rolling average data point is computed each minute.

Table 3-2 summarizes Automatic Waste Feed Shut off (AWFSO) conditions. A discussion of the AWFSO
conditions Is presented below:

Thermal Desorber Soll Feed Rate High: The Instantaneous soll feed rate is continuously monitored
each minute and the 60 minute rolling average is continuously calculated and recorded. The soil feed will
be shut off if the rolling average allowable feed rate is exceeded or if the instantaneous maximum feed rate
is exceeded.

Baghouse Dust Feed Rate High: The baghouse dust feed rate is continuously monitored each minute and
the 60 minute rolling average is continuously calculated and recorded. The sail feed will be shut off if the
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rolling average allowable baghouse dust feed rate is exceeded or if the Instantaneous maximum dust feed
rate is exceeded.

Thermal Desorber Pressure High: The pressure In the thermal desorber is continuously monitored and
maintained at a negative value to minimize fugitive emissions. Soil feed to the desorber will be
instantaneously shut off if the pressure exceeds the high set point.

Thermal Desorber Exit Soll Temperature Low: Removal of organics from the soil is controlled by the
temperature and residence time of the soil in the thermal desorber. The thermal desorber exit soil
temperature is monitored continuously each minute. The soil feed rate will be automatically shut off if the
20-minute rolling average soil temperature falls below its minimum allowable value or if the temperature
falls below its instantaneous minimum allowable value. Neither the 20-minute rolling average nor the
instantaneous limitations will be in effect in the first 20 minutes of operation after startup.

Thermal Desorber Exit Gas Temperature High: The thermal desorber exit gas temperature is
continuously monitored each minute and maintained in an operating range which ensures organics
removal efficiency as well as protection of the downstream baghouse and ID Fan. If the exit gas
temperature exceeds the high set point an instantaneous shut off of soil feed will occur automatically at
450° F.

Thermal Desorber Exit Gas Temperature Low: The thermal desorber exit gas temperature Is
continuously monitored each minute and maintained in an operating range which ensures organics
removal efficiency as well as protection of the downstream baghouse and ID Fan. If the exit gas
temperature fails below the low set point an instantaneous shut off of soil feed will occur automatically at
250°F.

Thermal Oxidizer Exit Gas Temperature Low: The thermal oxidizer exit gas temperature Is
continuously monitored each minute and maintained in an operating range which ensures high organics
destruction efficiency as well as protection of downstream equipment. If the exit gas temperature falls
below its instantaneous minimum allowed value, soil feed to the thermal desorber will be automatically shut
off.

Thermal Oxidizer Exit Gas Temperature High: The thermal oxidizer exit gas temperature Is

continuously monitored each minute and maintained in an operating range which ensures high organics

destruction efficiency as well as protection of downstream equipment. If the exit gas temperature exceeds
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the high set point, soil feed to the thermal desorber and all auxiliary fuel to the LTTD will be Instantaneously
shut off.

Quench Exit Gas Temperature High: The temperature of the gas exiting the quench Is continuously
monitored each minute and maintained below a safe limit to ensure proper quench operation and to
provide thermal protection for the quench and downstream equipment. If the quench exit gas temperature
exceeds the high set point, soll feed and all auxiliary fuel to the LTTD will be instantaneously shut off.

Stack Gas Carbon Monoxide High: The concentration of carbon monoxide (CO) in the stack gas Is
continuously monitored each minute, corrected to 7% Oxygen and the 60-minute rolling average of the
corrected value is continuously monitored and recorded. If the 60-minute rolling average exceeds the high
set point for CO concentration, soil feed will be automatically shut off.

Stack Gas Oxygen Low: The concentration of oxygen (02) in the stack gas is continuously monitored
each minute. If the O2 concentration falls below the minimum allowable limit, soil feed will be automatically
shut off.

ID Fan Current High: The ID fan current is continuously monitored to ensure that the fan is operating
properly and has the necessary headroom to respond to fluctuations In the system pressure profile. 1D fan
current will be correlated to combustion gas exit velocity during the shakedown period and the
performance test. The operating limit will initially be established during the shakedown on clean soil and
approved by the agency prior to start-up with contaminated soil. The final limit will be based upon the
performance test. The ID fan setpoint for post performance test operation will be set at the highest run-
average amperage demonstrated for the 3 performance test runs. If the ID fan current exceeds the
allowable maximum value, soil feed to the thermal desorber will be automatically shut off.

APC Recycle Water Flow Rate Low: The APC system recycle water flow rate is continuously monitored
each minute to ensure performance of the packed bed scrubber. The operating limit will initially be
established during the shakedown on clean soil and approved by the agency prior to start-up with
contaminated soil. The final limit will be based upon the performance test. If the APC recycle water flow
rate falls below the allowable minimum limit, soil feed will be automatically shut off.

APC Purge Rate Low: The APC system purge rate is continuously monitored each minute to ensure

continuous removal of dissolved solids. If the APC purge rate falls below the allowable minimum flow rate,
soil feed will be automatically shut off.
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Baghouse Differentlal Pressure Low: Differential pressure Is the key indicator of a properly operating
baghouse. Fabric rupture in the baghouse will be indicated by a low differentlal pressure across the
baghouse. Soil feed will be instantaneously shut off if the differential pressure falls below the set point.

Packed Bed Scrubber Recycled Water pH Low: pH of the recycled water from the scrubber system Is
continuously monitored each minute and adjusted to ensure adequate acid gas absorption. In addition,
the 20-minute rolling average will be calculated and recorded. If either the rolling average or instantaneous
pH of the recycled water falls below the allowable minimum value, soil feed to the thermal desorber will be
automatically shut off.

3.3.10 Stack Gas Monitoring

The continuous emission monitoring (CEM) system consists of sample probes, sample delivery and
conditioning apparatus, and a gas analyzer to provide real time stack gas monitoring. Continuous
monitoring of stack gas emissions will be conducted for CO and 02. CO concentration will be measured
by a non-dispersive infrared analyzer. O2 will be measured using paramagnetic technology. The CEM
system will report data to various control room instruments and the process variable recorder and will
activate elements of the LTTD interlock/AWFSO system.

3.3.11 Offgas Treatment Equipment

The LTTD gas conditioning and treatment equipment is shown in Figure 3-1 and includes the
following equipment:

e Baghouse

e IDfan

e Thermal oxidizer

e Quench

e Packed bed scrubber
e Stack.

Particulates that are entrained in the thermal desorber exit gas are captured in the baghouse. The
baghouse utilizes a puise jet cleaning system to dislodge captured particulate from the fabric bag surfaces.
Dislodged particulates fall by gravity to a hopper which utilizes a screw conveyor to transfer the solids to
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the hot zone of the thermal desorber. The baghouse solids will be heated to approximately 800°F by
mixing with soil discharged from the thermal desorber.

Baghouse exit gases flow through the ID fan to the thermal oxidizer which combusts the organics present
in the gas stream. The thermal oxidizer is designed to provide a high temperature oxidative environment
with sufficient gas turbulence and residence time (approximately 2 seconds at 1800°F) to achieve high

organic destructlon efficiencles.

The thermal oxidizer exit gas is cooled to approximately 175°F and humidifled to its saturation point by
direct contact with recycled and fresh water sprays In the quench. The purpose of the quench process is
to cool and condition the gas stream to make it amenable to acid gas absorption in the downstream
packed bed scrubber.

The packed bed scrubber removes acid gases from the gas stream exiting the quench. The packed bed
scrubber utilizes packing material and water sprays to provide a large liquid surface area for absorption of
acid gases into the liquid phase. The pH of the recycled liquid stream Is continuously monitored and
adjusted with an alkaline (sodium hydroxide) solution. Dissolved solids are continuously purged from the
system to minimize any carryover of particulate generating materials.

Scrubber exit gases are discharged to a stack measuring 60 inches in diameter and 70 feet tall. The stack
is equipped with one CEM port, two sets of sampling ports, two sampling platforms, and a ladder to
facilitate emission testing.

3.3.12 Locatlon of Temperature, Pressure, and Flow Indicating and Control Devices

The LTTD control room contains controllers, Indicators, and recorders for the control, monitoring, and
recording of the key process variables including flow, temperature, pressure, and level for the entire LTTD
and auxiliary systems. Three sides of the control room are glass paneled so that process parameters can
be monitored and field operations can be viewed simultaneously. Motors and pumps are started and
stopped via start-stop pull buttons located on the panel of the control room trailer. The control room Is
insulated and can be heated or cooled as necessary. A positive pressure is maintained Inside the control

room to minimize dust infiltration.
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Table 3-3 summarizes the key Instrumentation on the LTTD system including pressure, temperature, and
flow monitoring devices. Figure 3-2 shows the approximate location of the major process instruments and
monitoring devices. !nstrument tag references refer to Table 3-2.

il Feed Rat =17

The soil feed rate to the thermal desorber is measured by a weigh cell located on the soil feed belt
conveyor. Instantaneous one-minute values and the 60-minute rolling average feed rate are continuously
recorded.

Baghouse Dust Feed Rate (TBD)
The baghouse dust feed rate to the thermal desorber will be measured by a mass flow meter located in the

baghouse dust feed conveyor. Instantaneous one-minute values and the 60-minute rolling average feed
rate are continuously recorded.

Thermal Desorber Exit Gas Temperature (TIC-310)

The thermal desorber exit gas temperature is continuously monitored by a thermocouple element.
Instantaneous values of exit gas temperature are continuously recorded.

Thermal Desorber Pressure (Pi-330)

A pressure sensor located In the thermal desorber constantly monitors gas pressure. The thermal
desorber gas pressure is continuously recorded in the control room.

Thermal Desorber Exit Soil Temperature (TE-112)
The thermal desorber exit soil temperature is continuously monitored by a thermocouple element.

Instantaneous one-minute values and the 20-minute rolling average temperature are continuously
recorded.

Thermal Oxidizer Exit Gas Temperature (TIC-518)

The thermal oxidizer exit gas temperature is continuously monitored by a thermocouple element. The

instantaneous one-minute temperature is continuously recorded.
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Quench Qutlet Gas Temperature (T1-819)
The quench outlet gas temperature Is continuously monitored by a thermocouple element.

Baghouse Inlet Gas Temperatur =31

A thermocouple in the baghouse outlet ducting continuously monitors the baghouse outlet temperature.

Baghouse Differential Pressure (PDI-633)

The differential pressure across the baghouse Is continuously monitored by a pressure sensor. If a low
differential pressure event occurs, the AWFSO system is activated and the event Is recorded.

APC System Water Supply Pressure (PE-739)

Fresh water supply pressure is continuously monitored by a pressure sensor to ensure the flow of water for
gas cooling and scrubbing.

APC System Recycle Water Flow Rate (FT-700, FT-701, FT-706, FT-707)

The APC system recycle flow rate Is continuously monitored with a flow meter and recorded. If the
scrubber water flow rate falls below the minimum allowable limit, the AWFSO system is activated and the
event is recorded.

APC Purge Rate (FI-704)

The APC system purge rate is continuously monitored with a flow meter and recorded. If the system purge
rate falls below the minimum allowable limit, the AWFSO system is activated and the event Is recorded.

ID Fan Current (11-6622, 11-6623)

Amperage to the ID fan is continuously monitored with an ammeter and recorded. If the ID fan amperage
exceeds the maximum allowable limit, the AWFSO system Is activated and the event is recorded.
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Packed Bed Scrubber Recycle pH (AIC-753)

A pH meter continuously measures the pH of the packed bed scrubber water. Instantaneous and 20-
minute rolling average values are continously recorded. If the pH fall below the minimum allowable limit,
the AWFSO system Is activated and the event is recorded.

en Concentration (Al 51C

A stack gas sample is continuously withdrawn through a sample extraction and conditioning system and
transported to an oxygen analyzer utilizing paramagnetic technology. O2 concentrations are monitored
continuously each minute and recorded. If the instantaneous O2 concentration falls below the established
minimum allowable limit, the AWFSO system Is activated and the event is recorded.

Carbon Monoxide Concentration (AIC-851A)

A stack gas sample is continuously withdrawn through a sample extraction and conditioning system and
transported to a non-dispersive Infrared analyzer for analysis. CO concentrations are monitored
continuously each minute, corrected to 7% O2 and the 60-minute rolling average corrected CO
concentration is recorded. The CO analyzer and process variable recorder are located in the control room.
If the 60-minute rolling average exceeds the maximum allowable limit, the AWFSO system is activated and
the event is recorded.

3.4 SAMPLING, ANALYSIS, AND MONITORING PROCEDURES

3.4.1 Sampling Locations and Procedures

The locations where performance test samples are collected from the LTTD system are shown
schematically in Figure 3-3.

The sampling equipment and the procedures for collecting samples at each location are summarized in
Table 3-4. Sampling frequency and reference methods are also included. Additional detalls regarding
each sampling location are discussed below. The numbers following each heading refer to the sampling
locations shown in Figure 3-3 and in Table 3-4.
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E il (1

The feed soil sample will be collected from the conveyor belt entering the thermal desorber. Feed soll
sampling procedures are described in Table 3-5.

TIr il (2

Treated soil samples will be collected from the stacking conveyor after the point of addition of blowdown
water. Treated soil sampling precedures are described in Table 3-6.

Stack Gases (3)

Stack sampling will be conducted at the stack during each performance test run. The exhaust stack Is
designed for isokinetic sampling. Figures 3-4 and 3-5 show the planned stack configuration and sampling
point locations. The following sampling systems will be used during the performance test:

e An EPA Method 5 (BIF Method 0050, Figure 3-6) sampling train will be used to collect
particulates, HCl, and Cly. Details of the sampling method are presented in Table 3-7.

e An EPA Method 23 (EPA Method 23, Figure 3-7) sampling train will be used to collect
PCDDs/PCDFs. Details of the sampling method are presented in Table 3-8.

e An EPA Multiple metals (EPA Draft Method 29, Figure 3-8) sampling train will be used
to collect metals (As, Be, Cd, total Cr, Ni, Sb, Ba, Pb, Hg, Se, Ag. amd Tl). Details of
the sampling method are presented in Table 3-9.

e An EPA Modified Method 5 (SW-846 Method 0010, Figure 3-9) sampling train will be
used to collect OCL pesticides and semi-volatile organic compounds. Details of the
sampling method are presented in Table 3-10.

e An EPA Volatile Organic Sampling Train (VOST SW-846 Method 0030, Figure 3-10) will
be used to collect volatile organic compounds. Details of the sampling method are
presented in Table 3-11.

All stack sampling activities will be performed simultaneously during each test run.

Continuous Emissions Monitor (4)

Continuous monitoring of the stack gases will be conducted during the performance test for CO and O2.
Table 3-12 briefly discusses the stack gas continuous emissions monitoring procedures.
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rubber Water Blowdown

Scrubber water blowdown samples will be collected from a sample tap In the scrubber water biowdown
line. Scrubber water blowdown sampling procedures are described in Table 3-12A.

3.4.2 Analytical Procedures

The analyses planned for each performance test sample are listed in Table 3-13. The analytical procedures
and reference methods for these analyses are summarized in Table 3-14. Detailed procedures for
preparing and analyzing the collected samples are presented in Tables 3-15 through 3-24.

3.5 PERFORMANCE TEST SCHEDULE

3.5.1 Schedule

A general schedule for the test is shown in Figure 3-11. As the time approaches to conduct the actual
performance test, a more detailed schedule will be developed. Williams will notify EPA Region X at least 2
weeks prior to commencement of the performance test.

3.5.2 Duration of Each Performance Test

One performance test is planned, consisting of three replicate sampling runs. Each sampling run is
expected to last about 3 to 4 hours. Prior to the actual sampling time, the thermal desorber will be fed soil
for a period of 1 to 4 hours before each sampling run is initlated. This will establish steady operation at
process test conditions. For planning purposes, a twelve hour period has been assumed for operations at
performance test conditions during each test day. This schedule includes contingencies for unanticipated
delays during test execution. According to the present schedule, it is planned to conduct testing over a
three day period. However, unanticipated mechanical problems with the LTTD or sampling equipment
could extend this period.

3.5.3 Quantity of Soll to be Treated

The amount of soil treated during the shakedown pretest and performance test will be limited to a
maximum of one-third of the contaminated site soils. Up to 360 tons of pesticides-contaminated soils will
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be treated during each test run (total of 12 hours/run), for a maximum of 1080 tons for the entire
performance test. The LTTD will be operating approximately 12 hours per day during the performance test.

3.6 DETAILED PERFORMANCE TEST PROTOCOL

3.6.1 Soll Characterization

The soil to be treated Is contaminated with OCL pesticides, primarily with p,p'-DDT, hexachiorobenzene,
and dieldrin. The solils with the highest concentrations are stored in five roil-off boxes. These soils
representing approximately 10% of the total feed planned during the performance test will be blended
(1/10) with other contaminated soil to form about 1080 tons of material to be used during the performance
test. Further detail regarding soil characterization Is provided in the Work Plan prepared by Willlams

Environmental, Inc.

3.6.2 POHC Selection Ratlonale

Hexachlorobenzene has been selected as the POHC to demonstrate 99.99% DRE during the performance
test. Hexachlorobenzene and p,p’-DDT are the most prevalent contaminants on site. At the level of
hexachlorobenzene that is anticipated to be present in the performance test feed soil mixture, no spiking of
POHC will be required to demonstrate 99.99% DRE. An example calculation is provided in Appendix S of
the Work Plan.

Hexachlorobenzene has been selected as the POHC because it is the most difficult contaminant to treat. It
Is also the highest ranking (No. 31 - 33) POHC, according to the University of Dayton’s Thermal Stability
Index, among all the contaminants on site. p,p'-DOT is ranked 175 - 178 in the Thermal Stability Index. The
University of Dayton's Thermal Stability Ranking Is described in the "EPA Guidance on Setting Permit
Conditions and Reporting Trial Burn Results®, EPA/625/6-89/019, January 1989.

3.6.3 Performance Test Protocol and Operating Conditions

The performance test will be conducted to demonstrate the LTTD system’s treatment capabilities. All
testing will follow EPA Methods. The performance test protocol has been developed to optimize the testing
such that the test will demonstrate all critical parameters anticipated as the allowable operating limits.

The performance test will demonstrate the following capabilities of the LTTD system:

3-15




S-PT.D0C
059312

01/27/35
Revision: 2

o Demonstrating 99.99% DRE for hexachlorobenzene

¢ Maximum soil feed rate

e Compliance with soil cleanup criteria established for the site

o Compliance with particulates, HCl, and Cl, emission standards

e Compllance with WAC guidelines for the contaminants of concern

¢ Compliance with CO emissions concentration standards.

e Compliance with acceptable health based limits for emissions based on the risk
assessment/air quality document.

Table 3-25 summarizes the planned operating conditions (temperatures, flow rates, pressures, etc.) for the
performance test. The table presents anticipated ranges, maximum, or low conditions planned for the
testing. It is anticipated that some degree of fluctuation will occur during the performance test just as in
normal operatlion.

3.6.4 Thermal Desorption Temperature Ranges

The planned normal operating temperatures for the thermal desorber and thermal oxidizer are listed in
Table 3-256. Since some degree of fluctuation will occur during operations, it is anticipated that a
temperature range will be established as an allowable operating condition. Table 3-26 lists the anticipated
operating conditions for the LTTD, with the minimum and maximum operating temperatures for the thermal
desorber.

3.6.5 Soll Feed Rates

A contaminated soil feed rate of 20 to 30 tons/hr is planned for the LTTD. The feed rate is dependent on
the moisture concentration, handling characteristics, and pre-treatment requirements of the contaminated
soil. The maximum feed rate will be established during shakedown and confirmed during the performance
test.

3.6.6 Stack Gas Velocity Indicator

A maximum stack gas velocity will be established during the shakedown period and confirmed during the
performance test. The stack gas velocity will be measured with a pitot tube according to EPA Method 5.
The corresponding amperage on the ID Fan will be used as an indication of stack gas velocity.
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3.6.7 Qrganic Chlorin ntent

Assuming an average pesticide concentration of 3,150 ppm in the contaminated soil, and 60% chiorine
concentration in the pesticide, at 30 tons/hr of waste feed, the maximum anticipated chiorine feed rate will
be 116.6 Ibs/hr.. Stack gases will be sampled according to EPA Method 5 and analyzed using lon
chromatography. Compllance with ambient air impact guidelines described in the BIF regulations (40 CFR
266.107) will be demonstrated. The total organic chlorine content of the feed soil will be measured during
the performance test and the % removal of hydrogen chloride will be measured to show compliance with
the required 99%. The organic chlorine content of the soil during normal operations Is anticipated to be
about one-half the content demonstrated during performance testing.

3.7 DESCRIPTION AND PLANNED OPERATING CONDITIONS FOR_THE EMISSIONS CONTROL
EQUIPMENT

The components of the emission control equipment are described in Section 3.3.11. The operating
condition ranges for normal operation and the performance test are shown in Table 3-25.

During normal operation, the system temperatures, flow rates and pressure drops will typically fluctuate.
These fluctuations are also expected to occur during the performance test.

3.8 PERFORMANCE TEST OBJECTIVES

The objective of this section Is to propose those parameters for which Williams requests operating limits to
be established. During the performance test, each of these parameters will be monitored and recorded. If
the required stack emissions and soil treatment performance standards are achieved, Willlams requests
that operating parameter limits be established within the range of conditions that are demonstrated during
the performance test.

Table 3-26 summarizes the expected allowable operating condition limits. The following sections present a
discussion of each anticipated allowable operating parameter limit.
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3.8.1 Control Parameter Categories

Willlams anticipates that allowable operating limits will be established for a number of process control
parameters based on the process conditions demonstrated during the performance test. Control
parameters are grouped into three categorles:

e Group A parameters are continuously monitored and are Interlocked with the
automatic soil feed shut off system. Interruption of soil feed will be automatic if Group
A limits are exceeded. Because these parameters may fluctuate during normal
operation, rolling averages may be used in triggering the soil feed shut off interlocks.
The rolling averages are used to prevent unnecessary interruption of system
operations and minimize short-term fluctuations in system performance.

Most Group A parameter limits will be established from the performance test operating
data, and will be used to ensure that the LTTD system operating conditions are not
significantly less rigorous than those demonstrated during the performance test.
These parameters are called Group A-1 parameters. During the testing periods,
interlocks for Group A-1 parameters will be set at lower or higher values than those
listed in Table 3-25 to allow for a sufficient operating range during the performance
test.

For the other Group A parameters, allowable operating limits are established based on
operational safety and good operating practice considerations rather than on the
performance test operating conditions. These parameters are referred to as Group A-
2 parameters. An example of a Group A-2 parameter is the maximum quench exit gas
temperature.

e Group B parameters do not require continuous monitoring and are not interlocked
with the automatic soil feed shut off system. Operating records are required to ensure
that these parameters are not exceeded. No Group B parameter limits wil be
established for this project. All parameters will either be Group A or C.

e The Group C parameter limits are set independently of performance test conditions.
These limits are based on equipment manufacturers’ design and operating
specifications and are thus considered good operating practice. Group C parameters
do not require continuous monitoring and are not interlocked with the automatic soil
feed shut off system.

In the discussion of each allowable operating limit parameter below, an indication is given of the

appropriate control parameter category. The discussion also defines how the limit for each parameter will
be established.

3-18



VO/LI/PD LD:40  FAA 4U4 B8IY 4831 _. @do12
MAR-13-1995 12:24 FROM . FOOS ENVIRONMENTRL TD 14848’?94831 P.BZ/BS

I . Wmnslvrncc
| : m,gfs.

|
i
[

3_.%3.2 . Group A-1_Parameters

! ~
H

. sreivmy o et .

Soll Rate

ThefeedMzofsoilwllbeapprmnmardyequaldudngeachmplmtemm Themxxmun
rqllmg-averagesaimmfeedmewmbedetemwbasedonmavaagemaﬂteamdﬂn
somtnmage\dueformhmmn. Themsmmaneomfeedmdata(one-mmute‘taluss)v}mbo
da-mwamwmmwmnmmmmmrmsamumndamm
mwmhmﬂywlueMmeadﬂwwdﬂwkﬂmandmenawmglngmmmnmmm
The scil feed will be shut off # the maximum sofl fesd rate value Is exceeded, besedonam-n'hmmmllhg
a\!velageorifmehslamammmlevensexceeded | '
Mboimum Dust Feed Rate : T

]
H

Bagmusadust:sremmadtolhememnldmrberonanlmenniuentbasas. Themteofmh:mw‘ilbe
lmasuedcominuously during the performance test.  The maximum allowable rolllngqverage bagl'puse
dt‘:stfeedratewillbedetennlnedbasedonmeaverageoveralltestmnsofmehlghestso-m eavelage
valuaforeachtesrun ﬂeuwaanmbaguseduﬁfeedratedata(oneninutevalua)vvllba
evaltatedandthonaxlmummamammhedratewmbesetfwmsbaghnusedustbasedtmalnaveﬁ':glng
t!qema:nmumhomlyvaluefromaachhowofthatestnmandmenavemgingmasannetestnbave%gea
Thebaghomduafeedfeedwﬂlbeshmoﬁll‘thema:dmmbaohouseduafeedmewluesexmded

basedmaﬁﬂmmterdlhgmagew!ﬁeimnmumdmlevdsmewn '

ﬂz'm_ﬂmwﬁm&mmﬂm P
n i :
Ohepafomancetesxmm\gofﬂwaerepﬁammwiubeeondudedatappmudnmd*thesam
momaldesorbefamtsontemperanae. Based on successiu compledonofﬂ-netestmg,trnalloﬁauc
opmglh&sshoddspedyammmmmmdwommmmmgemml ' on
ﬂloavemgeoveranmammd!helmzo—mMmemgevamhremhmm Soi feed will be
mhnmumnysmmsmeuummdmm«mmammmbawmemwmumwem
basedonazo—cﬂnmerdungaveragermt The instantaneous exit soll temperature data (one—mimm

_values)wilbecvaluatad andammimumnnmmmsoibempemelintwilbewbssedon
avemglngthenmlmmnhouﬂyvalueﬁaneachhourofmetestmnandthenavelagmgmaeﬂveetesmn
averages, Nefther the zmmhmrdlmgavaagemrmainsramneousnmwwilbeactm:ed during the
ﬁlstzommmsofoperamn after starmup. Desorberoﬂ-gastemperanmwﬂl beusedasanalmmmveAd

210




V3/1i/vd 12:406 FrAA 4VU4-B7Y 3831 @o13

MAR-13-1995 12:25 FROM FOCUS ENVIRONMENTAL TO 14948794831  P.03mS

. i
]
T .

(R R S

pgnmdmhgmlsﬁrﬁtzonﬁnutesofopemﬁonaﬂarsmmp. Intially this alternate temperature
bis set ar 250°F. The final altemate limit will be based upon the performance test.

_3 |
| . ;,:

|

|

i

i .
Minimum Thermal Oxidizer Exft Gas Temperature
i . ’ Lo '
Tbedmmefﬁc:encyofpestlcidesmthestackgaslsamncuonofthetempecanneofmaleombléshon
gases in the thermal axidizer. Therefore, Willlams expects a minimum thermal oxidizer tem)
setbasedonmemnemmghtadavaagedunngaltestnmofmepeﬂmncetest. Thesolfeedwil
aimomaﬁcanybeshmmt,asedmonanmmneous minimum allowable tempemnue.
.
\

M%-nuum Stack Gas Carbon Monoxide Concertration : : i
I‘LecommmndmmmemckgassmmmndmeMmeﬂbmdmmému
40 Ahlghmconcennationnayrmulthpoorbha merefore.anmnumOOconclamauonof

ppm,,eorrededtomozhthestackgaslspmposed basedonam-mumrolrngavefage.

nimum Aﬁc R le Water Flow Rate

|

Alminimym APC recycle water flow rate wil be established based gpon the time-weighted averaga d the

data. An automatic shut off of the sol feed will be activared based upon an lnstamaneolls rninia'-num
aliowable recycla water flow.

ores sosm o mes Bum

PJcked' Bed Scrubber Recycie Water

[

ﬂlep}idmepadredbedsaubberwmawmbenomnllybemhtamndbmween4aﬂ1o. l!-llgthwRI
in excessive uss of caustic and low pH naymltmequcmoorrosbn. Themwmumzo-mnme
rdhngaverageandlmmanewsprilbeemNIsheddmngttnpenmmm Tlam'inlmmzo—
mnerdﬂngmmgelintwilbeselbasduponﬂmmgeweraﬂmmdma zo-mmute
ge value for each test run. The instantaneous pH data (one-minute values) wil be evallazed ad a
nTumumleumawilbesetbasedonavevagmgthamnmmumhouﬂyvalueﬁomead!houroflpmmnm
ardﬂtenavemgmgthmmreema fun averages. An AWFSO will be activated fmep}-lfallsbelowelmer
lhem-mmute rofling average limit or the instantansous mlmmumallowabla lbmic




WOQDS-PT.00C
059312

n.ﬂ‘;ﬂﬁ
Minimum APC Purge Rate

The optimum APC purge rate will be evaluated during the LTTD shakedown. The minimum APC purge rate
will be established during the performance test based upon the time-weighted average during all the runs
of the performance test.

Maximum ID Fan Current

A maximum stack gas velocity will be established during the performance test. The stack gas velocity will
be measured with a pitot tube according to EPA Method 5. The corresponding amperage on the ID Fan
will be used as an Indication of stack gas velocity. The maximum ID Fan amperage will be established
during the performance test based upon the time-weighted average of the three test runs.

3.8.3 Group A-2 Parameters

Thermal Desorber Pressure High

The thermal desorber will be maintained below atmospheric pressure at any time soil is being fed into the
system in order to control fugitive emissions. Williams anticipates a maximum allowable limit on the
thermal desorber pressure of -0.01 Inches of water column. This condition will not necessarily be
demonstrated during the performance test, but should be set based on good operating practice. Soil feed
will be automatically shut off if the thermal desorber pressure exceeds -0.01 inches of water column.

Maximum Thermal Desorber Exit Gas Temperature

The temperature of the thermal desorber exit gas will not exceed 450 °F during the performance test. An
instantaneous (AWFSO) will be set at a temperature of 450°F. This condition will not be demonstrated
during the performance test.

Thermai Desorber Exit Gas Temperature Low

The pesticide removal efficiency of the LTTD Is a function of the soil temperature, not the exit gas
temperature. However, a low thermal desorber exit gas temperature may be an indication of a problem
within the burner management system. Under normal operation soil feed to the LTTD will be shut off
instantaneously if the exit gas temperature falls below the low set point of 250°F.
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Thermal Oxidizer Exit Temperature High

In order to protect downstream APC system, a high thermal oxidizer exit gas temperature will instantly cut-
off the soil feed and auxillary fuel to the LTTD system. This high temperature Is based on manufacturer's
specification and will not be demonstrated during the performance testing. An instantaneous AWFSO will
be set at a temperature of 2100°F.

Baghouse Differential Presgsure Low

A low baghouse differential pressure during normal operations may be an indication of bag failure. If bag
failure Is not detected, there Is potential of foullng downstream equipment with entrained particulates. In
order to protect downstream equipment, a low baghouse differential pressure will instantly shut off the soll
feed and all auxiliary fuel to the LTTD. It Is anticipated that the minimum limit will be established at 1 inch
w.c. Itis expected that the test will be run near this limit but not actually demonstrated. If the baghouse
differential pressure exceeds 2 inches w.c. during the performance these the limit will be established based
upon the time-weighted average during all test runs.

Quench Exit Gas Temperature High

A maximum quench exit gas temperature allowable limit of 250 °F is anticipated based on equipment
protection considerations and good operating practice for the quench. This value will not be demonstrated
during the performance test, for equipment protection reasons. The soil feed and all auxiliary fuel to the
LTTD will be immediately shut off if the quench exit gas temperature exceeds 250°F.

Minimum Stack Gas Oxygen Concentration

A minimum oxygen concentration will be established at 3%. An automatic shut off of the sail feed will be
activated during normal operation based upon an Instantaneous minimum allowable oxygen concentration.
Based on the rusuits of the testing, this parameter may be re-evaluated.

Burner System Fallure

The burner system is continuously monitored during normal operations. A burner system failure indicated
at the burner management system will automatically shut off the soil feed system.
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ID Fan Fallure

ID Fan failure Is indicated by a low amperage and will automatically shut off the soil feed and all auxillary
fuel to the LTTD instantly.

Power Fallure

In the unilkely event of a total power failure, the soll feed system will automatically be shut off. All auxiliary
fuel to the LTTD will be shut off instantly.

3.8.4 Group B Parameters
There are no group B parameters to be established.

3.8.5 Group C Parameters

APC System Water Su Pressure

The APC system water supply pressure will be maintained above 20 psig to ensure that water will be
available for cooling and/or scrubbing purposes.

39 QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES

The Performance Test Quality Assurance Project Plan is presented in Attachment 1 to the Performance
Test Plan.

3.10 PERFORMANCE TEST RESULTS

A draft performance test report will be submitted to EPA Region X within 18 days after completion of the
performance test, subject to timely receipt of laboratory analysis. A final performance test report
containing the results of the performance test will be submitted to EPA Region X within 60 days after
completion of the performance test, subject to the timely receipt of the complete laboratory analysis
package. Operation during the post performance test period is discussed in Section 4.0.
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‘ The performance test report will contain the following information:

e Concentration of OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-BHC,
chiordane, p,p’-DDE, p,p’-DDD, p,p’-DDT, dieldrin, endrin, heptachior, heptachior
epoxide, hexachlorobenzene, methoxyclor, and toxaphene) in the feed and treated
soils.

e Concentration and mass of the 18 parameters listed In Table 1-1, (excluding
PCDD/PCDF), in the scrubber water.

e Concentration of OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-BHC,
chiordane, p,p’-DDE, p,p’-DDD, p,p'-DDT, dieldrin, endrin, heptachlor, heptachlor
epoxide, hexachlorobenzene, methoxyclor, and toxaphene) in the stack gas.

o Computation of DRE of hexachlorobenzene.

e Concentration of total PCDDs/PCDFs (tetra through octa congeners) in the stack gas
and associated calculated total equivalent concentration of 2,3,7,8 - TCDD.

e Concentration of total metals (As, Be, Cd, Cr. Ni, Sb, Ba, Pb, Hg, Se, Ag and Tl) in the
feed and treated soil.

e Mass emission of metals (As, Be, Cd, Cr. Ni, Sb, Ba, Pb, Hg, Se, Ag and Tl) in the
stack gas.

' o Computation of particulate, HCI, and Cly emissions.

e Concentration of volatile and semi-volatile organic compounds detected in the stack
gas.

e Al operating records related to A1 and A2 operating conditions summarized to justify
suggested operating limits.

e Other information specified in the performancs test plan.
e All associated QA data as described by the QAPP (Attachment 1).

e Arisk assessment addendum reflecting the results of the performance test.
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Component Construction Materials

Thermal Desorber Carbon steel
Stainless steel

Thermal Oxidizer Refractory Ceramic fiber modules

Quench ‘ Stainless Steel

Baghouse P—84 fabric bags :
Carbon steel shell f

Packed Bed Scrubber FRP/PPE

ID fan ' Carbon steel

Stack Carbon steel
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Baghouse dust feed rate (lons/hr) 18D High > 9 60~minute roling average AWFSO
Baghouse dust faed rale (lons/h1) T8D High (d) Instantanecus AWFSO
Theimal desorber pressure (Inches w.c.) P1-330 High > —0.01 Inslantaneous AWFSO
Thermel desorber exit aoll temperaturs (*F)° TI-112 Low < 700 20-minuts rolling average AWFSO
Thermal desorber axit soil tsmpaerature (*F)° N-112 Low (b) Inslantaneous AWFSO
Thermal desorbar sxit gas lemperalwse (*F) as TIC=-310 Low < 250 Inslantaneous AWFSO
Allernative measure of performancs inltial 20 minutes
Thermal desorber exit gas lamparature (*F) TIC-310 High > 450 Instantaneous AWFSO
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Table 3-3. Major Process Instruments

Monitored Parameter (Location)

Instrument a
Number

Measuring b
Device

Measurement ¢
Frequency

Recording ¢
Frequency

Calibration
Frequency

Testing d
Frequency

jl'_hqrmal Desorber

Soil feed rate

WE-170

Weigh cell

Continuous

Continuous

Monthly

Weekly

Baghouse dust rate

TBD

Flowmeter

Continuous

Continuous

Monthly

Weekly

‘Thermal desorber exit gas temperature

TIC-310

Thermocouple

Continuous

Continuous

Annual

Weekly

Thermal desorber pressure

PI-330

Pressure sensor

Continuous

Continuous

Quarterly

Weekly

Thermal desorber exit soil temperature

TE-112

Thermocouple

Continuous

Continuous

Annual

Weekly

Thermal oxidizer

Thermal oxidizer exit gas temperature |

TIC-518

| Thermocouple

-_] Continuous

Continuous

Annual

Weekly

TI-819

Thermocouple

Continuous

Continuous *

Annual

Weekly

Baghouse inlet gas temperature

TI-313

Thermocouple

Continuous

Continuous*

Quarterly

Weekly

Baghouse differential pressure

_ PDI633

APC system water supply pressure

Pressure sensor

Continuous

Continuous*

Quarterly

Weekly

PE-739

Pressure sensor

Continuous

Quarterly

Weekly

'APC recycle water flow rate

FI-700/701
FI-706/707

Flowmeter

Continuous

Continuous*

Annual

Weekly

| APC purge rate

FI-704

Flowmeter

Continuous

1D fan current

11-6622/6623

Ammeter

Continuous *

Annual

Weekly

Continuous *

Annual

Weekly

Packed bed scrubber recycle pH

AIC-753

pH meter

Continuous

Continuous*

Monthly

Weekly

Stack gas CEM

Oxygen

AIC-851C

Paramagnetic Technology

Continuous

Continuous*

Daily/Quarterly

Weekly

Carbon Monoxi(ie

AIC-851A

Non-Dispersive Infrared
Analyzer

Continuous

Continuous *

Daily/Quarterly

Weekly

* - Recorded via strip charts

a See Figure 3-2 for locations of major process instruments
b Type of actual sensing device used to generate signal
¢ Monitoring and recording funtions are integrated with the control system
d Testing of related waste feed cutoff system and/or alarms. See Section 7.0 for details of alarm and waste feed cutoff system testing.
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Table 3-4. Performance Test Sample Collection Locations, Equipment, and Methods
Sampling Sampling Reference a
Location Sample Name Location Equipment Sample Size General Procedure/Frequency Method
1 Feed soil (metals, Feed 4-ounce scoops, 8-ounce (4) Grab sample every 15 minutes and place in SW-846,
OCL pesticides, Conveyor 8-ounce glass jars 2-gallon bucket; fill four 8-ounce glass jars Chapter 9
heating value, 2-gallon bucket, from well mixed composite in 2-gallon bucket
moisture, ash, ceramic pestle at the end of each run.
total choride)
2 Treated soil (metals, |Stacking 4-ounce scoops, 8-ounce (4) Grab sample every 15 minutes and place in SW-846,
OCL pesticides, Conveyor 8-ounce glass jars 2-gallon bucket; fill four 8-ounce glass jars Chapter 9,
dioxins/furans) 2-gallon bucket, from well mixed composite in 2-gallon bucket Method 8280 for
ceramic pestle at the end of each run. dioxins/furans
3A Stack gas M5 Stack EPA M5 sampling Two-hour Collect integrated sample for particulates, EPA Methods 1
Port train modified for sample HCUCI2, and moisture; measure stack gas through 5;
collection of HCI/CI2 velocity, pressure and temperature, collect bag SW-846
samples for oxygen and carbon dioxide. Method 0050
3B Stack gas M23 Stack EPA M23 Minimum 3 dry Collect integrated sample for PCDDs/PCDFs, EPA Methods 1
Port sampling train standard cubic and moisture; measure through 5 and
meters stack gas velocity, pressure and temperature; Method 23
collect bag samples for oxygen and carbon
dioxide.
3ac Stack gas MM5 Stack EPA MM5 Minimum 3 dry Collect integrated sample for OCL pesticides, EPA Methods 1
Port sampling train standard cubic semivolatile organics, and moisture; measure through 5;
meters stack gas velocity, pressure and temperature; SW-846
collect bag samples for oxygen and carbon Method 0010
dioxide.
3D Stack gas MMT Stack EPA multi-metals Minimum 1.25 dry | Collect integrated sample for metals and EPA Methods 1
Port sampling train standard cubic moisture; measure stack gas velocity, pressure  |through 5;
meters and temperature; collect bag samples for BIF Guidance
oxygen and carbon dioxide. Draft Method 29




9.

(Teflon-lined lids)

Fill the 1 liter sample bottles from the 4 liter
bottle at the end of each run

088312
0211598
Rovison. 1
Table 3-4. Performance Test Sample Collection Locations, Equipment, and Methods
Sampling Sampling Reference a
Sample Name Location Equipment Sample Size General Procedure/Frequency Method
Stack gas VOST Stack EPA VOST At least 20 Collect four pairs of sorbent tubes for volatile SW-846
Port sampling train minutes per organics during each run. Method 0030
tube pair at
selected
sampling rate
Stack gas CEMS Stack Continuous emissions| Continuous Continuously monitor stack gas for carbon EPA Methods 10
Port __monitoring system monoxide and oxygen & 3A, BIF Guidance
Scrubber Tapin 4 liter glass bottle 1 liter (3) Collect a 500 mi grab sample every 30 minutes ASTM E 300-86,
Blowdown Pipeline 1 liter glass bottles (Each run) and transfer to the 4 liter glass bottle Sections 23 & 24

“EPA Method" refers to New Source Performance Standards, Test Methods and Procedures, Appendix A, 40 CFR 60.
"SW-846" refers to Test Methods for Evaluating Solid Waste, Third Edition, 1986, Revised 1990.

ASTM" refers to American Society for Testing and Materials, Annual Book of ASTM Standards, Annual Series

“BIF Guidance" refers to Methods Manual for Compliance with the BIF Regulations, EPA/530-SW-91-010, December 1990.
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Table 3-5. Feed Soil Sampling Procedure

Sample name:
Sampler:
Locations:
Equipment:

Frequency:

Procedures:

References:

Feed soil
Process sampling team
Feed conveyor beit (BC-1-P)

4-ounce scoops

Ceramic pestle

Large spoon

2 galion bucket

8 ounce glass jars with lids (4)
Gloves, eye protection, hard hat

15-minute intervals

Collect an equal quantity of soil from the feed conveyor belt at each time interval
with a 4-ounce scoop and transfer the grab sample to the 2-gallon bucket.

Each time a grab sample Is taken, record the sampling time and approximate
weight of the grab sample on a sample collection sheet.

At the end of the performance test run, crush the soil in the bucket using the
ceramic pestle. Mix the soil by hand using the large spoon. Use a 4-ounce scoop
to transfer the sample from the 2-gallon bucket to the four 8-ounce jars.

After each sampling run, decontaminate all sampling equipment by rinsing with
clean water. At the end of the test, following final decontamination of the sampling
equipment, rinse the equipment again with clean water and collect the equipment
rinse in a sample Jar.

Attach sample numbers to jars and label with date, sample name and test-run
number.

Process Sampling Coordinator accepts custody of samples and records sample
numbers and collection data in field leg book.

Samples are placed on ice in a shipping container which is stored in the sample
holding area separate from the container supply area.

Test Methods for Evaluating Solid Waste, SW846, Third Edition, 1986 revised
1990.
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Table 3-6. Treated Soil Sampling Procedure

Sample name:
Sampler:
Locatlons:
Equipment:

Frequency:

Procedures:

References:

Treated soil
Process sampling team
Stacking conveyor (BC-2-P)

4-ounce sScoops

2-gallon bucket

Ceramic pestle

Large spoon

Ladle

3 foot long, 1-inch diameter dowel rod
8 ounce glass Jars with lids (3)
Gloves, eye protection, hard hat

15-minute intervals

Soil on the stacking conveyor is hot and emits steam and should be sampled with
caution. Use duct tape to tape the ladle to the dowel rod to make a long handled
sample collection device. Collect an equal quantity of soil from the stacking
conveyor beit (at a location after the treated water has been added to the soil for
conditioning) at each time interval with the ladle at a location after the addition of
the treated water. Use a 4-ounce scoop and transfer a portion of the grab sample
from the ladle to the 2-gallon bucket.

Each time a grab sample is taken, record the sampling time and approximate
weight of the grab sample on a sample collection sheet.

At the end of the performance test run, crush the soil in the bucket using the
ceramic pestle. Mix the soil by hand using the large spoon. Use a 4-ounce scoop
to transfer the sample from the 2-gallon bucket to the four 8-ounce jars.

After each sampling run, decontaminate all sampling equipment by rinsing with
clean water. At the end of the test, following final decontamination of the sampling
equipment, rinse the equipment again with clean water and collect the equipment
rinse in a sample jar.

Attach sample numbers to jars and label with date, sample name and test-run
number.

Process Sampling Coordinator accepts custody of samples and records sample
numbers and collection data in field log book.

Samples are placed on ice in a shipping container which is stored in the sample
holding area separate from the container supply area.

Test Methods for Evaluating Solld Waste, SW846, Third Edition, 1986 revised
1990.
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Table 3-7. Stack Gas Particulate, Hydrogen Chioride, and Chlorine Sampling Procedure

Sample name: Stack gas M5

Sampler:
Locatlons:
Equipment:

Frequency:

Procedures:

Stack sampling team
Stack

EPA Method 5 sampling train modified for the collection of acid gases; petri dish with tared
particulate filter; polyethylene sample jars with lids, graduated cylinder, balance.

Continuous during a test run; three runs to complete test. A minimum of 2 hours sampling
time will be completed during each run.

Stack gases will be isckinetically sampled to collect particulate matter on a filter, and to
collect hydrogen chloride and chlorine in absorbing solutions. The particulate weight will
be determined gravimetrically, and the chloride content of the absorbing solutions will be
quantitatively determined by ion chromatography.

Sample point locations are determined in accordance with EPA Method 1. An initial
traverse is made with a pitot tube at each sample point following EPA Method 2 to
establish stack gas velocity profile, temperature, and flow rate, and to check for cyclonic
flow (cyclonic flow will be checked only on the first day of testing). EPA Method 3,
employing an Orsat analyzer, will be used to determine stack gas oxygen, carbon dioxide,
and dry molecular weight. EPA Method 4 will be followed to determine the stack gas

‘moisture content. EPA Method 5 procedures are followed for pretest and post-test leak

checks, isokinetic sampling rate, filter changeouts (if needed), and data recording.

The sampling train utilizes a heated particulate filter and a series of seven chilled
impingers. Impinger 1 is used as a condensate collector and contains 50 mi of 0.1N
sulfuric acid solution; impingers 2 and 3 will each contain 100 ml of a 0.1N sulfuric acid
solution; impinger 4 will be empty; impingers 5 and 6 will each contain 100 ml of 2 0.1 N
sodium hydroxide solution; impinger 7 will contain 200 to 300 g of indicating silica gel,
welghed to within 0.5 g.

After sampling, the probe will be removed from the stack and the nozzle will be covered.
External particulate matter will be wiped off the probe. It will then be disconnected from
the train and both ends capped. The probe and the filter and impinger assembly are
transported to the sample recovery area. The samples are recovered as follows:

. Particulate Filter — The particulate filter is removed from its holder and
placed into its original petri dish (Container No. 1) which is sealed with
tape and placed in a plastic bag.

. Front Half Rinse - The intarnal surfaces of the nozzle, probe, and front
half of the filter holder are cleaned by rinsing, brushing, and final rinsing
with acetone into a separate sample jar (Container No. 2).

. Acid Impinger Liquid - The liquid contents of impingers 1, 2, 3, and 4 are
measured to the nearest milliliter or weighed to the nearest 0.5 g and
placed into a sample bottle (Container No. 3). Each acid impinger and all
connecting glassware, including the back half of the filter holder, Is rinsed
with deionized water, and the rinse is added to Container No. 3.
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Table 3-7. (Continued)

References:

. Alkaline Impinger Liquid ~ The liquid contents of impingers 5 and 6 are
measured to the nearest milllliter or weighed to the nearest 0.5 g and
placed into a sample bottle (Container No. 4). Each impinger and all
connecting glassware Is rinsed with deionized water, and the rinse Is
added to Container No. 4.

. Sllica Gel ~ The silica gel contents of impinger 7 are weighed to the
nearest 0.5 g.
° Samples of the deionized water, acetone, sulfuric acid solution, and

sodium hydroxide solution are taken for reagent blanks once during the
test.

All of the sample containers will be assigned numbers and labeled with date and test-run
number. The samples will be turned over to the sample coordinator who will record the
appropriate data in the fleld logbook and pack the samples in shipping containers.
Samples will be stored in the sample holding area separate from the container supply area.

EPA Methods 1, 2, 3, 4, and 5, Appendix A, Test Methods and Procedures, New Source
Performance Standards, 40 CFR 60.

Methods Manual for Complying with the BIF Regulations, USEPA/530-SW-91-010, Method
0050, December, 1990.
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Table 3-8. Stack Gas PCDDs/PCDFs Sampling Procedure

Sample name: Stack Gas Method 23

Sampler: Stack sampling team

Locations: Exhaust stack

Equipment: EPA Method 23 sampling train, five impingers; one XAD-2 adsorbent resin trap;

aluminum folil; glass jars with Teflon-lined lids; petri dish with tared particulate
filter; balance; glass graduated cylinder.

Frequency: Continuous during a test run; three runs to complete test. A minimum of 3 dry
standard cubic meters of sample will be collected during each run.

Procedures: A stack gas sample will be collected on a particulate fiter and the XAD-2
adsorbent resin trap. The sample will be extracted from the filter and resin,
separated by gas chromatography, and quantitatively analyzed by mass
spectrometry for PCDDs and PCDFs.

Stack sampling point locations are determined in accordance with EPA Method 1.
An initlal traverse Is made with a pitot tube at each sample point following EPA
Method 2 to establish stack gas velocity profile, temperature, and flow rate, and to
check for cyclonic flow (cyclonic flow will be checked only on the first day of
testing). EPA Method 3, employing an Orsat analyzer, will be used to determine
stack gas oxygen, carbon dioxide, and dry molecular weight. EPA Method 4 will
be followed to determine the stack gas moisture content. EPA Mathod 5§
procedures are followed for pretest and post-test leak checks, isokinetic sampling
rate, filter changeouts (if needed), and data recording. During leak checks, an
activated charcoal filter will be placed on the end of the sample probe to ensure
that no ambient contaminants are allowed to enter the train.

The Method 23 train utilizes a heated particulate filter, a condenser, an XAD-2
adsorbent resin trap, a condensate impinger, two deionized water impingers, an
empty impinger, and a silica gel impinger. The condenser is cooled by a
recirculating water system that controls the temperature of the gas entering the
XAD-2 I’?dsorbent resin trap and the impingers. All five impingers are placed in an
ice bath.

All train components, reagents, and cleaning solutions will be specially prepared,
according to the procedures specified in the methods referenced below, to
prevent contamination and ensure that representative samples are obtained. The
following is a brief description of the preparation of the adsorbent resin:

XAD-2 resin will be cleaned by water rinses followed by soxhlet
extractions with water, methanol, and methylene chloride. Next,
the XAD-2 resin will be dried using a flow of inert gas. An extract
from a portion of the prepared XAD-2 resin will be analyzed to
confirm that it is free of significant background contamination.
The adsorbent traps will then be loaded with approximately 35 g
of the XAD-2 resin, packed with glass wool, and charged with 100
ul of an isotopically labeled PCDD/PCDF surrogate standard
solution to ensure accurate quantitative measurements. The ends
of the adsorbent trap will be capped, wrapped in aluminum foil,
sealed in a Zip lock bag, and packed in an insulated cold chest.
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Table 3-8. (Continued)

Fleld assembly of the sampling train will take place in an area free from organic
contaminants. Train components will be handled so that exposure to ambient
conditions will be minimized. No sealant grease will be used in assembling the
train.

A clean and inspected filter will be placed in the filter holder. Impinger 1 will be
empty; impingers 2 and 3 will each contain 100 ml of deionized water; impinger 4
will be empty; and impinger 5 will be loaded with 200 to 300 g of pre-weighed
silica gel. Before each sampling run, the Stack Sampling Coordinator will supply
the XAD-2 adsorbent resin trap to the stack sampling team for installation into the
train. The condenser recirculation pump will be turned on and proper XAD-2
adsorbent resin trap gas entry temperature (maximum 68 °F) will be assured
before sampling begins.

After sampling, the probe will be removed from the stack and the nozzle will be
sealed with aluminum foil. External particulate matter will be wiped off the probe.
it will then be disconnected from the train and both ends capped. The probe and
impinger assembly will be transported to the sample recovery area. The samples
will be recovered as follows:

e Particulate Filter -- The particulate filter is removed from its holder
and placed into its original petri dish (Container No. 1) which is
sealed with tape and placed in a plastic bag.

e XAD-2 Adsorbent Resin Trap — The XAD-2 adsorbent resin trap is
removed from the train, and both ends of the trap are capped.
The trap is then labeled, covered with aluminum foil, sealed in a
plastic bag and stored in an insulated cold chest.

e Front Half Rinse — The internal surfaces of the nozzle, probe, front
half of the filter holder, and any connecting tubing or glassware Is
brushed and rinsed three times with acetone, and then rinsed
three more times methylene chloride. As an alternate, triple
rinsing with a 50/50 acetone/methylene chioride solution may be
substituted for the separate rinses. All rinses are placed into a
glass sample bottle (Container No. 2).

e Back Half Rinse — The back half of the filter holder and the
connecting line between the holder and the condenser are rinsed
three times with acetone. The connecting line is soaked in three
separate portions of methylene chloride for 5 minutes each. If a
separate condenser and adsorbent trap are used, the condenser
will be rinsed and soaked in the same manner as the connecting
line. All rinses and soaking liquid will be transferred to container
No. 2.

e Toluene rinse — The methylene chloride soaking procedures for
the Front Half and Back Half Rinses will be repeated substituting
toluene as the solvent. The toluene soaking solution will be
collected in a separate glass sample bottle (Container No. 3).

e Impinger water - The liquid contents of impingers 1 through 4 are
measured to the nearest milliliter or weighed to the nearest 0.5 g
and discarded. :

o Silica Gel -- The silica gel contents of impinger 5 are weighed to
the nearest 0.5 @.
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. Samples of the acetone, methylene chioride, and toluene are collected as

reagent blanks once during the test.

Once during the test program, a blank train will be prepared, set up at the
sampling location, and leak tested at the beginning and end of one of the runs.
The particulate filter holder and probe will be heated for the duration of the
sampling period, but no gas will pass through the train. The nozzle will be capped
with aluminum foil and the exit end of the last impinger will be sealed with a
ground glass cap. The train will remain assembled at the sampling location for a
period equivalent to one test run. The blank train samples will be recovered using
the procedures described above.

All of the sample containers will be assigned numbers and labeled with the date
and test-run number. The samples will be tumed over to the Stack Sampling
Coordinator who will record the appropriate data In the field logbook and pack the
samples in insulated cold chests. Samples will be stored in the sample holding
area separate from the container supply area.

EPA Methods 1, 2, 3, 4, 5 and 23, Appendix A, Test Methods and Procedures, New
Source Performance Standards, 40 CFR 60.
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Table 3-9. Stack Gas Metals Sampling Procedure

Sample name:
Sampler:
Locatlons:

Equipment:

Frequency:

Procedures:

Stack gas MMT
Stack sampling team
Stack

EPA Multiple Metals sampling train; petri dish with particulate filter; glass and polyethylene
sample jars with Teflon-lined lids, graduated cylinder, balance.

Continuous during a test run; three runs to complete test. A minimum of 1.25 dry standard
cubic meters of sample will be collected.

Stack gases will be Isokinetically sampled to collect the metals As, Be, Cd, total Cr, Ni, Sb,
Ba, Pb, Hg, Se, Ag, and Tl on a filter and in absorbing solutions.

Sample point locations are determined in accordance with EPA Method 1. An initial
traverse is made with a pitot tube at each sample point following EPA Method 2 to establish
stack gas velocity profile, temperature, and flow rate, and to check for cyclonic flow
(cyclonic flow will be checked only on the first day of testing). EPA Method 3, employing
an Orsat analyzer, will be used to determine stack gas oxygen, carbon dioxide, and dry
molecular weight. EPA Method 4 will be followed to determine the stack gas moisture
content. EPA Method 5 procedures are followed for pretest and post-test leak checks,
isokinetic sampling rate, filter changeouts (if needed), and data recording.

The sampling train utilizes a heated, low metals content filter and a serles of chilled
impingers. The first impinger is an optional condensate trap. If the condensate trap Is
used, it will initially be empty. Impingers 2 and 3 will each contain 100 ml of a 5% nitric
acid/10% hydrogen peroxide (5% HNOg3/10% Ho0,) solution; impinger 4 will be empty;
impingers 5 and 6 will each contain 100 ml of a 4% potassium permanganate/10% sulfuric
acid (4% KMnOg4/10% HoSOg4) solution; and impinger 7 will contain 200 to 300 g of
indicating silica gel weighed to the nearest 0.5 g.

After sampling, the probe will be removed from the stack and the nozzle will be covered.
External particulate matter will be wiped off the probe. It will then be disconnected from the
train and both ends capped. The probe and the filter and impinger assembly are
transported to the sample recovery area. The samples are recovered as follows:

. Particulate Filter - The particulate filter is removed from its holder and
placed into its original petri dish which is sealed with tape and placed in a
plastic bag (Container No. 1).

. Probe Rinse - The internal surfaces of the nozzle, probe, and front half of
the filter holder are cleaned by rinsing, brushing, and final rinsing with
exactly 100 mi of 0.1N nitric acid into a separate sample jar (Container No.
2).

° Impingers 1, 2, and 3 —- The liquid contents of impingers 1, 2, and 3 are
volumetrically measured to the nearest 0.5 ml or weighed to the nearest
0.5 g and placed into a separate sample bottle (Container No. 3). The
impingers, the filter support, the back half of the filter housing, and
connecting glassware are then rinsed with exactly 100 ml of 0.1N nitric
acld solution and the rinse is added to the sample bottle.

° Impingers 4, 5, and 6 - The liquid contents of impinger 4 are measured to
the nearest 0.5 ml and placed into a separate container (Container No. 4a).
Impinger No. 4 Is then rinsed with exactly 100 ml of 0.1N nitric acid
solution and the rinse is added to Container No. 4a. The liquid contents of
Impingers 5 and 6 are measured to the nearest 0.5 ml and placed Into a
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separate container (Contalner No. 4b). Impingers 5 and 6 and any
connecting glassware are then rinsed a minimum of three times using a
total of exactly 100 mi of fresh acidified potassium permanganate solution,
and the rinses are added to Container No. 4b, being careful to also transfer
any loose precipitated materials into the container. Tripple rinsing of
impingers 5 and 6 is then repeated using a total of exactly 100 ml of water.
The water rinses are also placed into Container No. 4b. If visible deposits
remain in Impingers 5 or 6 following the water rinses, they are rinsed with
25 ml of 8 N hydrochloric acid, and the rinse Is placed Into a separate
container (Container No. 4c) which contains 200 ml of water.

° Silica Gel - The silica gel contents of the fourth impinger are weighed to

the nearest 0.5 g.

. The following reagent blank samples will be collected once during the test

program: 300 ml of the 0.1N nitric acid solution; 100 ml of the water used in
sample recovery; 200 mi of the nitric acid/hydrogen peroxide reagent
solution; 100 mi of the acldified potassium permanganate solution; and
three unused particulate filters. If impingers 5 and 6 are rinsed with HCI,
then a 25 mi blank sample of the 8 N HCl solution is also collected and
added to 200 mi of water In a separate contaliner.

. Once during the test program, a blank train (without a filter) will be set up

in a clean area and then recovered using the procedures described above.
This blank train, along with two of the three filter blanks collected with the
reagents, will be used for a matrix spike and matrix spike duplicate for
QA/QC purposes.

All of the sample containers will be assigned numbers and labeled with date and test-run
number. The samples will be turned over to the Sample Coordinator who will record the
appropriate data in the field log book and pack the samples in shipping containers.
Samples will be stored In the sample holding area separate from the container supply area.

USEPA Methods 1, 2, 3, 4, 5, and Draft Method 29 Appendix A, Test Methods and
Procedures, New Source Performance Standards, 40 CFR 60.

“Methodology for the Determination of Metals Emissions In Exhaust Gases from Hazardous
Waste Incineration and Similar Combustion Processes.” EPA Methods Manual for
Compliance with the BIF Regulations, USEPA/530-SW-91-010, December 1990.
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Table 3-10. Stack Gas OCL Pesticides and Semivolatile Organics Sampling Procedure

Sample name:
Sampler:
Locations:

Equipment:

Frequency:

Procedures:

Stack Gas MM5
Stack sampling team
Exhaust stack

USEPA Modified Method 5 (MM5) sampling train, five impingers; one XAD-2
adsorbent resin trap; aluminum foil; glass Jars with Teflon-lined lids; petri dish with
tared particulate filter; balance; glass graduated cylinder.

Continuous during a test run; three runs to complete test. A minimum of 3 dry
standard cubic meters of sample will be collected during each run.

A stack gas sample will be Isokinetically collected on a particulate filter, in the
impinger solutions, and on the XAD-2 adsorbent resin trap.

Stack sampling point locations are determined in accordance with USEPA Method
1. An initial traverse is made with a pitot tube at each sample point following
USEPA Method 2 to establish stack gas velacity profile, temperature, and flow
rate, and to check for cyclonic flow (cyclonic flow will be checked only on the first
day of testing). USEPA Method 3, employing an Orsat analyzer, will be used to
determine stack gas oxygen, carbon dioxide, and dry molecular weight. USEPA
Method 4 will be followed to determine the stack gas moisture content. USEPA
Method 5 procedures are followed for pretest and post-test leak checks, isokinetic
sampling rate, filter changeouts (if needed), and data recording. During leak
checks, an-activated charcoal fiiter will be placed on the end of the sample probe
to ensure that no ambient contaminants are allowed to enter the train.

The MMS train utilizes a heated particulate fliter, a condenser, an XAD-2 adsorbent
resin trap, a condensate impinger, two deionized water impingers, an empty
impinger, and a silica gel impinger. The condenser is cooled by a recirculating
water system that controls the temperature of the gas entering the XAD-2
adsorbent resin trap and the impingers. All five impingers are placed in an ice
bath.

All train components, reagents, and cleaning solutions will be specially prepared,
according to the procedures specified in the methods referenced below, to
prevent contamination and ensure that representative samples are obtained. The
following is a brief description of the preparation of the adsorbent resin:

XAD-2 resin will be cleaned by water rinses followed by soxhlet
extractions with water, methanol, and methylene chloride. Next,
the XAD-2 resin will be dried using a flow of inert gas. An extract
from a portion of the prepared XAD-2 resin will be analyzed to
confirm that it is free of significant background contamination.
The adsorbent traps will then be loaded with approximately 35 g
of the XAD-2 resin and packed with glass wool. The ends of the
adsorbent trap will be capped, wrapped in aluminum foil, sealed
in a zip lock bag, and packed in an insulated cold chest.

Fleld assembly of the sampling train will take place in an area free from organic
contaminants. Train components will be handled so that exposure to ambient
conditions will be minimized. No sealant grease will be used in assembling the
train.
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Table 3-10. Stack Gas OCL Pesticides and Semivolatile Organics Sampling Procedure (Continued)

A clean and Inspected filter will be placed in the filter holder. Impingers 1 and 4
will be empty; impingers 2 and 3 will each contain 100 ml of organic free
deionized water; and impinger 5 will be loaded with 200 to 300 g of pre-weighed
silica gel. Before each sampling run, the Stack Sampling Coordinator will supply
the XAD-2 adsorbent resin trap to the stack sampling team for installation into the
train. The condenser recirculation pump will be turned on and proper XAD-2
adsorbent resin trap gas entry temperature (maximum 68°F) will be assured
before sampling begins.

After sampling, the probe will be removed from the stack and the nozzle will be
sealed with aluminum foil. External particulate matter will be wiped off the probe.
It will then be disconnected from the train and both ends capped. The probe and
impinger assembly will be transported to the sample recovery area. The samples
will be recovered as follows:

o Particulate Filter - The particulate filter is removed from its holder
and placed into its original petri dish (Container No. 1) which is
sealed with tape and placed in a plastic bag.

e Front Half Rinse -- The Internal surfaces of the nozzle, probe, front
half of the filter holder, and any connecting tubing or glassware is
brushed and rinsed three times with a solution of
methanol/methylene chloride (1:1;v/v). All rinses are placed into
a glass sample bottle (Container No. 2).

e Back Half Rinse - Sample train components from the back half of
the particulated filter to the XAD-2 resin adsorbent trap are rinsed
thoroughly with methanol/methylene chloride (1:1;v/v). All rinses
and soaking liquid will be transferred to Container No. 2.

s XAD-2 Adsorbent Resin Trap - The XAD-2 adsorbent resin trap is
removed from the train, and both ends of the trap are capped.
The trap Is then labeled, covered with aluminum foil, sealed in a
plastic bag and stored in an insulated cold chest (Container No.
3).

e Condensate Impinger - Measure the condensate collected in
impinger 1 to the nearest milliliter or to the nearest 0.5 g. Transfer
this liquid into a glass sample bottle (Container 4). Also, inspect
the back half of the particulate filter holder for condensate (filter
condensate). If condensate is observed, transfer the condensate
from the fiiter holder and measure the volume and/or weight as
described above. Add this liquid to the glass sample bottle
containing the knockout trap condensate (Container No. 4).

e Impinger water -- The liquid contents of impingers 2 through 4 are
measured to the nearest milliliter or weighed to the nearest 0.5 g
and transferred to Container No. 4. '

o Sllica Gel - The silica gel contents of impinger 5 are weighed to
the nearest 0.5 g.

. Samples of the methanol, methylene chioride, and water are collected as
reagent blanks once during the test.
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Table 3-10. Stack Gas OCL Pesticides and Semivolatile Organics Sampling Procedure (Continued)

References:

Once during the test program, a biank train will be prepared, set up at the
sampling location, and leak tested at the beginning and end of one of the runs.
The particulate filter holder and probe will be heated for the duration of the
sampling period, but no gas will pass through the train. The nozzle will be capped
with aluminum foil and the exit end of the last impinger will be sealed with a
ground glass cap. The train will remain assembled at the sampling location for a
period equivalent to one test run. The biank train samples will be recovered using
the procedures described above.

All of the sample containers will be assigned numbers and labeled with the date
and test-run number. The samples will be turned over to the Stack Sampling
Coordinator who will record the appropriate data in the field logbook and pack the
samples in insulated cold chests. Samples will be stored in the sample holding
area separate from the container supply area.

USEPA Methods 1, 2, 3, 4, and 5, Appendix A, Test Methods and Procedures, New
Source Performance Standards, 40 CFR 60.

Test Methods for Evaluating Solid Wastes, Method 0010, SW-846, Third Edition,
November 1986, and updates.
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Table 3-11. Stack Gas Volatile Organics Sampling Procedure

Sample name:
Sampler:
Locations:

Equipment:

Frequency:

Procedures:

Stack gas VOST
Stack sampling team
Exhaust stack

Volatile organic sampling train (VOST): sorbent tubes, glass culture tubes with Teflon lined
screw caps, aluminum foil, glass VOA vials (40 ml) with plastic screw caps, screw capped
glass container.

Continuous with replacement of sorbent tube pairs every 20 to 40 minutes depending on
selected sample flow rate.

Stack gases will be sampled at a controlled rate to collect volatile organic compounds on
adsorbent resin.

The sampling train utilizes a glass-lined probe followed by an isolation valve, a water-
cooled glass condenser, a sorbent tube containing Tenax resin, an empty impinger for
condensate collection, a second water-cooled glass condenser, a second sorbent tube
containing Tenax resin and petroleum-based charcoal, a silica drying tube, a rotameter,
sampling pump, and dry gas meter.

Sorbent Tube Preparation - The procedures for preparing, storing, and analyzing the
tubes will be those described in Method 0030 referenced below. As described in the
method, sorbent material (Tenax resin and charcoal) will be soxhlet extracted, vacuum
dried, thermally conditioned with organic-free nitrogen, and loaded into tubes. Each
sorbent tube will be labeled with an identification number.

The sorbent tubes will be protected from contamination by placing them in culture tubes
that contain clean charcoal. The tubes will be stored in a cooler at 4°C In an area free
from sources of organic contamination. The tubes will be packed separately and kept cold
in insulated containers during transfer to the test site.

At the test site, the tubes are stored cold until needed for a test.

Before each replicate sampling run, the sample coordinator will supply the resin tubes,
including a field blank, to a stack sampling team member conducting the VOST sampling.
At the end of each run, the sample coordinator will recover the tubes along with the
sample collection sheet. The samples will be replaced in cold storage for return shipment
and the sample coordinator will make the appropriate notations in the field log book.

VOST Operation —- The sample collection procedures will be as described in the EPA
protocol referenced below. As described in the protocol, the dry gas meter will be
calibrated before arriving at the test site, and the sample train will be cleaned and
assembled before installing the resin tubes. The caps to the tubes will be stored in a clean
glass jar while the tubes are in the train. The train will then be leak tested at 10 in. Hg in
such a manner as to prevent exposure of the train components to the ambient air.

Before sampling, ice water will be circulated through the condensers and the probe will be
purged of ambient air and inserted into the stack. The probe will be heated to 130 to
150" C (266 to 302° F). Four pairs of tubes will be collected during each test run.

After collecting the samples, the tube pair will be removed from the VOST; end caps
replaced; labeled, returned to the culture tubes, and returned to cold storage. Samples of
the condensate water will be collected in VOA vials with no headspace. If there is not



11.00C
059312
04/26/94
Revision; 2

Table 3-11. Stack Gas Volatile Organics Sampling Procedure (Continued)

References:

enough condensate to fill a VOA vial, enough organic-free water will be added to fill the
container.

Quality control samples for the VOST are collected as follows:

. One tube pair will be collected during each sampling run as a fleld blank

° One tube pair will be collected with each shipment of tubes to the
laboratory as a trip blank

. One tube pair will remain in the laboratory as a laboratory blank.

During the sampling run, the end caps from the field blank tubes will be removed to
simulate the handling of the test tubes. The ends will remain open for approximately 10
minutes.

Samples will be stored at or below 4° C in shipping packages which will be kept in an area
away from other high concentration samples. If shipped by truck, the samples will be
stored away from other chemicals or from where automotive exhaust fumes could become
concentrated.

The sample collection data shown in the reference method will be recorded for each tube
pair.

Test Methods for Evaluating Solid Wastes, Method 0030, SW-846, Third Edition, November
1986, and updates.
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Table 3-12. Stack Gas Continuous Emissions Monitoring Procedure

Sample name:
Sampler:
Components:
Location:
Frequency:

Procedures:

References:

Stack gas CEMS

Monitoring system operator

Probe, sample conditioning system, analyzer

Stack

Continuous during each sampling run; three runs to complete each test.
Continuously monitor the following stack gas constituents:

¢ Carbon monoxide by non-dispersive infrared (NDIR) analyzer (USEPA Method 10
and BIF Guidance)

o Oxygen by paramagnetic technology (USEPA Method 3A, and BIF Guidance)
USEPA Performance Specifications 2, 3, and 4, Appendix B, Test Methods and
Procedures, New Source Performance Standards, 40 CFR 60.

USEPA Methods 3A and 10, Appendix A, Test Methods and Procedures, New Source
Performance Standards, 40 CFR 60.

"Performance Specifications for Continuous Monitoring of Carbon Monoxide and Oxygen
for Incinerators, Boilers, and Industrial Furnaces Burning Hazardous Waste®, 40 CFR 266,
Appendix IX.
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Table 3-12A. Scrubber Blowdown Sampling Procedure

Sample name:
Sampler:
Locations:

Equipment:

Frequency:

Procedures:

References;

Scrubber blowdown
Process sampling team
Sample tap on pipe line

Glass graduated cylinder

4 liter glass bottle

1 liter glass bottles with Teflon-lined lids
Gloves, eye protection

30-minute intervals during each run.

Purge tap by allowing a small amount of liquid to flow into a waste container, rinse
graduated cylinder with liquid and discard to container; collect approximately 500 mi of
sample in graduated cylinder and transfer to 4 liter glass bottle at each time interval.

At the end of the run, mix the sample in the 4 liter bottle and fill 1 liter bottles from the 4
liter bottle as follows:

1 - Total metals
1 - OCL Pesticides
1 - Archive

Attach sample numbers to bottles and label with date, sample name and test-run
number.

The Sample Custodian accepts custody of samples and records numbers and collection
data in a field log book.

Samples are placed on ice in a shipping container which is stored in the sample holding
area separate from the container supply area.

ASTM E 300-86, Section 23 and 24, American Society for Testing and Materials, Annual
Book of ASTM Standards, Philadelphia, Pennsylvania, Annual Series.
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3-13. Analyses Planned for Performance Test Samples

Sample Name

Analyses

Feed soil

Treated soil

Scubber Blowdown

Stack gas M5

Stack gas M23
Stack gas MM5

Stack gas VOST
Stack gas MMT
Stack gas CEMS 2

OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-BHC, chiordane, p,p'-DDE,
p,p’-DDD, p,4'-DDT, dieldrin, endrin, heptachlor, heptachlor epoxide,
hexachlorobenzene, methoxyclor, and toxaphene), total metals (As, Be, Cd, Cr,
Ni, Sb, Ba, Pb, Hg, Se, Ag, Tl), moisture, chloride, ash, heating value

OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-BHC, chlordane, p,p’-DDE,
p.,p’-DDD, p,4-DDT, dieldrin, endrin, heptachlor, heptachlor epoxide,
hexachlorobenzene, methoxyclor, and toxaphene), total metals (As, Be, Cd, Cr,
NI, Sb, Ba, Pb, Hg, Se, Ag, Tl), PCDDs/PCDFs

OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-BHC, chiordane, p,p’-DDE,
p.p-DDD, p,4-DDT, dieldrin, endrin, heptachlor, heptachlor epoxide,
hexachlorobenzene, methoxyclor, and toxaphene), total metals (As, Pb, and Hg)

Particulate, HCI, Clp, moisture, oxygen, carbon dioxide, temperature, flow rate

PCDDs/PCDFs, moisture, oxygen, carbon dioxide, temperature, flow rate

OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-BHC, chlordane, p,p'-DDE,
p.p'-DDD, p,4'-DDT, dieldrin, endrin, heptachior, heptachlor epoxide,
hexachlorobenzene, methoxyclor, and toxaphene), semi-volatile organics,
moisture, oxygen, carbon dioxide, temperature, flow rate

Volatlle organics

Metals (As, Be, Cd, Cr, Ni, Sb, Ba, Pb, Hg, Se, Ag, Tl)

Carbon monoxide, oxygen

4 Continuous monitors used during the performance test are permanently installed monitors that will be used

throughout normal operation.
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Table 3-14. Summary of Analytical Procedures and Methods
Total Fleld
Samples
for ; Analytical b
Sample Name Analysis Analysis Preparation Method a Analytical Method a Responsibility
Feed soil OCL Pesticidesc 3 Solvent extraction GC/ECD (SW846-8080) ACL
(SW846-3500 series)
Total Metals 3 Acid Digestion ICP (SW846-6010) ACL
r (SW846-3050 or 3051) CVAAS (SW846-7471)
Moisture 3 N/A Evaporation (ASTM D 3173) ACL
Chiloride 3 Bomb Combustion lon ACL
(SW846-5050) (SW848-9056)
Ash 3 N/A __Ignition (ASTM D 3174) ACL
| Heating value 3 N/A ASTM Method D 2015 ACL
Treated soil OCL Pesticides 3 Solvent extraction GC/ECD (SW846-8080) ACL
(SW846-3500 series)
Total Metals 3 Acid Digestion ICP (SW846-6010) ACL
(SW846-3050 or 3051) CVASS (SW848-7471)
PCDD/PCDF 3 Solvent extraction HRGC/HRMS (SW846-8290) ACL
(SW846-8290)
Scrubber OCL Pesticides 3 Solvent extraction GC/ECD (SW846-8080) ACL
Blowdown (SW846-3500 series)
| Total Metals 3 Acid Digestion ICP (SW846-6010) ACL
(SW846 3010) CVASS (SW846-7471)
Stackgas M5 |  Particulate 3 Evaporate/Dessicate Gravimetric (EPA Method 5) §SC
HCuCR2 3 NA lon Chromatography ACL
(BIF Method 9057)
__Moisture 3 NA Gravimetric (EPA Method 5) S§SC
Temperature NA NA Thermocouple (EPA Method 5) S§sC
Velocity NA NA Pitot tube (EPA Method 5) SSC
Oxygen, carbon dioxide (d) NA Orsat (EPA Method 3) SsC
Stack gas M23 PCDDs and PCDFs Solvent extraction GC/MS (EPA Method 23) ACL
(filter, XAD-2, acetone/ 3 (EPA Method 23)
methylene chloride/
toluene rinse)
Moisture 3 NA Gravimetric (EPA Method 5) SSC
Temperature NA NA (EPA Method 5) SSC
Velocity NA NA Pitot tube (EPA Method 5) §SC
Oxygen, carbon dioxide d) NA Orsat (EPA Method 3) §SC

(Continued)
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Table 3-14. Summary of Analytical Procedures and Methods
Total Fleld
Samples ;
for Analytical b
Sample Name Analysis Analysis Preparation Method a Analytical Method a Responsibllity
Stack gas MMT Metals 3 Acid Digestion ICP (SW846-6010) or ACL
(BIF Guidance) GFAAS (SW846-7000 series)
CVAAS (SW846-7471)
__Moisture 3 N/ Gravimetric (EPA Method 5 S§SC
Temperature NA NA Thermocouple (EPA Method 5) SSC
Velocity NA NA Pitot tube (EPA Method 5) SSC
Oxygen, carbon (d) NA Orsat (EPA Method 3) SSC
dioxide
Stack gas VOST Volatile Organics 18 Thermal desorption, GC/MS (SW846-5040) ACL
trap (SW846-5040)
Stack gas MM5S OCL Pesticides 3 Solvent extraction GC/ECD (SW846-8080) ACL
(filter, XAD-2, methanol/ (SW846-3500 series)
methylene chioride rinse,
condensate/imp. water)
Semivolatile Organics 3 Solvent extraction GC/MS (SW846-8270) ACL
(SW8B46-3500 series) Full scan + 10 highest peaks
| Moisture 3 NA Gravimetric (EPA Method 5) SSC
Temperature NA | NA Thermocouple (EPA Method 5) SSC
Velocity NA NA Pitot tube (EPA Method 5) SSC
Oxygen, carbon (d) NA Orsat (EPA Method 3) §SC
dioxide
Stack Gas CEMs| Carbon Monoxide (e) NA Continuous NDIR (EPA Method 10, Wiliams
BIF Guidance)
Oxygen (e) NA Paramagnetic technology Wiliams
(EPA Method 3A, BIF Guidance)

a "SWB846" refers to Test Methods for Evaluating Solid Waste, Third Edition, 1986 revised 1990,

"EPA Method" refers to New Source Performance Standards, Test Methods and Procedures, Appendix A, 40 CFR 60.

"BIF Method" refers to Methods Manual for Compliance with the BIF Regulations - Burning Hazardous Waste in Boilers

and Industrial Furnaces, EPA/530-SW-91-010.
b ACL = Analytical contract laboratory SSC = Stack sampling contractor Wiliams = Williams Environmental Services, Inc.
¢ OCL Pesticides =  Hexachlorobenzene, aldrin, alpha-BHC, beta-BHC, Lindane, alpha-chiordane, p'p'-DDE, heptachior

P'p-DDD, p'p™-DDT, dieldrin, heptachior epoxide, endrin, toxaphene.

d Gas bag samples collected during each stack traverse for Orsat analysis.
e CEMS sampling and analysis is continuous during each run.
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Table 3-15. Analysis of OCL Pesticides in Sail

Matrices:

Holding Time:

Procedures:

References:

Feed Sail
Treated Sail

Collection to extraction = 14 days
Extraction to analysis = 40 days

Extract sample using SW-846 3540 or 3550 as appropriate.  Add surrogate
(dibutyichlorendate), process through cleanup as necessary, and proceed with GC/ECD
analysis per SW-846 Method 8080 for feed soil and treated soil for the following pesticides:
aldrin, alpha-BHC, beta-BHC, gamma-BHC, chlordane, p,p'-DDE, p,p’-DDD, p,p’-DDT,
dieldrin, endrin, heptachlor, heptachlor epoxide, hexachlorobenzene, methoxyclor, and
toxaphene.

Method 8080, GC Method for Organochlorine Pesticides and PCBs; SW-846, 3rd ed., 1986
revised 1990.

Method 3540 and 3550, Test Methods for Evaluating Solid Waste, SW-846, 3rd ed.,
November 1986 and updates.




/94
Revision; 2

Table 3-15A. Analysis of PCDD/PCDF in Soil

Matrices:

Holding Time:

Procedures:

References:

Treated Soil

Collectlon to extraction = 14 days
Extraction to analysis = 40 days

Extract sample using matrix specific procedure per SW-846 8290. Add the specified
amounts of each of the nine isotopically labeled PCDDs/PCDFs, process through cleanup
as necessary, and proceed with HRGC/HRMS analysis per SW-846 Method 8290. The
extract will be anlayzed for the quantification of dioxin/furans and results will be reported
for the 17 congeners required to caluculate a dioxin/furan toxicity equivalency value.

Method 8290, HRGC/HRMS Method for Polychlorinated Dibenzodioxins (PCDDs) and
Polychiorinated Dibenzofurans (PCDFs); SW-846, 3rd ed., 1986 revised 1992.
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' Table 3-16. Analysis of Metals in Soil

Matrices: Feed soil
Treated soil

Holding Time: 40 days

Procedures: Feed and treated soil samples will be acid digested according to SW-846 method 3050 or
method 3051.

The digestion solutions will be analyzed for As, Be, Cd, Cr, Ni, Sb, Ba, Pb, Se, Ag, and Tl
by Inductively coupled plasma emission spectroscopy (ICP) using SW-846 method 6010.
Feed soil and treated soil will be analyzed for Hg by manual cold vapor atomic absorption
Spectroscopy (CVAAS) according to SW-846 Method 7471.

References: Methods 3050, 3051, 6010, and 7471, Test Methods for Evaluating Solid Waste, SW-846,
Third Edition, November 1986, and Updates.
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Table 3-17. Analysis of Soll Characteristics

Matrices:

References:

Feed Sail

Moisture Determination: Moisture Is determined by establishing the loss in weight of the
sample when heated under rigidly controlled conditions of temperature, time, atmosphere,
sample weight, and equipment specifications. A portion of sample is placed into an oven
at 104 - 110°C for one hour, then cooled In a desiccator and weighed again. ASTM
Method D 3173 procedures are used.

Ash Content: Ash content Is determined by weighing the residue remaining after buming
the sample under rigidly controlled conditions of temperature, time, atmasphere, sample
weight, and equipment specifications. The sample Is pulverized and a weighed portion is
placed into a weighed capsule. The capsule is placed into a cold muffle furnace and
heated to 450 - 500 °C in one hour. Heating Is continued such that the temperature
reaches 700 - 750 2 C by the end of the second hour. The sample is then held at 700 - 750
oC for two additional hours, or until a constant weight is reached. ASTM Method D 3174
procedures are used.

Chlorine Content: The sample Is combusted in an oxygen bomb according to SW-846
Method 5050, and the rinse solution Is analyzed for chloride using lon chromatography
according to SW-846 Method 9056.

Heating Value: The sample will be thoroughly mixed, and a portion will be combusted in
an adiabatic bomb calorimeter according to ASTM Method D 2015.

Method D 3173, D 3174, and D 2015, American Society of Testing and Materials, Annual
Book of ASTM, Philadelphia, PA.

Method 5050 and 9056, Test Methods for Evaluating Solid Waste, SW-846, Third Edition,
November 1986, and updates.
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Table 3-17A Analysis of Pesticides in Scrubber Blowdown

Matrices:

Procedure:

References:

Scrubber blowdown

Extract liquid samples using SW-846 Method 3510 or 3520 as appropriate. Process
through cleanup as necessary, and proceed with GC/ECD analysis per SW-846 Method
8080.

Method 8080, GC Method for Organochiorine Pesticides and PCBs; SW-846, 3rd ed.,
1986 revised 1990.

Method 3510, Separatory Funnel Liquid-Liquid Extraction, SW-846, 3rd ed., 1986 and
updates.

Method 3520, Continous Liquid Extraction, SW-846, 3rd ed., 1986 and updates.
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Table 3-17B. Analysis of Metals in Scrubber Blowdown

Matrices

Procedures:

References:

Scrubber blowdown

Aqueous samples will be acid digested according to SW-846 Method 3010.

The digestion solution will be analyzed for As and Pb inductively coupled plasma
emission spectroscopy (ICP) using SW-846 Method 6010. If needed, the samples will
be analyzed using graphite fumace atomic absorption spectroscopy (GFAAS) using
SW-846 7000-series methods.

For determination of Hg content, the digestion solution will be analyzed by cold vapor
atomic absorption spectroscopy (CVAAS) using SW-846 Method 7470.

Methods 3010, 6010 and 7000-series, Test Methods for Evaluating Solid Waste,
SW-846, Third Edition, November 1986 and Updates.
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Table 3-18. Analysis of Particulates in M5 Samples

Matrices:

Holding Time:

Procedures:

References:

Particulate filter (quartz or teflon)

Front Half Rinse (acetone)

40 days

The M5 train front half rinse will be evaporated to dryness at amblent temperature and
rp;:'assure. desiccated for 24 hours, and the residue weight determined to the.nearest 0.1

The particulate filter will be oven dried at 105°C (220°F) for 2 to 3 hours and the weight
determined to the nearest 0.1 mg.

EPA Method 5, Appendix A, Test Methods and Procedures, New Source Performance
Standards, 40 CFR 60.
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Table 3-19. Analysis of Hydrogen Chioride and Chlorine in M5 Samples

Matrices:

Holding Time:

Procedure:

Reference:

Acld impinger Uiquid - Sulfuric acid solution (Container No. 3) for HC! analysis
Alkaline Impinger Liquid - Sodium hydroxide solution (Contalner No. 4) for Cl, analysis

28 days

M5 Impinger samples will be analyzed for hydrogen chloride and chiorine using ion
chromatography.

Method 300.0, The Determination of Inorganic Anions in Water by lon Chromatography,
EPA-600/4-84, 017, March 1984.

Protocol for Analysis of Samples from HCI/Cl, Emission Sampling Trains (Method 9057),
Methods Manual for Compliance with the BIF Regulations, EPA/530-SW-91-010,
December 1990.
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Table 3-20. Determination of Stack Gas Moisture Content

Matrices:

Holding Time:

Procedures:

References:

Impinger water

Silica gel trap

None, perform upon collection

Increase in volume of Impinger water will be measured by weighing to the nearest 0.5 g.
Increase In weight of silica gel will be measured to the nearest 0.5 ¢.

Stack gas moisture content will be calculated using equations provided in method
referenced below.

EPA Methods 4 and 5, Appendix A, Test Methods and Procedures, New Source
Performance Standards, 40 CFR 60.
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Table 3-21. Analysis of PCDDs/PCDFs in M23 Samples

Matrices:

Holding Time:

Procedures:

References:

Filter (glass fiber) - Container No. 1

Front and back half rinses (acetone/methylene chloride) - Container No. 2
Toluene rinse of Back Half - Container No. 3

Adsorbent resin (XAD-2 resin) /glass wool

7 days to extraction, 40 days to analysis.

Liquid and solid samples will be prepared for extraction, extracted, and analyzed using
appropriate methods as referenced below.

The M23 train front and back half acetone/methylene chioride rinses (Container No. 2) are
concentrated in a rotary evaporator apparatus and the residue Is added to the particulate
fiter (Container No. 1) and the XAD-2 resin/glass wool. The evaporator residue, particulate
filter, and adsorbent resin/glass wool are spiked with internal standards, and soxhlet
extracted.

The extract is split for the following analyses:

° Extract 1: PCDDs/PCDFs
. Extract 2: Archive.

The extracts are analyzed as follows:

Extract 1: Dioxin/furan Quantification

Extract 1 will be processed through cleanup as necessary and analyzed according to
USEPA Method 23 for quantitation of dioxins and furans. Analytical resuits will be reported
for the 17 congeners required to calculate a dioxin/furan toxicity equivaience value. Results
will also be reported for all tetra through octa congeners.

Extract 2: Archive
Extract 2 will be archived and used if necessary.

Following addition of the internal standard solution, the back half toluene rinse (Container
No. 3) is concentrated using the rotary evaporator apparatus. The evaporator residue Is
soxiet extracted. The extract is then analyzed separately as described for Extract 1 above.

Methods 3540 and 8290, Test Methods for Evaluating Solid Waste, SW-846, 3rd ed., 1986
revised 1990.

EPA Method 23, New Source Performance Standards, Test Methods and Procedures,
Appendix A, 40 CFR 60.
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Table 3-21A. Comparison of Allowable Stack Gas PCOD/PCDF Concentrations
with Stack Gas PCDD/PCDF Concentrations Calculated Using Detection Limits
23,78- Estimated Estimated
TCDD Stack Emission
Estimated Toxicity | Concentration - Rate
Isomer PCDD/PCDF Detection | Stack (a,b,c) |Equivalence]  Toxic as 2,3,7,8-
No. Compound Limit | Concentration | Factor | Equivalents |  TCDD
(pg/sample)l  (ug/dscm) (ug/dscm) |  (g/s)
PCDDs o o
. 112.3.7,8-1C0D " 8.9 2./6E-06 1 276606 | 2.72E-14
Other TCOD 0 0.00E+00
Total TCDD 8.3 2.76E-06
2(1.2,3,7,8-PeC0D 43 1.60E-06 0.5 7.99E-07 7.87E-15
Other PeCDD 4.1 1.37E-06
Total PeCDD 8.9 2.96E-06
3/1,2.3,4,7,8-HxCDD 5.4 1.80E-06 0.10 1.80E-07 1.77E-15
411,2,3,6,7,8-HxCDD 4.9 1.63E-06 0.10 1.63E-07 1.61E-15
511,2,3,7,8,9-HxCDD 46 | 1.53E-06 0.10 1.53E-07 1.51E-15
Other HxCDD 0 0.00E+00
Total HxCDD 14.9 4.96E-06 |
6{1,2,3,4,6,7,8-HpCDD 8.5 2.83E-06 0.01 2.83E-08 2.79E-16
Other HpCDD 8.5 2.83E-06
Total HpCDOD 8.5. 2.83E-06 |
7|0CDD 28 9.33E-06 | 0.001 9.33E-09 9.18E-17
Total PCDDs(d) 68.6 | 2.29E-05 | 4.10E-06 4.04E-14
PCDFs
8]2.3.7,8-1COF 5 167E-06_ | 0.1 1.67E-07 1.64E-15|
Other TCOF 0 0.00E+00 |
Total TCOF _ 5 | 1.67E-06 |
911,2,3,7,8-PeCOF 8.1 | 2.70E-06 0.05 1.35E-07 1.33E-15]
1012,3,4,7,8-PeCDF 8.1 | 2.70E-06 0.5 1.35E-06 1.33E-14
|Other PeCOF 0 | 0.00E+00 |
| Total PeCOF 8.1 2.70E-06 =
1111,2.3,4,7,8-HxCDF 4.1 1.37E-06 0.1 1.37€-07 1.34E-15
1211,2,3,6,7.8-HxCDF | 13 4.33E-07 0.1 4.33E-08 4.26E-16
1312,3,4,6,7,8-HxCOF 1.9 6.33E-07 | 0.1 6.33E-08 6.23E-16
1411,2,3,7.8,9-HxCOF 1.7 5.66E-07 | 0.1 5.66E-08 5.58E-16
Other HxCOF | 0 0.00E+00 |
Total HxCDF 4.1 1.37E-06 | . ‘
1511,2,3,4,6,7,8-HpCDOF 6.4 2.13E-06 0.001 2.13E-09 2.10E-17]
1611,2,3.4.7.8,9-HpCDF 6.7 2.23E-06 0.001 2.23E-09 2.20E-17
Other HpCDF 0 0.00E+00
Total HpCOF 6.7 | 2.23E-06 "
17 |OCDF 13 | 4,33E-06 0.001 4.33E-09 4.26E-17]
|Total PCDFs(e) 369 | 1.23E-05 | 1.96E-06 1.93E-14
[Total PCOLPCOr T 1055 | 3.51E-05 | B.06E-06 | D5.06t-14]
Allowable Stack gas concentration 1.16E-04
Allowable minus estimated actual stack gas concentration 1.16E-04

(a) Stack gas sample volume

(b) Stack gas flow rate

106.00 dry standard cubic feet
3.00 dry standard cubic meters
20,860 dry standard cubic feet per minute

9.85 dry standard cubic meters per second

(c) If the sum of the detection limits of the individual isomers for a given dioxin or furan exceeded the detection limit
of the total it was assumed that these individual isomers, when added, constituted the entire total so that any
contribution to the total by "other" isomers would be zero.

(d) Total PCODs = Total TCDD + Total PeCDD + Total HxCOD + Total HpCDD + CCOD

(e) Total PCDFs = Total TCOF + Total PeCDF + Total HxCOF + Total HpCOF + OCDF
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Table 3-22. Analysis of Stack Gas Metal Samples

Matrices:

Holding Time:

Procedures:

References:

Particulate filter - Container No. 1

Probe rinse (nitric acid) - Container No. 2

Nitric acid /hydrogen peroxide impinger solution - Container No. 3

Pottasium permaganate/sulfuric acid solution - Containers No. 4a, 4b, and 4¢
40 days

The sampling train probe rinse, particulate filter, nitric acid/hydrogen peroxide impinger
solution, and their rinses will be digested separately according to methods referenced
below.

The probe rinse digestion solution, fiiter digestion solution, and nitric acid/hydrogen
peroxide digestion solution will be analyzed for As, Be, Cd, Cr, NI, Sb, Ba, Pb, Se, Ag, and
Ti by inductively coupled argon plasma emission spectroscopy (ICAP) according to SW-
846 Method 6010. If individual metals are found at concentrations below approximately 2
ug/ml, the digestion solutions may be analyzed by graphite furnace atomic absorption
(GFAA) spectroscopy according to the SW-846 7000-series methods referenced below.

An aliquot of the nitric acid/hydrogen peroxide impinger solution and the pottasium
permaganate/sulfuric acid solution will be analyzed separately for Hg by manual cold
vapor atomic absorption (CVAA) according to SW-846 Method 7471.

The results of the component analyses will be summed to give the metals content in the
gas sample.

Methods 3010, 6010, and 7000-series, Test Methods for Evaluating Solid Waste, SW-848,
Third Edition, November 1986, and Updates.

*Methodology for the Determination of Metal Emissions in Exhaust Gases from Hazardous
Waste Incineration and Similar Combustion Processes." EPA Methods Manual for
Compiliance with the BIF Regulations, EPA/530-SW-91-010, December 1990.




Table 3-22A. Comparison of Allowable Stack Gas Metals Concentrations

with Stack Gas Metals Concentrations Calculated Using Detection Limits

Estimated | Estimated| 5 )
Detection Stack Mass Allowable | Minusthe
Analytical Limit Gas Emission StackGas | ated
Metal Method (ug per Conc. (a) Rate Concentration | Actual Conc.
sample) | (ug/dscm) | (g/s) (ugm3) | (ugm3)
tmony “ICP 345 11.00| 1.13E-04 1160 1148
Arsenic GFAA 1.2 0.4| 3.94E-06 0.890 0.49
Barum ICP 24 0.8] 7.88E-06 193250 193249
|Begllium ICP 0.3 0.11| 1.08E-06 1.62 1.51
[Cadmium ICP 45 1.5 1.48E-05 2.16 0.66
hromium GFAA 0.9 0.3| 2.95E-06 0.320 0.020
Lead ICP 453 15.10 1.49E-04 347.85 333 |
ercury CVAA | 16.8 5,60/ 5.51E-05 1160 1154
Nickel ICP | 16.2 540/ 5.32E-05 5102 5096
Silver ICP I 78 | 2.60| 2.56E-05| 464 461
Thallium ICP | 432 | 14.40| 1.42E-04] 1932.5 1918
Zinc ICP | 24 | 0.80| 7.88E-06| NA NA
Fmetals I e 106.27 1< 1.05E-04
otal Detected Metals 1756 | 41.0| |
[ MMT Stack Sampling Parameters
Stack gas Now, dscFE 20,860
. acfm 65,000
.dscm/sec 9.85
Stack gas temp, deg F 185
[Sampling vol, dscf 4400
, dscm 1.25
Stack gas moisture, vol% | 55.0

(a) In-stack method detection limits from Part 266 Appendix X, Method 29.
NA = Not Available

ICP = Inductively Coupled Plasma

GFAA = Graphite Furnace Atomic Absorption

CVAA = Cold Vapor Atomic Absorption
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Table 3-23. Analysis of OCL Pesticides and Semi-volatile Organics in MM5 Samples

Matrices:

Holding Time:

Procedures:

References:

Particulate filter - Container No. 1.

Combined front half and back half rinse (methanol/methylene chioride) - Container No. 2.
XAD-2 resin trap - Container No. 3

Condensate and impinger water - Container No. 4

Extract within 7 days; Analyze within 40 days of extraction.

Liquid and solid samples will be prepared for extraction, extracted, and analyzed using
appropriate methods as referenced below. All samples are to be spiked with surrogate
standards as received from the field prior to any sample manupulations.

The MMS5 train combined front half and back half rinse, and the extract from the impinger
water are concentrated in a rotary evaporator apparatus and the residue is added to the
particulate filter and the XAD-2 resin/glass wool. The combined evaporator residue,
particulate filter, and adsorbent resin/glass wool are spiked with surrogate standards, and
soxhlet extracted. The extract is processed through cleanup as necessary and split into
three portions.

The extract is analyzed as follows:

Extract 1: OCL Pesticides

One of the portions will be analyzed according to SW-846 Method 8080 for OCL Pesticides
analysis (aldrin, alpha-BHC, beta-BHC, gamma-BHC, chlordane, p,p’-DDE, p,p’-DDD, p,p'-
DOT, dieldrin, endrin, heptachlor epoxide, hexachlorobenzene, methoxyclor, and
toxaphene).

Extract 2: Semi-volatile organics

The second portion from of the extract will be used for analysis of semi-volatile organics
according to SW846 Method 8270 by placing the analytical system in full scan mode (full
scan plus 10 highest peaks will be identifled) and comparing the mass spectra obtained to
the NBS library of mass spectral data for organic compounds.

Extract 3: Archive
Extract 3 will be archived and used if necessary.

Methods 3540, 8080 and 8270, Test Methods for Evaluating Solld Waste, SW-846, 3rd ed.,
1986 revised 1990.
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Table 3-23A. Comparison of Allowable Stack Gas OCL Concentrations
‘ with Stack Gas OCL Concentrations Calculated Using Detection Limits
Allowable
Stack Gas
Estimated Concentration
Detection Estimated Mass Allowable Minus the
Limit Stack Emission Stack Gas Estimated
(ug per Concentration Rate Concentration| Actual Conc,
Pesticide sample) (ug/dscm) (a) (g/s) (b) (ug/m3) (ug/m3)
Aldnn__ 0.20 0.07 B.50E-07 0.77 0.703]
alpha-BHC 0.094 0.03 3.08E-07 24736 2474
ta-BHC 0.32 0.11 1.05E-06 ] 24736 2473
amma-8HC 0.20 0.07 ~ B6.56E-07 | 24736 2474
ordane 0.20 0.07 6.56E-07 10.44 10
4,.4-DDD 0.40 0.13 1.31E-06 386.5 386 |
4,4-DDE 0.40 0.13 1.31E-06 NA NA
4,4-DDT 0.40 0.13 1.31E-06 38.65 39
eldrin 0.40 0.3 131E 0.77 0637
ndosulfan | 0.20 0.07 | 6.56E-07 | NA
ndosulfan 1l 0.40 013 | 1.31E-06] NA NA
ndrin 0.40 013 | 1.31E 4638 464
ndrin ketone 0.40 013 | 1.31E NA
eptachlor 0.20 0.07 | 6.56E-07 2.98 2.9
eptachlor epoxide 0.20 0.07 | 6.56E-07 | 148 14
ethoxychlor 2.0 0867 | 6.56E-06 | 514818 51481
onaphene 4.0 133 | 1.31E-05] 116 10.3
. exachlorobenzene i 0.33 3.28E-06 773 74

NA = Not available

(a) Stack gas required sample volume

(b) Stack gas estimated flow rate

106.00 dry standard cubic feet
3.00 dry standard cubic meters

65,000 actual cubic feet per minute
185 deg F,. stack gas temperature
0.55 volume fraction moisture

29,250 dry acfm

20,860 dry scfm
9.85 dry standard cubic meters per second
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Table 3-24. Analysis of Volatile Organics in VOST Samples

Matrices:

Holding Time:
Quantitation:

Procedures:

References:

VOST sorbent resins (charcoal /Tenax)
VOST condensate (water)

14 days
10 ng/sample

VOST tube contents will be spiked with the appropriate surrogates and internal standardg,
thermally desorbed, bubbled through organic-free water, and trapped on an analytical
absorbent trap.

VOST tubes will be analyzed separately for breakthrough determination.

Analysis will be conducted by GC/MS according to SW-846 Method 5040 for volatile
organics.

Condensate samples will be analyzed directly using a purge-and-trap device and GC/MS
according to SW-846 method 8240. Analysis will be for the complete method list of volatile
organic compounds plus the 10 highest peaks.

Method 5040, Protocol for Analysis of Sorbent Cartridges from Volatile Organic Sampling
Train, SW-846, Third Edition, November 1986, and Updates.

Method 8240, Volatile Organics by GC/MS, SW-846, Third Edition, November 1986, and
Updates.




Table 3—25. Planned Performance Test Operating Ranges

Parameter Test Conditions ()

Soils feed rate (ton/hr) 20-30

Baghouse dust feed rate (tons/hr) 2-3

Propane feed rate (scf/hr) As required

Thermal desorber combustion air flow rate (acfm) 9000 - 13000

Thermal oxidizer combustion air flow rate (acfm) 10000 - 15000

Thermal desorber gas outlet temperature (°F) 425

Thermal desorber treated soil exit temperature (°F) 800
i Thermal oxidizer gas outlet temperature (°F) 1800
: Quench outlet temperature (°F) 160 — 200 i
| Packed bed scrubber recycle water pH 4-10 |

. Thermal desorber pressure (inches w.c.) ‘ < -0.01

5 Baghouse differential pressure (inches w.c.) 2 |
E ID fan current (amps) (b)
‘ APC recycle water flow rate (gpm) (b)
: APC purge rate (gpm) 4 - 16
| CEMs oxygen (%) 3-8
| CEMs carbon monoxide (ppmy) < 100

@ All values are estimated ranges. Final values will be determined from the performance test results.

® 1o be determined during clean soil shakedown, approved by agency,
verified during performance test



MAR-13-199S 12:26 FROM FOCUS ENVIRONENTAL TO 14848’?‘34831. P.m

O a0 T

GROUF A1 PARAMETERS

u‘:: APC system water supply prossure (psig) | 20 N

i}
Maxifnum thermal desorber soll fead rate (ton/hr) 30 Go-mhuhfolhga\m{agoAiVFSO

wmwmuwmawm (@) Instantanecus AWFSQ
Maxirnum baghouse dust fead rate (ton/hr) 3 60—minute roling A
Maxithum baghouse dust feed rate (ton/ht) ()  Instantanaous A
Minimum thermal desorber exit soll temperature (F)9 700  20=minute rolling avetage AWFSO -
Mininum thermal desorber exit soil temperaturo ()< (¢) Instantaneous A i
Minimpum thermal desorber exit gas temperature (°F) 250 Instantaneous A !

As Altemative measure initial 20 minutes (e) : i
Minirdum thermal oxidizer extt gas temperature (°F) 1700  Instarfancous AWFSOI |
Maxilimmmkoaeubonmonmido(ppm) 100 60—minute rolling a\ng-AWFSO
M‘nquun packed bed scrubber recycle water pH () 20-minute rolling average AWFSO
Minimum packed bed scrubber recycle water pH 4  Instantanecus AWFSO| |
WWmemwmm (e) Instantaneous AWFSO! |

APC purge (gpm) (e) Instantaneous AWF: |
Muipum 1D Fan current (amp) (®) Instartanecus AWFSO: :
GROUP!A2 PARAMETERS L
Maxilitnm thermal desorber pressure (inches w.c.) -001  Instartanecus AWFSO! !
Minimum thermal desorber exit gas temperature (*F) 250 Instantaneous AWFSO !
Maxirpum thormal desorber exit gas temperatura ('F) 450 Instartaneous AWFSO! |
Maximum thermal desorber exit gas temperatura (°F) 500  InstantanecusVO !
Mlﬂi\unmmwmrwgahmmmm 2100  Instantaneous AWFSO t
Minimum baghousa differential pressure (inches w.c.) 1 Instartanecus AWFSO
Maxirium quench exit gas temperature (°F) 250  Instantanecus AWFSO :
1.0. Fan failure - Instantanecus AWFSO' :
Bumer system failure - Instantaneous AWFCO !
Powet failure - Instartaneous AWFSO |
Minimium stack gas oxygen (%) 3 Instantancous AWFSO |
GROUP C PARAMETERS

= . Y
Group‘Apmmchumcmumrymodtondmdaniurbclmdwihmeamm“steke'dcuo}smn.
Groug A1 Parameters are establishad from the performance test results. i
mmmmbmdmmmwgood operating practice considerations.

GWCmdondwqmmmmgmdmmwwmeamwﬁkvdﬁh

feed cutofl systam. Values are established independetrtly of parformance test condtions. ’ !
AWFSD = Automatic waste feed shutoff i

Tobosddonnltnddmirgp«hmtest :
Umits not in effect during first 20 minutes of operation
To be verified during clean soil shakedown, approved by agency, with final determination during performance test
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Schedule in Weeks
Task

No. Task 0 1 2 3 4 5 6 7 8 9 10 11 12 13

1 |Equipment Mobilization/Erection

2 |[Equipment Shakedown

3 |Pretest Execution

4 [Pretest Sample Analysis/Reporting

5 |Performance Test (3 Runs)

6 |Performance Test Sample Analysis

7 |Data Validation (by EPA Oversight Contractor)

8 |Interim Performance Test Report Preparation

9 |Interim Performance Test Report Review by Agencies

10 |Approval to Begin Production Operations . . . . . . . . . . .
Client: Wiliams Environmental Services, Inc. Thermal Desorption System Perform[File: PTF3-11.WK1
Location: Stone Mountain, GA Woods Industries Site Project No. 059312
Yakima, Washington Engr: SKG
Date; 02/18/94
Submitted By: Focus Environmental, Inc. Figure 3-11. Project Schedule - Pretest an |Activity
Review Meeting
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4.0 POST PERFORMANCE TEST OPERATION

Following completion of the performance test, the LTTD system will operate at 50% of the contaminated
soll feed rate demonstrated during the performance test, based on the maximum run average of the three
runs. This Is contingent on submittal within one week of the operating data collected during the
performance test. The data will be submitted in a form that is manipulatable and easily summarized to
establish and justify the interim operating conditions. Operation will be Increased to 60% following
submittal of preliminary stack gas particulate, HCl and free chlorine data showing acceptable levels of
emission. Operation will be increased to 75% following submittal of final stack gas particulate, HC, free
chlorine, carbon monoxide, carbon dloxide, oxygen and moisture data in the stack gas; and POHC fate
data. Full production operations will resume following submittal to and approval by Reglon X of the final
Performance Test Report, which includes a complete laboratory data package and the risk assessment
addendum.

4-1
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. 5.0 MONITORING

During the treatment of contaminated soil, monitoring of several parameters will be conducted. The
monitored parameters and the monitoring frequency are discussed in Section 3.3.12 of the performance
test plan.
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6.0 LTTD INSPECTION

The LTTD and associated equipment will be visually inspected daily during operation for fugitive emissions,
leaks, spills, and signs of tampering. Additional details conceming Inspections are included in Section 14.3
of the Thermal Desorption Work Plan.

6-1



01/27/95
Revision; 2

. 7.0 WASTE FEED SHUT OFF

During normal operation, the soil feed shut off system as described in Section 3.3.9 will be functioning any
time soil is being Introduced into the thermal desorber.

Williams will perform weekly testing of all alarms assoclated with soll feed shut offs. Weekly testing will be
conducted for all contact points and final outputs to the soil feed shut offs. Manual logs will be kept to
document the alarm and automatic soil feed shut off system testing.

Ifthe LTTD is not routinely operating, the alarm and soll feed shut off system will be functionally tested just
prior to start-up of the LTTD, and then on the weekly functional testing schedule, as described above,
during the operating period.

7-1
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2.0 PROJECT DESCRIPTION

0

Williams Environmental Services (Williams) has proposed the use of an innovative technology, low
temperature thermal desorption (LTTD), to treat pesticides-contaminated solls at the Woods Industries site
(Woods). The goals of the performance test will be to demonstrate the ability of the LTTD system to reduce
the concentrations of OCL pesticides in the soil and to meet applicable air emission control requirements.
The performance test will be deemed successful if the requirements outlined below are met:

e The concentrations of organochlorine (OCL) pesticides (aldrin, alpha-BHC, beta-BHC,
gamma-BHC, chlordane, p,p'-DOE, p,p'-DDD, p,p’-DOT, dieldrin, endrin, heptachior,
heptachlor epoxide, hexachlorobenzene, methoxyclor, and toxaphene) and metals
(As, Hg, and Pb) in the treated soil meets those specified in Washington State Model
Toxic Control Act, Residential Method B. The cleanup goals are listed in Table 1-1.

e The ambient concentrations of OCL pesticides (aldrin, alpha-BHC, beta-BHC, gamma-
BHC, chlordane, p,p’-DDE, p,p’-DDD, p,p’-DDT, dieldrin, endrin, heptachior,
heptachlor epoxide, hexachlorobenzene, methoxyclor, and toxaphene) resulting from
stack gas emissions must meet WAC maximum Acceptable Source Impact Levels
(ASIL). Ground-level concentrations are calculated based on a dispersion factor
resulting from stack height, stack gas velocity, and stack gas temperature. The

. allowable stack gas concentrations listed in Table 1-2 are based on the EPA SCREEN
model and estimated stack gas data. More accurate allowable concentrations will be
calculated when stack gas data from the performance test are available.

o The ambient concentrations of indicator metals (As, Hg, and Pb) resulting from stack
gas emissions must meet WAC Maximum Allowable Annual Ground-Level
Concentrations. In addition, ambient concentrations of any remaining metal of
concern (Be, Cd, Cr, Ni, Sb, Ba, Se, Ag, Tl) must meet appropriate risk specific dose
(RSD)(for carcinogens) or reference air concentrations (RAC)(for noncarcinogens) as
specified by 40 CFR 266, Appendix IV and V. The estimated allowable stack gas
concentrations are listed in Table 1-2.

e The concentration of 2,3,7,8-TCDD (TEQ) in the treated soil meets the agreed upon
limits listed in Table 1-1.

e A 99.99 percent destruction and removal efficiency (DRE) of a principal organic
hazardous constituent (POHC) is achieved per 40 CFR 264.343. A 99.99% DRE will be
demonstrated by measuring the concentration of hexachlorobenzene in the feed soil
and stack gas.

e The concentration of particulates in the stack gas is less than 0.03 grains per dry
standard cubic feet (gr/dscf), corrected to 7 percent oxygen.

e The emission rates of hydrogen chioride (HCI) and chlorine (Clp) in the stack gas are
controlled to meet the ambient air impact guidelines described in the Boilers and
Industrial Furnaces (BIF) guidelines described in 40 CFR 266.107. In addition, if the
feed rate of total chlorine would resuilt in an emission rate of greater than 4 Ibs/hr of
hydrogen chloride (HCI) in the stack gas, 99% removal of HCl will be demonstrated.
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e The concentration of carbon monoxide (CO) in the stack exhaust gas Is less than 100
ppmy,, based on a 60 minutes rolling average.

e Risk evaluation results related to stack gas emissions including products of incomplete

combustion (PICs) performed according to the methodology provided in the Ambient Air
Quality impact Report shows risk within or below the range of acceptable risk.

In addition to the above requirements, the stack gas will be sampled and analyzed for total polychiorinated
dibenzo-p-dioxins/polychlorinated dibenzofurans (PCDDs/PCDFs), volatile organic compounds and semi-
volatile organic compounds that are potential products of incomplete combustion (PICs). Total
PCDDs/PCDFs will be calculated by adding all congeners from the tetra- through the octa- PCDD/PCDF
groups. In addition, total equivalent 2,3,7,8 TCDD based on the relative potency of the isomers In
accordance with USEPA guidelines will be calculated for use In risk evaluation. Risk evaluation will be
made consistent with the methodology used in the Ambient Air Quality Impact Report (AAQIR) for the
Woods Industries Site prepared by Burlington Environmental, Inc.

The performance test will consist of three replicate sampling runs. In the test, soil feed and operating
conditions are designed to achieve the following goals:

e Establish maximum soil mass feed rate (target 20-30 tons/hr)

e Demonstrate minimum thermal desorber exit soil temperature (target 700° F)

e Demonstrate minimum thermal oxidizer exit gas temperature (target 1700°F)

o Demonstrate minimum Air Pollution Control (APC) system recycle water flow rate

¢ Demonstrate minimum APC system purge rate (target 12 gpm)

s Demonstrate minimum packed bed scrubber recycled water pH (target 4)

e Establish control limits for the LTTD and Air Pollution Control (APC) system operating
parameters

o Establish maximum stack gas velocity by correlating the velocity to ID fan amperage

e  Establish minimum oxygen concentration in the stack gas.
Stack sampling protocals for the performance test are summarized as follows:
¢ Particulates and HC! by EPA Method 5 (BIF Method 0050)
e OCL Pesticides and semi-Volatlle organics by EPA Modified Method 5 (SW-846

Method 0010).

2-2




WOODQAP.DOC
059312

]

e Volatile organics by EPA Volatile Organics Sampling Train (VOST SW-846 Method
0030)

e Metals by EPA Multiple Metals Train (EPA Draft Method 29)

e PCDDs/PCDFs by EPA Method 23 (EPA Method 23)

e Continuous emissions monitoring (CEM) for CO (EPA Method 10) and O2 (EPA
Method 3A).

The Quality Assurance Project Plan (QAPP) describes the procedures that will be implemented to ensure
that quality data are acquired during the performance test. The QAPP is based on the guldelines described
in Interim_Gui , pparing i ject Plang EPA-600/4-83-004,
Feb 1983. The QA/QC procedures specific to the stack gas sampling and analytical contractor(s) will be
Incorporated into this plan, as needed.
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY

The remedial activitles at the Woods Industries site are being performed under the oversight of EPA Region
X. The EPA Remedial Project Manager (RPM) will be onsite during the performance test. Other regulatory
observers from EPA Reglon X, EPA technical assistance groups, EPA oversight contractors, and state and
local agencies may also be at the site during the performance test.

The performance test program will be performed by a project team consisting of representatives of
Burlington Environmental, Inc. (BEI), Willlams, and a group of subcontractors. The stack testing for this
project will be conducted by a subcontractor who Is experienced in the testing of thermal treatment
systems. Analytical services will be provided by one or more analytical laboratory subcontractors. A
performance testing consultant will serve as the Performance Test Manager (PTM). The overall project
organization and lines of responsibility are shown In Figure 3-1. Names of personnel who have been
already been selected for the project team are included on this Figure. Since all contractors have not been
selected at this time, some individuals will be added at the time of contractor selection.

The BEI Project Manager has overall responsibility for coordinating site activities. He will have oversight
responsibilities for Willlams’ operations during the LTTD system testing.

The Williams Principal in Charge is the corporate officer with overall responsibility for the financial,
operational, and heaith and safety aspects of the project. The Principal in Charge interacts with the client,
regulatory agencies, and the Williams Project Manager as required.

The Willlams Project Manager is responsible for coordinating LTTD operations with the test team and
providing liaison with the EPA Remedial Project Manager (RPM) during testing. Some of his
responsibilities include:

o  Working with the PTM in planning and implementing the Performance Test Plan
e Preparing the LTTD system for testing

e Calibrating instruments prior to the test

¢ Testing automatic waste feed shut offs (AWFSOs) prior to the test

e Operating the LTTD system at planned test conditions
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¢ Recording LTTD process data required by the test plans

e Coordinating LTTD operational actlvities with the Stack Testing Manager through
communication with the PTM

o Certifying sectlons of the performance test report that document the process
operations.

The PTM will be responsible for the development of the performance test plan and performance test report
and for coordinating activities among various project team members. Specific responsibilities will include:

e Developing the Performance Test Plan

e Coordinating reviews of the Performance Test Plan and QAPP by ail performance test
participants prior to the performance test

e Ensuring compliance with the Performance Test Plan and the QAPP by ail project
team members during the performance test

. e Assisting the Willlams Project Manager in interfacing with the EPA RPM and other
regulatory observers/oversight contractors during the performance test

o Providing coordination between the Willlams Project Manager and the Stack Sampling
Coordinator during the performance test

e Providing field review of process operating logs, Performance Test Sample Collection
Sheets, stack sampling logs, chain of custody forms, and request for analysis forms

e Interfacing with the Laboratory Analysis Coordinators while samples are being
analyzed

s Interfacing with the Stack Sampling Coordinator while the performance test stack
sampling data is being reduced

e Supervising production of the Performance Test Report

e Certifying the overall performance test results and Performance Test Report

e Coordinating review of the Performance Test Report with regulatory agency personnel
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. A Quality Assurance Officer (QAQ) who reports to the Williams Principal In Charge will also be appointed
whose responsibilities will include:

e Reviewing QA/QC activitles and communicating the results of those activities to the
appropriate personnel

e Making recommendations to the Willlams Principal in Charge if problems are detected
e Ensuring that appropriate corrective actions are taken if problems are detected

e Conducting or coordinating any required audits of field or laboratory procedures to
ensure compllance with the Performance Test Plan and QAPP

e Verifying that test data are adequately recorded and maintained and that raw data are
properly recorded, validated, and interpreted.

A Process Sampling Coordinator (PSC) will be appointed who will have the following responsibilities:

e Preparing and shipping soil sampling equipment, soil sample containers, and shipping
. containers to the test site

e Assigning and recording soil sample numbers

e Reviewing and approving Performance Test Sample Collection Sheets

e Documenting stack sampling activities in a field logbook

e Directing and/or participating in soil sampling activities

e Overseeing preservation of soil samples in the field

e Preparing soil samples and packaging them for shipment to the laboratory
e Preparing chain of custody and request for analysis forms for soil samples

¢ Shipping soil samples to the laboratory.
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A Stack Sampling Coordinator (SSC) will be appointed who will have the following responsibilities:

e Preparing and shipping stack sampling equipment and stack sample containers, and
stack sample shipping container to the test site

e Assigning and recording stack sample numbers
s Preparing and calibrating stack sampling equipment
e Directing stack sampling activities

e Recording fleld test data required by the Performance Test Plan or stack sampling
methods

e Reviewing and approving all field data sheets

e Completing chain-of-custody forms and request for analysis forms for stack samples
o Overseeing preservation of stack samples in the field

e Labeling stack samples and preparing them for shipment to the laboratory

e Shipping stack samples to the analytical laboratory

e Reducing stack sampling data and performing all calculations and QA activities
required by the sampling methods

e Preparing a draft and final report of stack sampling activities.

One Laboratory Analysis Coordinator (LAC) will be appointed for each laboratory that provides analytical
services for the project. His/her responsibilities will include:

¢ Receiving, verifying, and documenting that incoming field samples correspond to the
chain-of-custody Information

e Maintaining records of incoming samples
e Tracking samples through processing, analysis, and disposal

e Preparing QC samples for analysis during the project

34
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Verifying that personnel are trained and qualified In specified laboratory QC and
analytical procedures

Verifying that laboratory QC and analytical procedures are being followed as specified
in the QA/QC Plan

Reviewing QC and sample data during analysis and determining if repeat samples or
analyses are needed

Submitting certified QC and sample analysis results and data packages to the PTM

Archiving analytical data.




4.0 QUALITY ASSURANCE OBJECTIVES

QA objectives for precision, accuracy, and completeness are addressed In this section. Procedures and
formulas for determining accuracy and precision are discussed in Section 13.0 of this document. The
following definitions briefly describe the QA objectives of precision, accuracy, and completeness:

Accuracy: The degree of agreement of a measurement (or an average of measurements of the same
parameter) X, with an accepted reference or true value, T. Accuracy is usually expressed as the difference
between the two values, X - T, or the difference as a percentage of the reference or true value, 100 (X -
T)/T, and sometimes expressed as a ratio, X/T. In some cases, accuracy is described as the percentage
recovery of a known quantity of material added to a sample prior to analysis. Accuracy is a measure of the
bias in a system.

Precision: A measure of mutual agreement among individual measurements of the same propaerty, usually
under "prescribed similar conditions.” Varlous measures of precision exist depending on the prescribed
similar conditions. If the number of samples s less than 4, the precision Is described as range percent
from the average of replicate measured values for analysis of the same parameter. If the number of

samples Is four or greater, precision Is best described in terms of relative standard deviation.

Completeness: A measure of the amount of valid data obtained compared to the amount expected to be
collected under normal conditions. Completeness is usually expressed as a percentage.

When experience, established methods of analysis, and homogeneous sample matrices are all present in a
project, QA objectives can be stated with some degree of confidence that they can be achieved.
Predetermined tolerance limits for the overall precision and accuracy of sampling and analysis cannot be
established before the collection of field samples. Therefore, the establishment of QA objectives for a
particular performance test project must rely heavily on spike recovery and results of duplicate analyses or
samples analyzed before the collection of actual performance test samples.

Data quality objectives for the measurement parameters associated with this project are presented in Table
4-1. Precision estimates presented in the table represent variability for replicate measurements of the same
parameters, expressed in terms of range percent or relative standard deviation, as appropriate. Accuracy
values Include components of both random error and blas, expressed as a percentage of the true value (for
reference materials) or percent analyte recovery (for spiked samples).
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Table 4-1. Specific Objectives for Data Quality
Test Matrix/ Method of
Parameter(s) Test Series Determination Frequency Accuracy Precision
OCL Pesticides | Feed soil Duplicate analysis One sample per matrix NA < 35 RP if concentration
(SW846-8080) Treated soil > 5 times the detection
Scrubber limit, otherwise < 50 RP
Blowdown Surrogate One matrix spike and 50 - 130% < 35 RP of surrogate
(dibutylchlorendate) spiked matrix spike duplicate (recovery) recovery
before sample preparation per each matrix
Blanks Method blank carried Once per sample batch <5% of analyte concentrations or < 2 times
through all sample detection limit
__prep. and analysis steps
Metals (total) Feed soil Duplicate analysis One sample per matrix NA < 35 RP for results >
(SW846-6010 Treated soil lowest calibration standard
and 7471) Scrubber One sample from a run One sample per matrix 70 - 130% recovery NA
Blowdown spiked at 10 times the
detection limit
Blanks Method blank carried Once per sample batch <5% of analyte concentrations or < 2 times
through all sample detection limit
o prep. and analysis steps
Healing Value Feed soil | Duplicate analysis One sample per matrix NA <10 RP
Ash Content Known material Once per sample batch 90 - 110% of
Moisture reference value NA
|_Chlorine Content | of known material
HCI/CI2 Stack gas M5 H2804 and NaOH impinger Once per performance 85-115% NA
(SW846-9057) impinger solutions post spiked at test (recovery)
samples < 3 times native level
Duplicate analysis on H2SO4 | Once per performance NA < 25 RP if concentration >
- and NaOH impinger solutions | test S times DL, otherwise < 50
Blank Method blank carried Once per performance <5% of analyte concentrations or < 2 times
through all sample preparation| test detection limit
Oxygen and Stack gas Single analysis of Prior to sample analysis 98 -102% (assuming | NA
Carbon Dioxide | MS, M23 ambient air air at 20.8% oxygen)
bag samples Triplicate analysis of Each sample NA <2RP

test samples
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Table 4-1. Specific Objectives for Data Quality
Test Matrix/ Method of
Parameter(s) Test Series Determination Frequency Accuracy Precision
PCDD's/PCDFs | Stack gas M23 Sorbent resin is spiked with Every sorbent cartridge 70-130% < 30% RSD of surrogate
EPA Method 23 | train samples surrogates prior to sample (recovery) recoveries
(SW846-8290) and blank M23 collection
train Train components are Every train component 40 - 130% (recovery) | <60% RSD of surrogate
spiked with internal for tetra- through recoveries
standards prior to analysis hexa-chlorinated
homologues, 25 -
130% recovery for
hepta and octa
homologues
Blank M23 Method blank for each Once per performance <5% of analyte concentrations or < 2 times
train sample train component | test detection limit
Audit Audit provided by Once per test 80 - 120% of true NA
== regulatory agency value
PCDDs/PCDFs Duplicate analysis _ Once per test run NA <25 RP
(SW846 8290) Treated soil Surrogates spiked before Every sample 40 - 135%(recovery) | NA
sample preparation
Blank Method blank carried
through all sample Once per test <5% of analyte concentrations or < 2 times
preparation detection limit
Surrogates spiked before Once per test 40 - 135%(recovery) | NA
sample preparation
Surrogates spiked before Once per test 40 - 135%(recovery) | NA
Rinsate sample preparation
OCL Pesticides | Stack gas MMS | Duplicate analysis of all Once per performance NA < 50 RP if pesticide concen-
(SW846-8080) train samples train components from test tration is above lowest
the run with the highest calibration standard; < 100
~ pesticide concentration RP in all other cases
Surrogate (dibutyl Every sample 50 - 150% < 40 RP of surrrogate
chlorendate) spiked before (recovery) recovery
sample preparation
Blank MM5 Method blank for each Once per performance <5% of analyte concentrations or < 2 times
train sample train component test detection limit
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Table 4-1. Specific Objectives for Data Quality
Test Matrix/ Method of
Parameter(s) Test Series Determination Frequency Accuracy Precision
Semivolatile Stack gas MM5 | Duplicate analysis of all Once per performance NA < 50 RP if target compound
Organic train samples train components from test concentration is above
(SW846-8270) one run lowest calibration
standard; <100RP
in all other cases
Spiked with isotopical Every sample 50 - 150% < 40 RP of surrogate
labeled surrogates before (recovery) recovery
sample ana
Blank MM5 Method blank for each Once per performance Verify noncontamination of field samples
train sample _train component test
Metals Stack gas MMT | One sample preparation Once per performance 70 - 130% recovery NA
(SW 846-6010, samples from each train component test per component
7000-series) is analyzed and then
spiked at 10 times
the detection limit
Standards Duplicate preparation and Once per performance 75 - 125% of true <35RP
analysis of NIST standard test value
~reference filters
Blanks Duplicate preparation and Once per performance 70 - 130% recovery < 35 RP except mercury
analysis of complete blank test except mercury
sampling trains spiked at For mercury, once per For mercury <25 RP
10 times the DL sample matrix
Analysis of method blanks Once per performance Evaluated on a case-by-case basis
test
| Volatile Organics| Pre-analysis Analysis of 4 tubes spiked Demonstrate prior to 75-125% recovery < 25% RSD between
(SW846-8240) VOST tube with standard independent sample analysis spike recoveries
demonstration of calibration standards @
100 ng
VOST Samples | Spike each VOST tube Every VOST tube 50-150% recovery <35% RSD of sample
sample with surrogates sample recove
Condensate spiked with Every condensate 50-150% recovery <35% RSD of sample
surrogates sample recovery
Blanks Field blanks to verify lack 1 pair for 6 samples < lowest standard NA

of field contamination
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Table 4-1. Specific Objectives for Data Quality

Test Matrix/ Method of
Parameter(s) Test Series Determination Frequency - Accuracy Precision
Volatile Organics| Blanks Trip blanks to verify no 1 pair with each shipment; < lowest standard
(SW846-8240) (Continued) cross-combination in analyzed only if field only
(Continued) shipping or storage if field blanks contaminated
Lab blanks (prepared in 1 pair per day; analyzed < lowest standard
same batch as field tubes only if trip blanks are
and archived) contaminated
System blanks to verify no Daily, before analysis of < lowest standard
laboratory contamination samples and between
high-level samples
Audit Analysis of sample from Once per performance 50-150% of true NA
S EPA audit cylinder test value
Carbon Stack gas Calibration error, 3 points Once prior to performance 1 5% of span NA
monoxide CEMS (Low and High Range) _test
Calibration checks, high Daily during perfromance Within 3% of span NA
and low range test
Relative accuracy test Once prior to performance Within the greater of | NA
test 10ppm or 10% of
reference method
Calibration drift test, high and | Once prior to performance NA Within 3% of span
low range, 7-day period, 24 test
hour test
Oxygen Stack gas Calibration error, 3 points Once prior to performance test | < 0.5% Oxygen Within 0.5% Oxygen
CEMS Calibration checks, high Daily during perfromance test Within 0.5% Oxygen | NA
and low range
Relative accuracy test Once prior to performance test | Incorporated into CO relative accuracy test
Calibration drift test, 7-day Once prior to performance Within 0.5% Oxygen | NA
ST IRS— Ry 4 A test
Explanation of abbreviations:

NA - Not Applicable; RSD - Relative Standard Deviation; RP - Range Percent
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Data completeness represents the percentage of valid data collected from the total number of valld tests
conducted. As it applles to a performance test program, data must be essentially 100 percent complete, In
that three valid test runs are needed for each test condition. Because the possibility exists that a sample
may be lost or broken, the data from each individual analytical parameter may not be 100 percent
complete for all test runs. This may not, however, necessarily invalidate a run. With this in mind, it is
difficult, if not impossible to establish numeric values for data completeness for each parameter. The
completeness objective of this performance test program is to generate sufficient data for the regulatory
agencles to judge the performance of the LTTD system.

A number of procedures will be used to meet the precision and accuracy objectives of the analytical
program. All sampling and analytical activities will be conducted following referenced procedures. All
reference materials used as calibration standards, surrogate compounds, or laboratory control samples will
be of the highest purity commercially available, usually greater than 98 percent. The instruments used in
the analysis will be verified each day that samples are analyzed as described in Sections 8.0 and 11.0 of
this QA document. Assessment of data precision and accuracy will be accomplished by evaluating the
results from analysis of standards, reagent or method blanks, field and trip blanks, duplicate samples, and
matrix or surrogate spiked samples.

The QA/QC program will focus upon controlling measurement error within these estimated limits of
measurement uncertainty. It should be noted that these limits are estimates which are, In most cases,
described in the referenced analytical methods. They represent the range of results which can be
expected from these methods based on actual field sampling results and laboratory-based QA/QC studies.
Therefore, it is reasonable to expect that the measurement errors associated with this project will be within
the objectives shown in Table 4-1.

If ongoing QA/QC procedures reveal that a measurement's error has exceeded the estimated data quality
limits, the source of the excessive error will be identified and corrective action will be taken, as described in
Section 14.0. If data fall outside the acceptable range of precision and accuracy, even after corrective
action has been taken, those data points will be flagged In the final report. The precision and accuracy for
those measurements will be reported as determined using the actual data. Also, alternative procedures
(either sampling or analytical) may be considered and recommended if possible. Any changes or additions
would necessarily be agreed to by all parties before implementation.

The analytical laboratory conducting the analysis of the performance test samples will be required to have

standard procedures for preparing, reviewing, and controlling distribution of analytical procedures.




5.0 SAMPLING PROCEDURES

The stack sampling procedures will be implemented by a subcontractor with demonstrated experience In
successfully conducting performance stack tests for compliance with applicable regulations. The
contractor will be responsible for implementing the detailed stack sampling and analytical procedures
which are defined in the Performance Test Plan, as they are approved by the regulatory agency.

Process sampling will be coordinated and conducted by Williams personnel. Williams will be responsible
for implementing the detailed sampling procedures which are defined in the Performance Test Plan, as they
are approved by the regulatory agency.

Performance test samples will be taken for the following process streams:

e Soil feed

e Treated soil

e Scrubber blowdown
e Stack gas.

Sampling point locations are shown in Figure 3-3 of the Performance Test Plan

The sample collection equipment, procedures, frequency, and methods for the performance test are
summarized in Table 34 of the Performance Test Plan. Detailed descriptions of these procedures are
presented in the Performance Test Plan, Section 3.4.1, which are incorporated here by reference. Table 5-
1 summarizes all samples to be collected during the performance test including those related to the
QA/QC (duplicates, replicates, spikes, audits and blanks).
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Table 5~1 Summary of QA/QC Samples

Sample Matrix

Routine
Samples or
Field Splits (a)
(No. per Run)

Flald

Duplicates (a] Number
of Runs

(No. per Run)

Total Samples
Collected
During Test

Feed soil
Physical properties
OCL pesticides
Total metals
Archive
Sampling equipment rinse blank
Subtotal

- .-

NA

oooo

NA

o

NA

WoLoeoe

w

-

Treated soil
Physical properties
OCL pesticides
Total metals
Dioxins and furans
Archive
Sampling equipment rinse blank
Subtotal

- ek A s s

NA

o-00O0

NA

NA

LLuLwoeoe

w

e, weee

O-LVowwoe

-

Scrubber Blowdown
OCL pesticides
Total metals
Archive
Sampling equipment rinse blank
Subtotal

NA

NA

NA

woee

LW-owo

-

Stack Gas M5
Filter
Front half rinse
Acid impinger liquid
Alkaline impinger liquid
Deionized water reagent blank
Acetone reagent blank
Sulfuric acid solution reagent blank
Sodium hydroxide solution reagent blank
Subtotal

- -

NA
NA
NA
NA

oo oo

NA
NA
NA
NA

NA
NA
NA
NA

WLwoe

Stack Gas M23
Filter
Resin trap
Acetone/methylene chloride rinses
Toluene rinses
Filter (blank train)
Resin trap (blank train)
Acetone/methylene chloride rinses (blank train)
Toluene rinses (blank train)
Filter blank
Resin trap blank
Acetone/methylene chioride reagent blank
Toluene reagent blank
Subtotal

- a e .

NA
NA
NA
NA
NA
NA
NA
NA

coooo

NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA

LLwe

O = = ws ot ot or - WDWWW

-
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Table 5-1 Summary of QA/QC Samples
Routine
Samples or Field Total Samples
Field Splits (a) | Duplicates (a] Number Collected
Sample Matrix (No. per Run) | (No. per Run)| of Runs | During Test
Stack Gas MM5
Filter 1 0 3 3
Resin trap 1 0 3 3
Acetone/methylene chioride rinses 1 0 3 3
Impinger liquid 1 0 3 3
Filter (blank train) NA NA NA 1
Resin trap (blank train) NA NA NA 1
Acetone/methylene chioride rinses (blank train) NA NA NA 1
Impinger liquid (blank train) NA NA NA 1
Filter blank NA NA NA 1
Resin trap blank NA NA NA 1)
Acetone/methylene chioride reagent blank NA NA NA 1)
Water reagent blank NA NA NA 1
Subtotal 4 0 3 19/
Stack Gas MMT
Filter 1 0 3 3
Nitric acid probe rinse 1 0 3 3
Impinger 1, 2, & 3 solution and rinses 1 0 3 3
Impinger 4 solution and rinse 1 0 3 3
Impinger 5 & 6 solution and rinse 1 0 3 3!
Impinger 5 & 6 HClrinse (if used) 1 0 3 3
Filter blank NA NA NA 3
Nitric acid probe rinse (blank train) NA NA NA 1
Impinger 1, 2, & 3 solution and rinse (blank train) NA NA NA 1
Impinger 4 solution and rinse (blank train) NA NA NA 1
Impinger 5 & 6 solution and rinse (blank train) NA NA NA 1
Impinger 5 & 6 HClrinse (f used) (blank train) NA NA NA 1
Nitric acid solution reagent blank NA NA NA 1
Water reagent blank NA NA NA 1
Nitric acid/hydrogen peroxide solution reagent blank NA NA NA 1
Acidified potassium permanganate solution reagent b NA NA NA 1
HCI solution reagent blank (if used) NA NA NA 1
Subtotal 6 0 3 31
Stack Gas VOST
Tenaxresin tube k) 0 3 12
Tenax resin/charcoal tube 4 0 3 12
Condensate 1 0 3 3
Tenax resin tube field blank 1 0 3 3
Tenax resin/charcoal tube field baink 1 0 3 3
Tenaxresin tube trip blank NA NA NA 1
Tenax resin/charcoal tube trip blank NA NA NA 1
Tenax resin tube laboratory blank NA NA NA 1
Tenax resin/charcoal tube laboratory blank NA NA NA 1
Tenaxresin tube audit samples NA NA NA 3
Tenax resin/charcoal tube audit samples NA NA NA 3
Subtotal 11 0 3 43
TOTAL 37 2 f 3 154

(a) "Field Splits* are separate portions of the same sample, placed into individual containers.
*Filed Duplicates® are separate samples collected from the same sampling point.




6.0 SAMPLE CUSTODY

Stack sample custody will be the responsibility of the SSC from the time of sample collection until the
samples are shipped to the analytical laboratory. Process sample (soils) will be the responsibility of the
PSC from the time of sample collection until the samples are shipped to the analytical laboratory. After
samples are received at the laboratories, custody will be maintained by the LAC(s).

Samples will be kept in appropriate containers labeled to uniquely identify each sample. An example
sample collection sheet, shown in Figure 6-1, will provide an inventory and field sampiing record of each
process sample collected during field operations. A set of sample collection forms for stack sampling
activities will be provided by the stack sampling coordinator once the stack sampling contractor is chosen.
These forms will be amended to this QAPP as Attachment 1.

Chain of custody record forms will provide the formal custody record. A "Request for Analysis® form,
describing the analyses to be performed on each sample, will accompany samples to the laboratory. Both
Chain of Custody and Request for Analysis forms will be provided by the LAC(s) once the analytical
contractor is chosen. These forms will be amended to this QAPP as Attachments 2 and 3 respectively.

Samples will be kept on ice as appropriate in an ice chest and will be shipped to the analytical laboratory In
a secured chest. Chain of custody forms will be executed and retained as follows:

e One copy retained by the PTM
e One copy retained by the sampling team collecting the data
e One copy sent separately to the analytical laboratory.

The LAC(s) will inventory each shipment of samples and sign and date the original chain of custody form.
He will then make a note on the custody form of any discrepancy in the number of samples or breakage of
samples. The PTM and the QAO will be notified immediately of any problems identified with shipped
samples. All samples will be logged into the contractor's laboratory information management system to
track sample information. The laboratory will maintain custody of the samples for a minimum of 60 days
after reporting or until notification for release is received from the PTM. A final copy of the completed chain
of custody forms will be forwarded to the PTM for inclusion in the final report.
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Figure 6—1. Performance Test Sample Collection Sheet

QAPFS -1, WK

lA. Sample Information:

Sampile Type/Name:

Sample No(s):
Aun No.:

Sample Amount(s):

Number of Sampies:

Collection Date/Time:

&&m&m

Process Area:

|

Location Description:

Sample Description:

Hazard Category:

C. Sampling E:

Type:

D. Sample Form (circle one):

" " L

Uquid Solid

E. Sample Container (check one):

Comments

4 ounce glass jar
8 ounce glass jar

| ore

16 ounce glass jar

32 ounce glass jor

IF. Preservativa (circle ;no):

J:ommh

Yes No i so, what type:

G. Sample Composited?:

Yeos No
Composite No. 1:

Composite No. 2:

Composite No. 3:

Composite No. 4:

Composite No. 5:

Composite No. 8:

Composite No. 7:

Compoasite No. 8:

Composite No. 9:

Composite No. 10:

Composite No. 11:

Composite No. 12:

Composite No. 13:

Composite No. 14:

Composite No. 15:

FEREEEEREREEEEE

Composite No. 16:

'H. Approval:

P ¥
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7.0 CALIBRATION PROCEDURES AND FREQUENCY

The objective of this section is to assure that LTTD process Instruments, gas sampling equipment, and
analytical instruments are performing properly before conducting the performance test and analyzing
performance test samples. Equipment and instruments used to generate data for determining compliance
with performance requirements or to establish quantitative allowable operating limits will be calibrated prior
to and/or during the performancae test as necessary.

The calibration procedures are separated into three groups according to the personnel who will parform
them. The process instruments will be callbrated by Willlams operational personnel, stack sampling
equipment by the stack testing subcontractor, and analytical instruments by laboratory personnel. The
calibration procedures for each of these groups are described in the following subsections.

7.1 LTTD PROCESS INSTRUMENTS

The following LTTD process instruments will be checked, tested and/or callbrated before the performance
test.

o Feed conveyor feed weigh cell

s Baghouse dust flow meter

o Thermal desorber exit gas temperature monitor

e Thermal desorber exit soil temperature monitor

e Thermal desorber pressure monitor

e Thermal oxidizer exit gas temperature

e Baghouse differential pressure gauge

¢ Quench exit gas temperature thermocouple

e  APC system recycle water lowmeter

¢ Quench/packed bed scrubber liquid pH probe

e APC system water supply pressure gauge

e APC system purge rate flow meter

o |D Fan ammeter

e Stack gas CO monitor

e  Stack gas O2 monitor.
The calibration procedures for each specific Instrument are summarized in Table 7-1. The procedures will
be performed within the time periods (frequencies) shown in the table.
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Table 7-1. Summary of Process Instrument Calibration Procedures, Acceptance Criteria, and Frequency
Instrument Type Calibration Procedure Acceptance Criteria Frequency
FLOW
Feed soil Weigh cell Perform calibration procedures based on % 1.0% Span Within 1 month of
Baghouse Dust Flow meter manufacturer's recommendation performance test
APC Purge Flow meter
|_APC Recycle water _Flow meter — |
| TEMPERATURE
Thermal desorber exit gas Thermocouple Check thermocouple type and condition; +2.5% span Within 1 month of
Thermal desorber exit soil use standard thermocouple simulator to performance test
Thermal oxid. temperature generate a millivolt signal from the ANSI
Baghouse exit gas standard thermocouple tables corresponding
Quench exit gas to a given temperature; adjust output signal
Packed scrubber exit gas to generate the proper temperature readout.
| PRESSURE GAUGES |
Thermal desorber Pressure Use standard pressure calibrator or mano- £ 2% of span Within 1 month of
Quench recycle flow Transmitter metler to generate a signal corresponding performance test
APC water supply Pressure switch to pressure signaldata given by the
Baghouse DP manufacturer.
| 1D Fan DP =
| CEM SYSTEM
General NA System Audit Review calibration, Daily during
check data, inspect performance test
recording system,
panel lights, sample
transport and
interface system
Calibration check (High and Low Range) Average deviation Daily during
from mean within performance test
3% of span
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Table 7-2. Sampling Equipment Calibration Requirements
Measurement
Equipment Acceptance Limits Frequency/Method Corrective Actions References

Wet Test Meter Capacity > 3.4 m3hr (120 ft2/ Calibrate initially, and then Adjust until specffications Section 5.3.1,
hr) accuracy within 1% yearly by liquid dis— are met, or return to Method 5 (a)

placement. manufacturer.

Dry Gas Meter Yi=Y % 0.02(Y) Calibrate vs wet test meter Repair or Replace and Section 5.3.1 -

EPA Methods (a) initially, and when post—test then recalibrate. 5.3.3, Method 5(a)

check exceeds Y + 0.05.

Thermometers Impinger thermometer =1°C Calibrate each initially as a Adjust; determine a Section 4.3,
(2°F); Dry gas meter separate component against constant correction factor Method 2 (a)
thermometer, +3°C (5.4°F) a mercury—in—glass or reject.
over range; Stack temperature thermometer.
sensor, =1.5% of absolute
temperature. .

Barometer = 2.5 mm (0.1 inches) Hg of Calibrate vs mercury-in— Adjust to agree with a Section 5.7,
mercury —in—glass barometer glass barometer initially; certfied barometer. Method 5 (a)

check before and after each
field test.

Probe Heating Capable of maintaining 120°C Calibrate component by Repair or replace and Section 5.4,

System * 14°C (248° = 25°F) at a flow APTD-0576(11) initially, if verify the calibration. Method 5 (a)
rate of 21 I/min (0.71 ft*/min) constructed by APTD-0581

(0) or use published
calibration curves

Probe Nozzle Average of 3 ID measurements Use a micrometer to Recalibrate, reshape and Section 5.1,
of nozzle; difference between measure to nearest sharpen when nozzle Method 5 (a)
high and low < 0.1 mm 0.025 mm (0.001 inches) becomes nicked, dented
(0.004 inches) or corroded.

Analytical Balance * 1 mg of Class—S weights Check with Class—S Adjust or repair. Section 2.3.3,

weights upon receipt and Method 5 (a)
i daily before each use




inclined manometer.

!
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Table 7—2. (Continued)
Measurement
Equipment Acceptance Limits Frequency/Method Corrective Actions References
Type S pitot tube All dimension specffications Calibrate initially and visually Use pitot tubes that meet Section 4.1,
and/or probe met inspect test factory opening Method 2 (a)
specffications; repair or
replace as required.
Stack gas Capable of measuring within Calibrate initially and after Adjust to agree with Hg Section 4.3,
temperature 1.5% of minimum stack gas each field test bulb thermometer, or Method 2 (a)
measurement system | temperature construct a calibration
curve to correct the
readings.
Differential pressure Agree within % 5% of inclined Calibrate initially and after Adjust differential pressure | Section 2.2,
gauge (does not manometers each field test using correction factor; Method 2 (a)
include manometers) repair or replace with

Note:

a) New Source Performance Standards, Test Methods and Procedures, Appendix A, 40 CFR 60
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The CEM system is included in the process equipment group because the calibration and operation of this
instrument are under the direction of Willlams personnel. The process CEM system Is a continuous
analyzer that will be tested before the performance test to allow time for adjustments and a repeat test if
necessary. The performance acceptance criteria are listed in Table 7-1 for the CEM. The performance
acceptance test will be conducted when the process is operating under normal conditions.

7.2 STACK GAS SAMPLING EQUIPMENT

The stack testing personnel will check, test and/or calibrate the following sampling equipment:

s Dry gas meters

e Probe and filter heating systems

e Temperature measurement systems
e Pitot tubes

o Probe nozzles

e Analytical balances.

The sampling equipment callbration requirements are summarized in Table 7-2. The requirements are
detailed in the referenced methods.

The calibration procedures performed and the results will be documented in logbooks and on special
forms. Copies of the required information will be included In the performance test report.

7.3 LABORATORY ANALYTICAL EQUIPMENT

The laboratory instruments will be calibrated as specified by the appropriate method before analyzing the
performance test samples. The calibration procedures are based on Instructions in the referenced
analytical methods. For practical reasons, the analytical instrument callbration procedures are summarized
with the internal quality control checks In Table 10-1 of Section 10.0. The calibrations performed and the
results will be reported as appropriate to assure the quality of data in the performance test sample analysis
report.
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‘ 8.0 ANALYTICAL PROCEDURES

The analytical procedures will be implemented by a contract laboratory, selacted at Willlams’ and/or the
cllent’s discretion, which has demonstrated experience in analyzing samples for the parameters identified
in the Performance Test Plan. The analysis parameters, sample matrices, number of samples, and
analytical reference methods are summarized in Table 3-11 and 3-12 of the Performance Test Plan.

Standard methods will be employed for the analyses of all collected samples, whenever possible. The
analytical methods referenced in Table 3-12 of the Performance Test Plan are described In the following
documents:

o Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, US EPA Publication
No. SW-846, 3rd edition, 1986 revised 1990.

e New Source Performance Standards, Test Methods and Procedures, Appendix A, 40 CFR 60.

e Methods Manual for Complying with the BIF Regulations, EPA/530-SW-91-010, December,
1990.

. e Annual Book of ASTM Standards, American Society for Testing and Materials, latest annual
edition.

Additional details on the analytical procedures are presented in the Performance Test Plan, Section 3.4,
which are incorporated here by reference.

8-1
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9.0 DATA REDUCTION, VALIDATION, AND REPORTING

The overall data reduction, validation, and reporting flow scheme for the performance test Is presented in
Figure 9-1. Reduction of data obtained from this performance test will invoive using the sampling and
analysis results to calculate the values for various process and performance parameters, such as feed rates
and emission rates.

The results of sample analysis will be reported in terms of mass per unit volume and converted to total
mass per sample and emission rates in mass per unit time.

The initial step in the data validation will consist of verification of all calculations involved in reduction of
sampling and analytical data. The analytical data will be reviewed using EPA Functional Guidelines when
applicable, or using the specific method’s QC requirements. Next, the data will be investigated for
consistency of the results within and between tests. For example, comparisons will be made of stack gas
flow rates, stack gas temperatures, and sampling system operating conditions. Analytical data will be
reviewed to identify variations in composition from sample to sample among replicate runs. Where
unexplainable variations appear, calculations will again be checked for errors, and the sample collection
and analytical procedures will be reviewed to identify any causes for the inconsistencies. Any calculation
errors will be corrected and anomalles in the sampling or analytical procedures will be documented and
reported In the final performance test report.

Automatic data processing procedures will be used to calculate emission rates. These procedures will be
checked manually at least once for each set of equations by the SSC. Manual checks of procedures will be
documented and retained In the project files.

9.1 TREATMENT OF OUTLYI-HG DATA AND MEASUREMENTS BELOW DETECTION LIMITS

All data collected in the study will be considered valid, with the following qualifications, and will be
reported. If anomalous results are obtained, every effort will be made to identify any problems in the
sample collection, sample preparation, and/or analysis which could have contributed to the anomaly. |f
any problems have occurred, they will be reported with the results in question, and may serve to qualify the
significance of the result(s).

In Instances where the analyte concentration in the analyzed sample is below the limit of quantitation, a

"less than" value will be reported for the sample. One halif of this quantitation limit will be used to calculate

9-1
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SUMMARY
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AND MASS EMISSION RATE
DETERMINATIONS BY
PTM AND SSC

FINAL REPORT

Figure 9—1. Overall Data Reduction, Validation, and Reporting Flow Scheme
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an emission level. This computed emission level will be reported as a “less than® value. Quantitation limits
will vary with sample type and the level of interference in the sample.

The performance test report will include, as a minimum, the following information:

s Executive summary

e Introduction

e Performance test objectives

e Sampling plan overview

e Performance test results

e QA/QC summary

e Recommended operating conditions.

The performance test report will also Include a series of appendices that will contain the following
information:

s Process sampling data logs

e Stack sampling field data and results

o Stack sampling instrument calibration results

e Process operating/monitoring data summaries
e Continuous emissions monitoring records

o Continuous monitoring instrument strip charts
e Analytical certificates

e Process instrument calibration records

e Example calculations

e QA program results summary.

All original and supporting information will be retained In Williams' project files for a period of 3 years from
the performance test. The project files will include field logbooks, original records of LTTD process
conditions, performance calculation work sheets, sample traceability records, analytical instrument output
documents, analytical resuits calculations, and QA program documentation. Coples of all records will be
maintained by the organization that generated the original record and one copy will be provided to Williams
for archiving.

9-2
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10.0 INTERNAL QUALITY CONTROL CHECKS

Blanks of all reagents and solvents used in the fleld for sample recovery will be taken, as well as method
blanks to assess possible field or laboratory contamination. Field blanks and trip blanks will be collected
for the M23. Samples of an extract taken from the adsorbent resins used in M23 trains will be analyzed to
ensure that the resins are free from significant background contamination. Alternately, prepared resins will
be purchased from a supplier who will certify the lack of contamination. Process parameter measurements
(temperatures, flows, etc.) will consist of reading the appropriate instrument (thermocouple readout,
flowmeter, etc.), which will be calibrated before the test.

internal QC determinations will be performed by analysis of various blanks, standards, spikes, and
duplicates. Table 4-1 in Section 4.0 summarizes the QC samples planned for verifying analytical results.
The analytical equipment QC control checks, frequencies, acceptance criteria, and corrective actions are
summarized in Table 10-1. The QC information In Tables 4-1 and 10-1 will be reviewed before the
performance test and revised at that time if needed to ensure the quality of the performance test data.

10-1
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Table 10-1. Summary of Laboratory Analytical Quality Control Checks, Frequencies, Acceptance Criteria, and Corrective Action

" Parameter/ i e
Method Quality Control Check Frequency Acceptance Criteria Corrective Action
OCL Pesticides Linearity check (multi- Once before sample analysis | Refer to SW846 Methods (1) Repeat linearity check
(GC/ECD Analysis)| point cal.) and once every 72 hours 8080 and 8000A (2) If still unacceptable, make
necessary adjustments
(3) Repeat linearity check
Single point check once every 12 hours Refer to SW846 Methods (1) Repeat single point check
(middle concentration
standard after each group of 8080 and 8000A (2) If still unacceptable, perform
10 samples) new multipoint calibration
Retention ime window Daily— | Referto SW846 Methods Flag data
8080 and 8000A
Surrogate spike analysis Every sample Refer to SW846 Methods | (1) Check calibration and
8080 and 8000A standards.
(2) Check instrument
(3) Repeat analysis
(4) Flag data
Internal standard Every sample - | Refer to SW846 Methods Flag data
8080 and 8000A
* Extraction blanks | Once per extraction lot | Refer to SW846 Methods Used to assess memory o
(01 20 samples) 8080 and 8000A effects
" Injection blanks ~ | Once every 12 hours " Refer to SW846 Methods | Follow laboratory i
AAAAA - i o | 8080 and 8000A standard procedures
Matrix spike duplicate 5% or < 20 per batch Refer to SW846 Methods (1) Run check standard
samples 8080 and 8000A (2) Correct problem
(3) Flag data
| Chloride i Multi-point calibration Initially and as required r>=0.995 (1) Check calculations
(lon Chromato- (2) Recalibrate
graph) Initial calibration verification |Prior to sample analysis +/-10% from expected (1) Check calculations
concentration (2) Rerun ICV
(3) Recalculate as necessary
Single-point calibration After every 10 samples and +/- 10% from expected (1) Check calculations
end of run concentration (2) Rerun ICV
T | AT | S (3) Recalculate as necessary
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Table 10-1. Summary of Laboratory Analytical Quality Control Checks, Frequencies, Acceptance Criteria, and Corrective Action

Pammeitgﬁi
Method Quality Control Check Frequency Acceptance Criteria Corrective Action
Chloride Calibration blank Daily and after each ICV <detection limit (Y Rerun
(lon Chromato- and CCV (2) Clean system
graph) (3) Rerun sample back to
last blank
Reference standard Prior to sample analysis +/- 10% from expected (1) Check calculations
concentration (2) Rerun reference standard
e e (3) Rerun ICV
Volatile Mass scale calibration As needed Manufacturer Repeat calibration
Organics, using PFTBA ) k¥ f_pe_gfﬁ_gations
Semivolatile lon abundancefintensity Beginning of each 12-hour Refer to SW846 Methods Repeat calibration
Organics, _chc_u_:k shift 8240, 8270, 8290, & 8000A
PCDDs/PCDFs, Linearity check (multi-point Once before sample analysis | Refer to SW846 Methods (1) Repeat linearity check
(GCMS Analysis) | cal.) 8240, 8270, 8290, & 8000A | (2) If still unacceptable, make
necessary adjustments
(3) Repeat linearity check
Single point check Daily (beginning of each Refer to SW846 Methods (1) Repeat single point check
12-hr shift) 8240, 8270, 8290, & 8000A | (2) If still unacceptable, perform
new multipoint calibration
Retention time window Daily o Refer to SW846 Methods Flag data
8240, 8270, 8290, & 8000A
Surrogate spike analysis Every sample | Referto SW846 Methods | (1) Check calibration and
8240, 8270, 8290, & 8000A standards
(2) Check instrument
(3) Repeat analysis
(4) Flag data
Internal standard Every sample Refer to SW846 Methods Flag data
8240, 8270, 8290, & 8000A
Extraction blanks Once per extraction lot Refer to SW846 Methods Used to assess memory effects
(0 20 samples) 8240, 8270, 8290, & 8000A
Matrix spike duplicate 5% or < 20 per batch Refer to SW846 Methods (1) Run check standard
samples 8240, 8270, 8290, & 8000A | (2) Correct problem

(3) Flag data
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Table 10-1. Summary of Laboratory Analytical Quality Control Checks, Frequencies, Acceptance Criteria, and Corrective Action
Para-m-eterl :
Method Quality Control Check Frequency Acceptance Criteria Corrective Action
Metals (ICP) Calibration (1-point for each | Before analytical run Manufacturers Repeat calibration
mixed standard solution) specifications
Check standard 1 out of 10 samples and at % 10% of standard (1) Repeat check
end of run (2) Repeat calibration
Matrix spike 1 per batch % 25% of actual Flag data
Matrix spike duplicate 1 per batch + 25% of actual Flag data
Calibration blank 1 out of 10 samples and at Refer to method SW846 (1) Terminate analysis
end of run Method 6010 (2) Correct problem
(3) Recalibrate
Reagent blank 1 at beginning of analysis Refer to method SW846 Use to correct data
Method 6010
Metals (GFAAS) | Calibration (blank, 3 Daily Manufacturers Repeat calibration
standards) specifications
" Check standard 1 per 10 samples + 20% of standard (1) Repeat check
(2) Repeat calibration
Matrix spike 1 per batch + 25% recovery Analyze by standard additions
Matrix spike duplicate 1 per batch 1 25% recovery Analyze by standard additions
Blank 1 per sample batch _None Use to correct data
Particulate Matter, | Balance calibration with Before each use +1mg Adjust or repair
Class-S wts

Moisture
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11.0 PERFORMANCE AND SYSTEM AUDITS

Field sampling performance audits will be accomplished through observation of the sampling operations
by the regulatory agency representatives and the PTM.

Analytical performance audits will consist primarily of replicate analyses of field samples and the scheduled
analysis of blanks, spikes, and standards using the analytical methods identified in Section 9.0 of this
document. If deemed necessary by the PTM and QAO, standard reference materials or performance
evaluation samples will be submitted for analysis as unknowns.

A system audit will be performed before any new laboratory experimental procedures are implemented that
are not described In standard analytical protocols. This audit may be performed by the PTM, Laboratory
Analysis Coordinator, QAO, or another designee of the Willlams Project Manager. The audit may Include
an on-site inspection and review of the analytical operations and the assoclated QA activities being
employed, review of results of Method Detection Limit studies, review of analytical results from audit
samples, or other QA procedures. Additionally, the PTM, Laboratory Analysis Coordinator(s), and QAO will
frequently review data to ensure that all required QC checks are being made and that evaluation criteria are
being followed.



12.0 PREVENTIVE MAINTENANCE

Preventive maintenance of sampling and analytical equipment used during the project will be performed
according to the procedures and schedules set forth in manufacturers’ maintenance manuals and as
described in appropriate parts of standard methods.

All preventive maintenance performed will be recorded In a service record log for each Instrument. The log
shall include a signature and date. If the performance of the instrument could have been affected by the
maintenance procedure, calibration check samples (where appropriate) will be analyzed and the resuits
recorded in the record notebook before any samples are analyzed. Whenever parts are replaced, the serial
number of the new part (if available) or an assigned serial number will be logged Into the maintenance
record notebook. When parts are replaced, audit samples shall be analyzed to demonstrate correct
operation of the system.
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13.0 PROCEDURES FOR ASSESSING DATA ACCURACY AND PRECISION

The QA activities implemented in this study will provide a basis for assessing the accuracy and precision of
the analytical measurements. Section 4.0 discusses the QA activitles that will generate the accuracy and
precision data for each sample type. The generalized forms of the equations that will be used to calculate
accuracy and precision are presented below.

13.1 ACCURACY

When a reference standard material is used in the analysis, percent Accuracy (A) will be calculated as
follows:

A= Found concentration x 100 Equation 13-1
True concentration

Percent analyte Recovery (R) will be calculated as follows:

R= (X-N) x 100 . Equation 13-2 |
S _ |

where X is the experimentally determined value, N is the amount of native material in the sample, and S Is
the amount of spiked material of the species being measured. Recoveries are used to determine accuracy
when standards are not available.

13.2 PRECISION

When less than four analyses of the same parameter are available, precision will be calculated as a Range
Percent (RP) from the average of replicate measurements according to:

RP = _(X1-X2) X 100 Equation 13-3
Average X

Where X1 and X2 are the highest and lowest results of replicate measurements.
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Where 4 or more analyses of the same parameter are available, the precision will be determined as the

Relative Standard Deviation (RSD) according to:
RSD = Standard deviation x 100

Average X

13.3 COMPLETENESS

Percent Completeness (C) Is calculated as:

C-= Number of Valid Resuits x 100
Total Number of Samples

Equation 134

Equation 13-5
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14.0 CORRECTIVE ACTION

The need for corrective action occurs when a circumstance arises that threatens the quality of the data
output. For corrective action to be initiated, awareness of a problem must exist. In most instances, the
personnel conducting the field work and the laboratory analyses are in the best position to recognize a
problem or nonconformance that will affect data quality. Keen awareness on their part can frequently
detect minor instrument changes, drifts, or malfunctions which can be corrected. If major problems arise,
sampling and laboratory personnel are in the best position to decide upon the proper corrective action and
initiate it Immediately, thus minimizing data loss. Therefore, the field sampling and laboratory analysis
personnel will have prime responsibility for recognizing a nonconformance. Each nonconformance shall
be documented by the personnel identifying it or originating the corrective action. For this purpose, a
variance log, testing procedure record, notice of equipment calibration failure, results of laboratory analysis
QC tests, audit report, internal memorandum, or letter shall be used as appropriate. Documentation shall
include:

e Identification of the individual(s) identifying or originating the nonconformance
e Description of the nonconformance

e Any required approval signatures

e Method(s) for correcting the nonconformance (corrective action) or description of the
variance granted

e Schedule for completing corrective action.

Documentation in the form of a nonconformance report shall be made available to project and laboratory
management and the QAQ. It is the responsibility of the PTM, LAC(s), and/or QAO to notify appropriate
personnel of the nonconformance. Samples affected will be listed on the nonconformance report.

Decisions on whether to take corrective action and what action(s) to take will be made by the PTM, LAC(s),
and/or QAOC. When a corrective action Is taken by any of the operations or analytical laboratory personnel,
they will be responsible for notifying the QAO so that, if deemed necessary, QA surveillance of the affected
sampling or analysis system can be intensified. Nonconformance and corrective action reports will
become part of the performance test report or the supporting data files that are submitted to the regulatory
agencies.
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A second recognition level of the need for corrective action will be determined by the QAO. The QAQ is
responsible for determining the need for corrective action based on the results of the audits described In
Section 11.0 and from review of the QA data generated during the study. The QAO will be responsible for
initlating corrective action by immediately notifying the PTM during the sample analysis phase. The
appropriate manager will then be responsible for instituting corrective action and ensuring that the
corrective actions produce the desired resuits.

Ultimately, the personnel performing and checking the sampling and analysis procedures and results must
participate in decisions to take correct actions. To reach the proper decision, each Individual must
understand the program objectives and data quality required to meet these objectives. Data quality
objectives for this program are presented in Section 4.0. All personnel Involved in the analytical
components of this project will receive an approved copy of this QA Plan and will be informed of these
objectives. Each individual will have a responsibility to notify the respective PSC, SSC, LAC whenever a
measurement system is not yielding data within these objectives.

If a situation arises requiring corrective action, the following closed-loop corrective action system will be
used:

e Define the problem

e Assign responsibility for investigating the problem

e Investigate and determine the cause of the problem

o Determine corrective action course to eliminate the problem

e Assign responsibility for implementing the corrective action

o Determine the effectiveness of the corrective action and implement the correction
e Verify that the corrective action has eliminated the problem

o If not completely successful, loop back to first step.
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15.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The key staff responsible for sampling, analysis, and data management will review the QAPP periodically
while data are being generated. The PTM will immediately notify the Willlams Project Manager of any event
or occurrence which could have a significant effect on the validity of the performance test resuits.
Notification will be verbal followed by a written memorandum which includes the proposed corrective
action. The resulits of the periodic QA review will be summarized in a memorandum which will specifically
identify any areas that may require corrective action and present the proposed corrective action. In
addition, the memorandum will present the results of previous corrective actions. All QA reports will be
submitted with the performance test sampling and analysis resuits.
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ATTACHMENT 1

STACK GAS SAMPLING FIELD DATA COLLECTION FORMS

(To Be Provided by Stack Sampling Contractor)




ATTACHMENT 2

CHAIN OF CUSTODY FORMS

‘ " (To Be Provided by Analytical Laboratory)




ATTACHMENT 3

LABORATORY REQUEST FOR ANALYSIS FORMS

(To Be Provided by Analytical Laboratory)
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Product Data Sheet #520

Validation Systems

Kaye, the industry
standard, introduces
a new generation of
validation systems
to improve your
productivity.

HILE CCNTRCLI &F GEZRGIA
4151 MEMCR!AL OR., SUITE 2058
DECATUR, GA 30032
TEL: (404) 2540224
FAX: (404) 294-0635




From high-accuracy measurements to final reports.

Setting the Standard in Validation for Over Twenty Years

Since the early 1970s when validation methodology becamne an industry
focus., Kaye has been there. Our close ties with industry leaders permit us to
respond quickly with solutions to improve validation productivity. From the
System 3000 high-accuracy datalogger and patents on secondary calibration
standards to the first automatic F, calculator and the 8!4x11” report format,
: Kaye has continued to be the industry leader.

~Today, Kaye continues to respond. Kaye introduces a complete validation
system that takes advantage of the growing acceptance of PCs as a
productivity tool for validation.

To date, over 700 pharmaceutical and biotechnical manufacturers
have selected Kaye equipment for their process validation needs.
Kaye's broad experience and knowledge of regulatory guidelines
means that we understand your validation requirements.
Consequently, our customers obtain solutions that inherently
address system validation issues—in hardware and software.

Here are the Highlights Contents

Read about these new products 8 Validation Overview +

on the following pages: = Inputs 5

» The Digistrip® 4 Plus » Calculation Lit

. s culation Lib 6

Validator™ using the PC on mry .
to set up tests, automate % Report Generation !
calibrations and collect data. n Validator Operator Panel 8

® An automatic calibration ® Validator Programmer 9
software utlity to calibrate ® Sample Validation Programs 10
up to 43 thermocouples or . TS,
RTDs at a time. (Compatibie 8 Automatic Sensor Calibration :7
with Digi 4M, 4C and ail ® Dara Collection 1
4 Plus modeis.) ® Digi Validator Specifications 12 -

® An ultra high-accuracy u Calibration Systems 4

Inteiligent RTD Reference

Probe that reads temperature " Thermocouples and Prabes 16

and communicates directly ® Validation Accessories 16
to a PC. m Facilities Monitoring 7
& Digi Collect™ software ® Alarm and Notification 17

to automatically capture

validation report data onto ) )
a PC. (Compatible with all 8 Worldwide Service 19
Digi 4 and 4 Plus modeis.) # Kaye History in the [ndusury 20

® Customer Support Programs 18

-




All the Tools for Vaiidation
Kaye provides a complete range
of equipment to meet your exact
calibration and validation
requirements.

Validation equipment includes:
» Digistrip 4 Plus Validator with
PC software support
— Menu-driven programming
— Automatic calibration
— Auromatic data collection
w Sample Validation Programs
— Penetration program
— Distribution program
s Calibration References
— Ice point
— High temperature
— Intelligent RTD probe

» Thermocouple Wire and Probes
— Premium grade wire
— Probes for steam sterilization
— Probes for dry heat
sterilization
— Custom probes
& Accessories
— Validation workstation
— Validation cart
— Portable shipping cases

In addition to an extensive
product offering, Kaye provides
support programs for virtually
every aspect of your validation
system, including appiications
assistance, warranty service,
equipment and software
maintenancs, hands-on training
at vour facility or ours and
recertification service. And, you
can count on assistance from over
60 representative organizations,
woridwide. We make it easy for
you to do business with Kaye.

While this document describes
Kaye's capability in validation,

we also provide systems for
comprehensive continuous
monitoring of facilites and dial-up
alarm/ notification svstems for
unattended operations.
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Recognized worldwida as the
validation recorder of choice,
Digi pravides the high-accuracy
temperature measurement,
built-in lethality calculations
and reporting you require.

Turning to the PC for
programming, you 3ave time

to set up tests, obtain the best
documentation and reducs
training of validation personnel.

Reporting flexibility in the Digi
lets you generate validation

data as digital text, trends or

a combination of both on
convenient standard-size pages.

Using the Inteiligent RTD Probe
and Kaye refarences, you can
automate sensor calibration to
reducs the time and cost to
perform calibration procadures.

With Kaye’s Digi Collact
software, you can callect
validation data automaticaily
to a PC, eliminating the
manual entry previousiy
required for post analysis.




The Digi Family—Setting the Standard for Validation

Validation Overview

Over 10,000 Digi systems have
been delivered since the early [970s
when Kave introduced its first
validation system. Today, the
standard continues with the two
most current models used for
validation—the Digistrip 4S Plus
and the Digistrip 4 Plus Validator.

The difference between the two
models is the froat panel. The
Validator meets the objective of
simplifying the Digi interface by
completely eliminating
programming at the front panel.
Using menu-driven software,
operators do not need previous
experience with the Digistrip to
downioad programs, calibrate
sensors and collect data. Operators
select menu items. rather than
function codes.

Both models offer PC-based
software to improve operator
productivity and reduce training
requirements.

As a system support tool, the

PC cuts the tume and knowledge
required for operators to load
programs. calibrate sensors. run
tests and offload data. [t auto-
mates many of the tasks that were
previously performed manually
and required exteasive training.

This document describes the
Digisturip 4 Plus Validator since
it provides the maximum
productivity for performing
validation tests. For details on
the Digistrip 4S Plus, refer to
Product Data Sheet #500.

The Compilete Validation System

The Validator system includes five

basic slements:

1. Digistrip 4 Plus Validator

2. Validator Programmer—
PC-based programming with
utilities. including automatic
sensor calibration

. Sampie Validation programs for
Penetration and Distribution
studies

(¥

4. Digi Collect software for on-line
viewing and automatic storage of
validation data in Lotus® 1-2-3
compatible “PRN™ files

5. Validator User’s Guide

The Validator Programmer is a
Kaye menu-driven udlity for on-
and off-line programming of the
Validator. It permits automatic
calibration of thermocoupies and
RTD:s using Kaye reference
systems (see page 14 & 15).

No front panel programming!
Pop-up menus, designed for
validation, make it easy to set up
a test, reducing your ume from
hours to minutes.

No codes to decipher! It's easy to
train other staff members. Viewing
single channels or the entire
program at a glance and comment
fields for easily understood
descriptions, a new person can pick
up where someone eise left off.

You can prepare test sequences in
advance by programming the
Validator off-line, at the most
convenient location and time.
Create a library of programs for
each of your vessels. Operators
simply download the appropriate
test program for the chamber you
want to lest.

With the auto-calibration feature
of the Validator Programmer, you
can perform one- or two-point
calibrations for up to 48 thermo-
couple or RTD probes auto-
matically. The sottware calibrates
each probe to a fixed reference
temperature. And, you get a one-
page calibration report before and
after the test run.

Digi Collect permits validation
test data to be sent automatically
to a computer and stored in
spreadshest-compatible files—

No more manual entry of data for
post-analysis. Digi Collect displays
data on-line in tabular or bar
graph form. and saves data as
“PRN™ fiies.




Validator Inputs

The Validator accepts analog and
digital inputs from your process.
You connect the inputs directly to
the system scanners (multiplexers).

The Validator accepts data from:

s thermocouples. RTDs. pressure
transducers

2 4-20 mA current transmitters
= voltage transduce

® dry contacts (switches or
pushbuttons)

Input Scanners

The Validator uses multiple piug-in
scanners to accept analog, RTD
and discrete status inputs. The
standard chassis accommodates

4 scanners, up to 16 inputs each,
for a total of 64 inputs. You can
use an expansion chassis for up to
8 scanners for a total of 128 inputs.
Of these total inputs, up to 32 can
be status inputs.

Analog Scanners accept inputs
from thermocouples, current
inputs and direct input voltages

(0 to 12V DC) from transducers.
Each analog scanner has a scanner
board and a Uniform Temperature
Reference (UTR) block providing

cold-junction compensation—
resulting in the highest accuracy
thermocouple measurements
available. A single analog scanner
can accept mixed inputs from
different thermocouple types,
voltage transducers and current
transmitters.

Analog Input Scanner
for Thermocoupies

RTD Scanners accept inputs from
3- and 4-wire 100-Ohm piatinum
RTDs, and provide the required
excitation voltage and bridge
completion.

Status Input Scanners accept
discrete inputs from external
devices (switches or operator
pushbuttons). All status inputs
are optically isolated.

Analog/Status Input Scanners
accept 8 analog and 8 dry contact
discrete inputs.

- e

Combined Analog & Status
Input Scanner

Analog Input Scanner

RTD Input Scanner

The Validator Input Scanner —Specifications

RTD SCANNER ANALQG/STATUS* STATUS

Inpurs | 16 | 16 | 8/8 16
Scan speed | 40 channels/second ax 60 Hz: 33.3 ch/sec at 50 Hz Once; math scan
Relay type Solid state photovoitaic NA
Direct input range 30.000mV;** 60.000mV, 600.00mV, [2.000V NA
Sensor rypes LK T:01°Cor0I°F 100Q Py, 3- & 4-wire bridge: S, K T:0.PCor0I°F NA
resolution; T limited range 0.01°C resol. (model V2236A); resolution; T limited range
resolution: 0.0I°C 01°C resol. (modei V2236B) resolugion: 0.01°C
Current input 0 to I6mA/4 to 20mA NA 0to I6mA/4 to 20mA Current voitage:
(with precision resistor) ' (with precision shunt resistor) | 24 to 48V AC/DC
Maximum common 100V peak channel to channel within each scanner; 600V peak contact to
mode voitage 350V peak channei to channei between scanners or channel to frame ground _ frame ground
Compensator +0.01°C per °C NA
temperature coeflicient
temperature non- HIrPC NA
uniformity

*Dry contacts for Analog; Status Scanner use same specifications as Status Scanner. **30mV range used for Tvpe T thermocoupie only.




Validator Performs
the Calculations

At the heart of the Validator is

an extensive built-in library of
validation-specific calculations,
such as lethality, cvcle times, group
minimum and group maximum.

You can combine these calculations
to design specific programs for
penetration and distribution tests.
A distribution study, for examplie,
includes measuring numerous
thermocouple inputs and calculat-
ing the min and max temperature
of the group. Using the Subtract
calculation, the Validator deter-
mines the delta temperature.

The Validator also caicuiates the
location of min and max temper-
ature for all sensors to identify hot
and cold spots in your vessel.

How the Validator Works
Configuring the Validator is very
similar to building a spreadsheet
matrix. The cells of a spreadshest

are the same as channels in the
Validator.

The Validator’s matrix (see figure)
contains 128 channels, arranged
in 8 rows of 16 columns. Each
channel is assigned a unique
address numbered 101 to 316.
The first digit refers to the row
and the second two digits refer to
the column. You can assign any
calculation from the library (ses
table) to a channel—live input.
numeric or logic calculation. In
addition. there are 99 channels
simply for calculatons.

Several important calculations

provided by the Validator include:

m Lathality, Fo—calculates
instantaneous equivalent
steriiizatuon time based on
probe temperature.

s Accumulation—integrates
instantaneous lethality rate for
a fixed duration (cycle or
exposure tme).

= Elapsed Timer—calculates cycle
times such as exposure time,
cool-down and heating times.

® Group Min and Group Max—
calculates the highest and lowest
temperature of the group.

u Subtract—can be used to

s [nterval—can be used to
calculate minimum and maxi-
mum temperature of a single
input over a fixed period of
time, e.g. calculating maximum
temperature achieved during
exposure for a particular probe.

calculate deita T of the min and

max temperature.

T e RN At N v |
11712 713 14115 718 |

0mV 10002 Pt 3-wire (0.1°F) Add
600mV 100Q Pt 3-wire (0.1°C) Subtract
v 100Q Pt 3-wire (0.0°C) Multiply
v 100Q) Pt 4-wire (0.1°F) Divide
XmV 10002 Pt 4-wire ImA Polynomial
» Linear Scale Input 0rog « Boolean Logic
(For pressure. humidity 10002 Pt d-wire [mA i?\?p ¢
and linear transducers) 001°C) MIXED AND
60mV unbounded » Coumter NOR
g(‘),()m\gounbomdﬂd Counts events OR
unbounded MIXED OR
12V unbounded * oteral NAND
60mV bounded “""?8‘ XOR
600mV bounded \ [?’?“‘u‘f: Flo/ 1
unded . u 0
glvb:mmded Time of min/max interval Sete1 Reset= |
Rate of change Set=1 Reset=0
s Thermocoupie - -
T » Elapsed Timer Set=0 Reset=1
JOrH ; Set=0 Reset=0
Joro . (Cycle and exposure times) et = =
J(0.°Q DIN Run =1 Resec=0/1 » Controller Transfer
K(0.°F) Run =0 Reser=0/1 Transier on true
¥ ((3:11: Y'C')) ® Channel Group Transfer on false
o Average
TErO Maximum e o2
. TOrg Minimum N
T(0.°C) DIN Address of min/max » Application Specific
s Accumuiation channel groun Relative humidity
Totalization Standard deviation Lethality rate




Multiple Validation Reports

You can define up to 4 separate
data reports, such as penetration,
distribution, summary and trend.
Each report can be independently
triggered—automatically on time,
event or a combination, or
manually.

You can also define each report
for contents and format. For
contents, simply select rows from
the matrix you want in the report.
To format your reports, specify
the channels per row and if you
want channel addresses or labels
to determine how the data is
printed and where it will appear
on the page. You can also indicate
header information by the number
of lines and length you need.

Report Destination

You can send report data
automatically to the Validator’s
internal printer and to its
communication’s port. Reports
can also be stored temporarily in
the text output buffer and released
later. The buffer is a convenient
way to back up your printed
reports in case your paper runs
out in the middle of a test. You
can also specify the number of
reports to be stored in the buffer.

By pertforming calculations and
generating reports on-line, the
Validator saves you time in
analysis and provides the finished
documents to meet yvour
regulatory requirements.

Configure reports easily from

Validator Programmer’s menus:

® Characters per line

» Number of lines in the header
and actual header message

@ Number of channels in a line

u Inclusion of labels and
channel addresses

= [ocation of labeis and
channel addresses

® Number of lines in the report
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Independent reports /et you contigure the data output to meet your documentation

needs—cycle, summary and trend reports.
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With the built-in Auto-Trend feature, the Validator lets you set up trend reports of
live or historical data from up to 32 different channels.

Messages

There are 100 messages available

to describe events, such as start
and end of cycles. Messages can
also be used for report and trend
headers. You can print single line
messages for alarms, as well.

Trending

You can configure one of the
Vaiidator’s 4 reports to provide
live or historicai trends of
acquired data. This report can
generate up to 9 separate trend

reports from a total of

32 channels. At the end of a
disuibution test, for example. the
Validator can print a trend of
thermocouples -4, another for
thermocouples 7-12 and a third
trend showing min, max and deita
temperatures.

With powerful calculatons and
flexible reporting, the Validator
provides the final documentation
you need for post analysis.
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Validator’s Operator Panel

Operator Convenience

Because the Validator uses a PC to set up and download validation tests and calibrate sensors, there's no need
to deal with codes or functions. The operator interface is straightforward and requires little training to use.
The front panel provides convenient access to monitor channels, generate program listings and. if you choose.
initiate your test. The operator interface at the Validator is greatly simplified. '

Status Indicators

@ SYSTEM ALARM light indicates an alarm at one or more channels.

u PROGRAM light flashes when Validator is in program mode by Validator Programmer or during program loading.
® OPEN CIRCUIT light alerts you to an open thermocouple on the accessed channel.

= OVER RANGE light indicates channel data exceeds display capacity.

® AUTO SEARCH light indicates that system is searching for and displaying channels in alarm at one-second intervais.
® AUTO LOG light indicates AUTO LOG is enabled to automatically generate reports.
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LED Dispiays Operator Keys Program Listing Keys
® Show channel address 8 ALARM SEARCH generates auto- ® Can generate a listing for
(see page§) and vaiue. matic search for alarmed channeis. all channels in svstem or a

8 TRIGGER and LOG can be used to
start tests, generate reports and reset
totals or intervais.

8 TIME dispiays current date and time

8 CHANNEL accssses a channel address
¥ 4= accesses next higher channel address
B = accesses next lower channe! address

sefected group. These listings
document the applications
code required for validation
of the system.




Validator Programmer

Setting Up Your
Validation Tests
Programming your validation
tests. on-line or off-line. is easy
using the menu-driven PC-based
Validator Programmer.

The Validator Programmer includes

many time-saving features to:

1. Back up or load a program file,
compare a program file with an
active program, list a program
and initialize the Validator.

2. Automate calibration of sensors

3. Program the Validator

Off-line programming lets you
create different programs in
advance for the different vessels
you need to validate. This permits
operators to select the appropriate
test program. download it to the
Validator, calibrate multiple
sensors via the menu-driven
software and initiate the test.
There’s no need for operators to
be invoived with the initial
configuraton. Your Validator is
not idle and you don' have to
move your equipment around—
saving you time and convenience.

As for configuring programs. pop-
up menus contain only validation-
specific parameters. English-
language prompts help vou
quickly select parameters—
thermocouples or RTDs, type,
resolution and units. In addition,
when you want more explanation
about a selection, comprehensive
neip screens are displayed with a
kevstroke.

When you want to apply a calcula-
tion to more than one channel
lacation. you can use the Validator
Programmer to copy the channei
data to a range of channeis that
you specify. You don't have to rely
on memory or handwritten notes:;
relevant data is right in front of
you, eliminating chancss of error.

The Copy feature also lets you
copy portions of a program and
save it—no duplication of effort
when you set up the next
program. For example, many
programs use the calculations of
group min and max, address min
and deita temperature. With a few
keystrokes, you can apply that
portion of the program to other
programs using the same
calculations.

Reduce Training Requirements

Menus not only make operation
easy but aiso cut training ne=ds
and costs to an absolute
minimum. Use personnel more
efficiently because you don't need
experts to develop programs

or run validation tests.

The Validator Programmer's menu-
driven, English prompts makes
program set up easy. It efliminates the
need for previous experience with
computers or the Digistrip.

Pop-up menus designed specificaily
for vaiidation /et you seiect test
parameters with a single keystroke.
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When multiple channeis have the same
specifications, you need only contigure
one channel and copy data to the
number of channels you specily.

Informationr on-ail-the channels used
for valldation is displayed on one
screen, providing a wide view of the
entire program specifications.

The lethality caiculations are built-in;
you simply enter parameters such as
temperature sensor locatfon, base
temperature and Z vaiue.




Ready-Vlade
Validation Programs

[nciuded with the Validator
Programmer are Sampie Validation
Programs for penetration and
distribution tests. Both programs
are preconfigured to measure

12 type-T thermocoupies in °C.
Based on the program you select,
temperature is displayed for the
product or chamber.

Penetration Studies

The Validator Penetration
program calculates the instantane-
ous and accumulated F, values for
all the measured temperatures
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during a cycle. Since the
penetration program is designed
for steam sterilization, the lethality
calculations are configured for a
base temperature of 121.1°C with
a Z-value of 10.

Other calculations include group
min, group max and delta T of
the penetration temperatures,
minimum accumulated F, for all
penetration probes and cycle and
exposure times.

The program automaticaily
generates a text report every
minute and includes all the above
parameters. When the test reaches
the minimum F, and exposure
setpoint time, the report ends. The
Validaror also creates historical
trend reports of penetration
temperatures and F, values during
the cycle.

Distribution Studies

The Validator Distribution
program automaticaily calculates
group min and group max for ail
thermocouple probes, locations for
min and max probes. deita T and
cycle and exposure times. These
reports continue until manually
stopped. The report also generates
a trend of temperature profiles
during the test. '

Calibrate Sensors
Automatically

With the auto-calibration feature
of the Validator Programmer,

you can perform I- or 2-point
calibrations for up to 48 thermo-
couple or RTD probes at one
time, automaticaily. Without any
previous programming experience,
operators can use the menu-driven
calibration uulity to perform
automatic sensor calibrations and
generate reports.

Insert probes and Intelligent RTDs
into your reference baths, view
temperature data from all sensors
and the Intelligent RTDs on one
screen and press a keyv. Software
does the rest—displays temper-
ature readings and downloads
calibration constants. The
Validator performs the actual
sensor calibration. correcting =ach
thermocoupie or RTD to a fixed-
point temperature referenced to a

NIST-traceable calibraton standard.

At the time of calibration. the
Validator Programmer producss a
one-page printed calibration
report—including referencs
temperature and the uncorrected
values for all sensors at low and
high reference points. You can also
save the calibration data to print
the report later on. When the test
is complete, you can perform a
sensor calibration check and
obtain a post-calibration report to
compare sensor readings before
and after the validation test.

‘exr Gllknatg Grte

Wione of sarmmly (3] 1 T

Iow O3yt iaw Fofremee (0
i it

el Y 2
irnC a0 1L BT

s <EU T beip; WL 1w camal,

The auto-calibration featura lets you
define the range of channeis (o be
calibrated. Low and high calibration
reference temperatures can be
automatically input from the Intelligent
RTD Probe or entered manually.
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Auto-calibration screens for low
(shown) and/or high calibration points
display the uncorrected values of the
channeis being callbrated.

e GarmasT eppeny
U CMATRMRS  Snpaseremy Chmmy Smambasss -y 1 v eserse
Seiaston Fomhe | Taies ¢ <S.0ll My 4 M. g P

w . ) we - - e 100
-3 -~ -3 -3 - - -~ -

we us us us
LN} -~ -t -

N AL Saparvesset Chaseml naityws - W L miswvee
Solaphmy Foms 1 Vebam @ LILW0 Sng ¢ 1e8,9a) Suy ¢

e v ) e . . . we
Ul U7 W L) Mk W AR Uk

we ue s (™)
Bhed Ukl Uag bas

A typical pre- or post-calibration regort
shows the uncorrected values for ail
probes used in the test and the
temperature of the reference.
Generated by a single keystroke, this
report can be oulput fo a printer or
saved as a flle for Iater output.




Digi Collect Software

Collect Data to a
PC Automaticaily

The Digi Collect software permits
you to automatically acquire
validation data on-line from
Digistrip 4. Digistrip ¢ Plus and
Validator systems.

Using a standard PC or laptop
computer, you can display data
on-line in column or bar graph
form. as well as save the data as
“PRNT™ files for analysis. And with
Kaye's extensive error checking
communications protocol, Digi
Collect provides secure and
consistent data from your Digi.

Once installed. Digi Collect is
displayed as an additional menu
item with the Validator
Programmer. eliminating the
nesd to exit from one program
to access another.

Easy, Error-Free Setup

Simply connect the supplied cabie
from the serial port of your PC to
the Digi and load the program.
Digi Collect automaticaily
searches for all configurations of
Digi baud rate and ID. It auto-
matcally programs Digi to
transmit all rows averv 10 seconds.
No keysirokes—no errors!

Automatic Data Storage

Digi Collect provides storage for
validation data in up t0 4 separate
report files. Each report can
contain up to 43 channelis. or

3 rows, of data. This feature lets
vou store Distribution,
Penetration and Summary
informaton into separate files—
no need to sort in Lotus [-2-3.

In addition, you can assign an
independent trigger for each fiie
based on tme interval and events.
Your computer collects files
iutomatcally and writes them in
“PRN” format. easily imported to
standard spreadshest programs,
e.g. Lotus.

On-Line Dispiay

The files created by Digi Collect
are also available as real-time
displays. With a keystroke, you
can view any display as it updates.

Digi Collect also displays a
summary report of all 8 rows of
Digi data. A Bar Graph report
lets you view a single 16-channel
row of validation data. You select
the particular row and scaling of
the report.

Important Features of Digi Collect

» Works with any Digi 4 model
(Digt 4, Digi 4 Plus, Validator)

s Easy to use menu-driven
software

= Configures Digi 4 automaticaily
—no keystrokes, no errors

s Provides secure and cousistent
data with Digi 4

= Stores data in Lotus-compatible
“PRN™ files automatically

= On-line displays—4 file displays,
summary and bar graph displays

F: T B {1y EIT (e 1 Write OFF
LS R

Main Menu: Easy-to-read menu
provides immediate access to Digi
Collect, sfiminating the need for
previous axperience with computers.

Lotus 1-2-3 Spreadsheet Digi Coilect
converts Digi ASCIl data to “PRN" files
automaticaily. The operator can easily
import data to Lotus with just a few
keystrokes. | 4
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File Definition: Store validation data in
up (o 4 separate files. Simply specify
the file name, rows to collect, a two-
line title and the trigger for storage.
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File Dispiay: On-line displays let the
operator view each flle during the test.
File dispiays update automatically
every 10 secands. One of the 4 file
displays is shown.
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Bar Graph: The operator can display

a bar graph containing up to 1 row,

16 channels, of data. The operator can
select the row number and scale.
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The Digistrip 4 Plus Validator Specifications

The Validator has a built-in line printer for

both standard reports and graphic trend reports.
The printer uses upper case alpha and numeric
characters. and prints one line per second.

With fewer moving parts and a patented printing
technique, the Validator’s printer is extremely
reliable. You can access the printer as well as most
other system components via the front door.

This accessibility simplifies paper loading and

maintenance. Keylock entry protects printed records.

Validator holds a 250-sheet stack of 8!4x 11~ fanfold
impact printing paper, eliminating the ne=d for
changing ribbons or pens. The sheets easily separate
into report-quality forms for storing or copying.

A fully enclosed paper path seals out airborne
contaminants. An optical sensor can sense out of
paper condition and automatically trigger the
buffering of report data.

The Validator accommodates up to 4 scanners: with
an expansion chassis, you can increase the number of
scanners to 3. Each scanner provides up to 16 inputs.

Generai Features

» Up to 128 analog channels with [7-bit resolution,
achieving unsurpassed measurement accuracy—
thermocouple and RTD measurement accuracy to 0.1° C

» Up to 32 isolated status inputs

® Math, group, logic, and timing functions
s Application functions for lethality

u User-definable digital and trend reports

®» Reliable communication protocol with error
detection and recovery

» Data retention during power failure
» Watchdog timer

Specifications apply to the Validator. For details on
the Digistrip 4S Plus, see Product Data Sheet 500.

The Validator General Specifications




R INPULSENSORSLY]

*Conformity to DIN 43760 (alpha = 0.00385 Ohms/Ohm/°C)

System accuracy includes ail instrument errors (e.z., maximum conformity deviations, reference junction compensation
with worst case thermal scarter of input terminals, long term drift, temperature coefficients. A/D conversion errors, and
scanner errors). System accuracy, 30 days 20°C to 30°C ambient.

Minimum Computer Requirements for Validator Programmer and Digi Collect

The Validator software runs on the IBM® PC/AT and PS/2s or compatibles, with 30286 or 80386 processors
that meet the minimum requirements listed below:

u 20MB hard disk drive

® One floppy drive (34" or 547

8 64d0KB RAM _

®» Two serial and one parailel I/O communications port

» CGA, EGA or VGA graphics

® Operating system: MS-DOS® IBM DOS 3.2 or greater

13
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Digistrip 4 Plus Validator -

The most advanced validation system designed to meet all your
validation needs, including improved productiviry and reduced costs.

A P Reyvoanpur
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The Digistrip 4 Plus Yalidatoe® ix
the world’s most compiete valida-
tiun packaye. [t features PC-bused
soltware, aew lemperuture refer-
ence technoiogy, und uutamated
procadures for time-saving
operation. [ty the only inteyruied
validated solution designed
specificzstly for paarmuaceuticul
and biotech validution.

Superior Yleasuremeat Accuracy
in a Labor-Saving Solution—The
Vulidutor not only provides the high-
esl measurament accuracy availudle
—Detter thua twice CGMP require-
meas—>but alse auromates muny of
the day-t0-day operator tusks.

Whather you're calibrating lots of
3¢nsars. running tests or collecting
dats for analysis, the Validator will
suve you time.

For dutails on
the system’s
menu-driven
programming
sofrware,
tensor calibra-
tion and duta
callecriun
usilities, and
regort formais,
see Publica-
tion 3523 an
the Purtable
Validayr.

Aceepty u Wide Variety of Inputs

Wired directdy w ity scanner acrew

ternunals, the Validator geezpo

signas from:

* thermocoupies, RTD, pressurs
tranaducens

o L20mA currsat transmitters

* voltuys transducears

* dry cuntacts (switches or
pusnbuttuns).

Yalidution-Sgecific Calculations
Al the heurt of the Vaiidator is an
extensive built-in iibrary of valida-
tion-specitic saleulations for
saturatzd steum, lethality, cycle
times. yroup minimum and groug
maximum and many moce.

You cunt comoine these culculations
w0 demiyn spesiiic prograns for
pensirution and distribution tesis.

A distribution siudy, for example,
Measures numerous thermacouple
inputs and calculates the min and
max temperuture of the group.
Using the Subtruct calculacion,
the Validator determines the def
temperuture. [t also calculates the
location of min ind max tempera-
ture for ull sensory to identiry hot
and cold spots in your vessel.

Plus. Kaye supplies sample programs
ready-made for distribution and
penerration studices, suving lots of
se(-up time.

Easy Wiring with Plug-in Scanners
Ezch scunner aceepts 16 inputs. for
atotal of &4 in the main unit—up w
12% with expunsion chassis.

Analog Scanners aceept Up o 16
thermocoupies. as well us pressure
and humidity trunsducers. Each
seznner has a Uniform Temperuatuce
Retzreave (LTR) block providing
cold-juncition compensation—
cesuliing in supenor thermocouple
RICUsUrement dCeurugy.

RTD Scanners aceept - and d-wire
{00-Onm piutinum RTD's and pro-

vide the required excitution voitage

and bridyge completion.

Status Input Scanners acczpe dis-
cree inpuds {Tuin external devices

{switches or operator pushbutons).
Stacus inzuts are votically isoiated.
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Validated solution—from high-accuracy measurements to final reports.

Cunvenient, Relinble Reporting of Validution Duta
The Validutor has a high-speed built-in line printer
(one line per second) for both standard reports and
graphic trend reports.

Keyloek entry protects printed records and provides
convenient access (o the printer and most other system
components. This accessibility simplifies paper
louding and maintenance.

The Validator holds a 250-she=t stuck of 8.5 x 11"
funfold impuct printing paper. eliminuting the need for
changing ribbons or pens. A fully snclosed puper path
seals out uirbome concaminants. An optical sensor can
sense out-of-paper condition and aurom.mc..lly trigger
the buftering of repart data.

- (L I W

M I« e ST hetian fatan LS ¢ Peod [
..4 R Iy
S 10D« RIS A tmaas
\l“ lll‘lll‘ et et irtndiee B
el 4 Saua Sune s ¢ stEBes st wwed b te laBore rmbuey
ros it e varil TN I 08P o TR (AN Bty 1wt s Fg
H L Rt T gbweny WY Berett Pueit SIS By letst awe iy

S u—:-.--ocl-- ur—n ~hl

e ~
~e
e

e .
[N

Select the repurt furmat you need w prove your validation cycles,
including the new condensvd format (shwwn) which savey paper.

Hriet Comparison Quurt af Kaye Systenmrs Usad far Validariany,
_Poruble Vuildutor _Diyi. d Plus Vullduwr
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- Mu. 10.inputs 32 25 _
'y;: uf inputs Analog, T/C, RTD An.ucs. ., TiC. RTD.
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software !
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