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**** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or
click links from unknown senders or unexpected email. ****

Kira,
Thanks for your quick reply on our message about a permit condition revision.

The MDU is designed to thermally freat infectious waste using a combination
of moist heat and microwave energy. The microbiological efficacy standard
for freatment is a log é reduction of bacteria spores achieved by exposure to
a minimum temperature and time. In the case of the MDU, these processing

parameters are a minimum of 95 9C for a minimum of 30 minutes. Various
microbiological efficacy studies on the MDU have demonstrated this
performance, including the testing reports provided to IDEM over the years.
The MDU processing computer control system is designed to ensure that these
conditions are maintained or the MDU will automatically stop operation.

The design of the MDU has not changed since the original submittal permit to
IDEM in 2011. Attachment 1 of the original 2011 submittal is included for
convenience. | believe that the discussions on how the MDU is designed to
function in recent times have mixed general informational statements with
actual equipment design features, which has caused some
misunderstandings.

Starting on page 10 of Attachment 1, you will find the “MDU System
Description and Process Control” chapter of the operating manual. Section 2-
10 TEMPERATURE CONTROL & FAULTS STATES:

“Microwave radiation is introduced along the length of the microwave segment
by six (6)

microwave generators (MWG). A temperature sensor located between MWG
#2 and MWG #3
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GENERAL INFORMATION 1

1-1. INTRODUCTION

This document contains technical information for the Microwave Disinfection Unit (MDU) Model
HG-A-250S. The MDU is a product of SANITEC of Sun Valley, California.

The document is written to provide the necessary functional explanation of components and the
overall system so one can fully understand how the SANITEC MDU processing medical infectious
waste with absolute certainty.

The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect biomedical
waste. When operated in accordance with all of Sanitec's written procedures and instructions,
properly operated systems will render biomedical waste disinfected, unrecognizable, and of no
greater risk to the public health than (normally associated with) residential household waste.

The disinfection process is computer controlled with an Allen-Bradley Touch Screen system.
Under normal operating conditions (automatic mode), operators need only charge the system
with biomedical waste. The Unit has a hydraulic lift mechanism to hoist waste containers and
drop waste into a hopper on top of the unit. The hopper has a sealed lid that opens and closes
automatically. Inside the hopper, the bags and boxes of waste are directed towards a shredding
device by a feed arm. The feed arm assists in forcing material into the shredder. Sensors
monitor the amount of material moving into the hopper. Shredded material falls onto an auger-
driven conveyor. As the waste enters the auger-driven conveyor, 162 °C (324 °F) steam is
injected and conveyed through the microwave conveyor section. A series of microwave
generators input energy to maintain uniform heating of the waste at a minimum temperature of
95 °C (203 °F). The waste is then transported to a Temperature Holding Section.] The final
temperature and time profile is a minimum of 95 °C (203 °F) for 30 minutes. The final waste
product then falls into a dumpster or similar waste transport container that may be used to
transport the disinfected waste to a repository. Figure 1-1 shows a graphic illustration of the
MDU and its subsystems.

The SANITEC MDU exceeds the efficacy performance requirements of the State and Territorial
Association on Alternative Treatment Technologies (STAATT) achieving greater than log 4
reduction of bacterial spores. The SANITEC MDU has been approved or accepted throughout
the US and in many countries around the world.

1-2. TECHNICAL DATA

The overall pertinent technical characteristics of the MDU are listed in Table 1-1. The
identification and technical characteristics of units/systems associated with the MDU are listed in
Table 1-2.
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GENERAL INFORMATION 1

Figure 1-1 Microwave
Disinfection Unit (MDU)
Graphic lllustration
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GENERAL INFORMATION 1
TABLE1-1 - MDU GENERAL TECHNICAL CHARACTERISTICS
PARAMETER SPECIFICATIONS

Overall Dimensions
Length 24'- 6" (7,467 mm)
Width 9'-4" (2,845 mm)
Height 10'-11" (3,327 mm)
Height With Flap Open 17'(5,181 mm)
Weight 22,000 Ibs (10,000 kg)
Waste Throughput Capacity
Based on an average waste density of Up to 1800 Ib/hr (818 kg/hr)
11 Ib/ft ® (180 kg/m®)
Water Connection 3/4 inch N.P.T. (10 gal/hr or 38 liters/hr)
In-feed Hopper, Microwave Screw, and Stainless steel pr.oduct hou5|_ng anq wastg
. ) " contact surfaces with external insulation / with
Discharge Screw Material Composition cover
460/480 VAC 400/380 VAC
Electrical Power Requirements Input 150Amps 150 Amps
Voltage Amperage Frequency Phase 3 phase (with ground) | 3 phase (with ground)
Power Consumption (Nominal) 60 Hz 50 Hz
75 kW 75 kW
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Waste Cart
Charging System

Hopper Door

58.75 in. (149 cm) wide x 68 in. (173 cm) long

Hydraulic Cylinder

3" bore 16" stroke, 3 / - SAE pots, 2500 psig
(17.23 MPa) maximum operating pressure

Charging Frame

Fabricated from 2x4, 2x3 x 3/16 Tube and
1/ 2 in. thick HRMS

In-feed Hopper

Size

1.5 cubic yards (1.15 cubic meters) usable
capacity

Feed Arm

1 /2 HP 460/400 VAC/60/50 Hz/3phase
with brake, 3 Ib (6.6 kg)

Air Extraction Duct

8 inch (20.32 cm) diameter

Steam Connection

four - 3/8" NPT ports

Water Connection

four - 3/8" NPT ports

Insulation

2 in. thick

Extraction Filter
System

Air Capacity

550 CFM (15.6 m*/min.) @ 1.4 in. WG (0.4 Kpa)

Differential Pressure
Gauge

0 -1.5 Kpa (0.21 psig)

Blower Fan Motor

2 HP, 460/400 VAC/60/50 Hz/3 phase

Pre-filter Cartridge

4 pocket Viscon 440

HEPA Filter

99.9995 % @ 0.12 micron; 550 CFM
(15.6 m¥min.) @ 1.5 in. WG.(0.375 Kpa)

ACF

Activated Carbon Filter Cartridge
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Shredding Assembly,
Reversible

Motor

20 HP - 460/400 VAC/60/50 Hz/3 phase

Cutting Blades

0.75 inch (1.9 cm) thickness with hooks

Cutting Screen

Zero Clearance, with 2” (5 cm) hole pattern

Gear Reducer

TXT8

Transfer Hopper

Belt (4) 5VX-900 - 90" (228.6 cm) R.H.
Belt (4) 5VX-1060 - 106" (269.2 cm) LH.
Size 2.8 cubic ft. (78.3 liter)

Sight Glass 75/8in.x7 5/8in. (19.36 cm x 19.36 cm)

(Qty. 2)

Photo Sensors

Through - beam type, infrared (Qty. 2)

Liquid Level Sensor

Capacitive type

Sight Glass Rinse

1/4 in. NPT with nozzles

Microwave Section

Microwave Housing

20 in. (50.8 cm) O.D.; 304 stainless steel

Screw 18.50 in. (46.99 cm); 304 stainless steel
Drive Motor 1 HP - 460/400 VAC/60/50 Hz/3 phase
: ; P 0
Insulation 3in. (7.62 cm) insulation; rated @ 400 “F

(204 °C) with 20 MIL PVC cover

Temperature Sensor

RTD type (Qty. 2)
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Microwave
Generator
(Quantity 6)

HF Output Power

1.4 kW

Output frequency

2,450 MHz

Electrical Power
Requirements

240/220 VAC/60/50 Hz/1 phase

Power Consumption

2.1 kW

Temperature
Holding Section
(THS)

Sight Glass

7 5/8in.x 7 5/8 in. (19.36 cm x 19.36 cm)
(Qty. 2)

Photo Eye Sensors

Through-beam type infrared (Qty. 2)

Sight glass rinse

1/4 in. N.P.T. with nozzles

Temperature Sensor

RTD type (Qty. 1)

Treated Waste
Discharge Screw
(THS Screw)

Pipe Diameter

8.625 in (21.9 cm) O.D.

Screw Diameter

7.25in (18.41 cm)

Flight Length

193 in (490.22 cm)

Drive Motor

2 HP - 460/400 VAC/60/50 Hz/3 Phase

Built-in Electric
Steam Generator

Steam Capacity

208 Ib/hr (457 kg/hr)

Steam Temperature

324 °F (162 °C)

Vessel Volume

12.3 gal (46.5 liters)

Electrical Power
Requirements

460/400 VAC/60/50 Hz/3 phase

Power Consumption

60 KW
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Hydraulic System

Oil Capacity

10 gal (38 liters)

Pump Pressure

1,900 psig (13.1 Mpa)
Maximum Operating Pressure

Electrical Power
Requirements

3 HP - 460/400 VAC/60/50 Hz/3 phase

Enclosure
Ventilation Fan and
Automatic Louvers

Air Capacity

900 CFM (25.5 m*/min.)

Size

16 in. (40.64 cm) diameter blade

Electrical Power
Requirements

120 VAC/60/50 Hz/1 phase

Microwave Survey

Operating Ranges

2 mw/cm? - 10 mw/cm?, 100 mw/cm?

Meter Reqzﬁ‘griren < 2 Alkaline - 9 volt batteries
EF'fCt”‘?a' POWer | 45 HP - 115/230 VAC/60/50 Hz/1 phase
equirements
Water Pump Inlet/Outlet Port 3/4 inch NPT
Capacity 408 gal/hr (1542 liter/hr) @ 80 psig (552 Kpa)
Fire Extinguisher Halon #1211, 13 Ib (5.9 kg)
Additional Soap Dispenser Antibacterial, 1 Liter
Cosrngglrilggts Utility Table Lockable Storage Cabinet
OMM Technical Document for Operation And

Maintenance
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-1 INTRODUCTION

This chapter describes the functional operation of each of the subsystems and equipment of the
MDU necessary for achieving medical waste disinfection. Descriptions are arranged in order of
operation.

2-2 SYSTEM OVERVIEW

The MDU disinfects infectious medical waste through the application of steam and microwave
radiation. The infectious material is temporarily held in a waste container(s), which in turn, are
emptied into an in-feed hopper via a charging system. The charging system is located at the
front of the MDU. The infectious waste is fed to a shredder by the feed arm where it is shredded.
The shredded material is conveyed through the microwave section and temperature holding
section, respectively for disinfection. The outlet of the temperature holding section protrudes near
the back end of the unit and is designed to transport the disinfected waste into waste disposal
containers (or compaction units). From there the material can be transported to a local municipal
landfill for disposal or to a refuse recycling plant or wherever ordinary household solid waste is
disposed.

The MDU is designed to run automatically with a minimum of operator intervention. The MDU
components are enclosed in a weather-resistant steel enclosure, and are suitable for an outdoor
operation. The MDU is comprised of the following subsystems.

Charging System

In-feed Hopper & Feed Arm

Extraction System

Shredder Assembly

Transfer Hopper

Microwave Section

Temperature Holding Section & Discharge Screw

@""p oo

The aforementioned subsystems are described in subsequent paragraphs of this chapter. Please
refer to Figure 1-1 graphic illustration to find depiction of the system components and subsection
discussed herein.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-3 CHARGING SYSTEM

The charging system is used for loading the infectious waste into the in-feed hopper. This
operation is controlled via the Operators Control Panel.

The charging system consists of a hydraulically operated lift assembly and in-feed hopper door
(flap) through which the waste container (up to 1 cubic yard or 880 liters) is emptied. The in-
feed hopper flap is raised and lowered by two hydraulic cylinders mounted on the MDU roof. A
carriage assembly is attached to the hopper flap by means of a connecting rod, which runs inside
U-shaped guide rails. The rails are fitted vertically along the front end of the unit. So, as the
hopper flap is opened, the carriage raises the waste container. The carriage can be modified to
accommodate waste carts supplied by various manufacturers.

The in-feed hopper door (flap) assembly is fitted with two proximity switches, which detect the
position of the flap. The flap's position, open or closed, is fed from the respective switch to the
Programmable Logic Controller (PLC), which controls the charging operation. As the in-feed hopper
flap comes to its fully opened position, the waste container is tipped, allowing the waste to fall
into the in-feed hopper. The tipping operation is complete when the flap has reached its
maximum opening. Once the waste container has been emptied (waste container fully tipped),
the carriage assembly must be moved to its lowest position to ensure that the flap is completely
closed and the waste container is down. If the flap is not fully closed, the shredding system will
not start. After the waste has been charged into the system and the flap is fully closed, the unit
continues automatic operation and the shredding system will operate.

The operating sequence of the charging system commences when the operator acknowledges
a system charge request by momentarily pressing the LIFT UP push button switch. The system
runs through its pre-charging sequence, and starts the hydraulic power unit operating. The
operator's lift up and lift down controls are enabled allowing the operator to charge the system.
When the lift reaches the full up position, the flap-open proximity switch is activated, stopping
the lift up operation via the PLC. The action of reaching the full up position indicates to the PLC
that the waste has been transferred from the container to the hopper. When the lift reaches the
full down position, the flap closed proximity switch (30) is activated, stopping the lift down
operation via the PLC. If the lift has traveled from the full up position and then to the full down
position, the PLC will recognize that the charging operation has been completed and the
hydraulic unit will discontinue operation.
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SAMITEC HG-A-250S -Microwave Disinfection Unit — ATTACHMENT 1.

INDUSTRIES

SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-4 IN-FEED HOPPER & FEED ARM

The In-feed Hopper is fitted with a rotating feed arm, located inside the hopper. The feed arm
ensures uniform feeding of waste into the shredder blades. On the opposite side of the feed arm
motor, there is one proximity switch. The switch detects the position of the feed arm during
charging. The feed arm must be positioned so that waste entering the hopper is not restricted.
The same switch counts the revolutions of the feed arm as it turns and reverses direction.

The feed arm operating sequence is delayed after charging the MDU allowing the waste to be
gravity fed to the shredder. After the delay, the feed arm operation commences. As it turns it
encounters resistance due to waste build up. As the resistance increases, the current draw of
the motor also increases. When the current draw reaches a certain level, a current relay is
actuated signaling the PLC of the high current condition. The PLC in turn stops the feed arm
motor, waits five seconds for the motor to stop rotating, and then reverses the motor's
direction. The feed arm operates in reverse until excessive resistance is again encountered or
the feed arm has rotated in reverse to the six o'clock position. The PLC will then stop the feed
arm motor and wait five seconds for the motor to stop rotating.

The process is then repeated when the feed arm is rotating in the forward direction. When the
feed arm makes four full revolutions in the forward direction without tripping the current relay, the
PLC assumes that the hopper is empty and calls for system charging. The operator cannot feed
waste into the MDU unless the PLC determines that the hopper is empty and the MDU is
operating properly.

The in-feed hopper is also fitted with four steam injection nozzles and four water spray nozzles.
Steam and water are used to prepare the in-fed hopper to receive waste. Steam is used to
manually disinfect the in-feed hopper. The hopper walls are thermally insulated to hold in the
steam temperature.

When the hopper is empty, and ready for another charge, steam is injected during the charge
preparation to fully saturate the hopper area. After the steam is injected and held, water is sprayed
into the in-feed hopper to quench the interior and condense the steam. The extraction system then
turns on to evacuate the steam from the hopper. This sequence also accomplishes abatement of air
borne pathogen emissions from creating an unsafe working environment. This entire
decontamination sequence is automatically initiated by the PLC when the MDU is ready to receive
another charge of waste. The hydraulic waste charging system will not operate until this sequence is
completed. At that point, the operator will hear an alarm and see the LIFT-UP button lamp
illuminated, only then will the lift controls function.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-5 EXTRACTION SYSTEM

The Extraction System is used to evacuate steam from the in-feed hopper during the charging
sequence. The extraction damper opens a duct to the extraction filter assembly, which draws
(extracts) the steam and air from the in-feed hopper prior to and during the waste charging
sequence. An inlet damper on the in-feed hopper flap allows outside air to pass into the in-feed
hopper thereby evacuating the hopper volume numerous times before the hopper flap is
electronically allowed to open.

Operation of the extraction system commences after water is sprayed to quench the hopper.
After the water spray is completed, the extraction blower is started. The extraction blower extracts
steam and air through the pre-filter, high efficiency particulate air filter (HEPA) and activated carbon
filter (ACF), before discharging to atmosphere. The system is designed to achieve over 11 hopper
volume air changes before the hopper flap is allowed to open. This feature simulates criteria used in
isolation room for highly infectious airborne diseases in hospitals to ensure maximum safety.

After the steam and air has been extracted from the in-feed hopper, the operator's lift controls are
enabled, allowing the system to be charged. When the charging sequence is completed and the
in-feed hopper flap is fully closed, sensed by the flap-closed proximity switch, the extraction
blower is turned off. When the extraction blower is off, the extraction and inlet dampers close.

When the extraction system is in operation, the pressure drop across the HEPA filter is measured
by an analog type manometer located near the filter housing. The pressure drop is used to
indicate the efficiency of the filter and thereby the amount of contamination that the filter has
collected. As the filter becomes progressively more contaminated, the pressure drop across the
filter increases. A pre-filter is used to extract moisture from the air. The filters must be replaced
when the pressure drop reaches approximately 3 in of WG (0.75 Kpa).

Extraction drain line valves are located beneath the HEPA filter and carbon filter housing.
These valves are to be normally closed and only opened daily, to drain liquid from these
housings back into the front of the microwave treatment section.

2-6 SHREDDER ASSEMBLY

The shredder assembly is fed waste material from the in-feed hopper by the feed arm. The waste
is shredded to a size that can be easily conveyed and effectively disinfected.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-6 SHREDDER ASSEMBLY Cont’d

The integral shredding function achieves many benefits over traditional thermal treatment
methods:

e Shredding pre-conditions the to ensure that all items, such as suction canisters and other
items that can not be effectively treated by traditional autoclaves, are broken apart and all
infectious surfaces are exposed to treatment conditions

e Shredded material allows for more efficient heat transfer, therefore the MDU uses
substantially less energy than traditional devices

e Create more efficient conditions to enable processing of pathological material

The shredder assembly consists of a rectangular frame housing with cutter shafts employing
twin blades (cutting element) and a single speed motor, which drives the cutter shafts in opposite
directions via a spur gear. The cutting element is designed to allow the projection of one blade to
engage in the recess of the opposite blade, while cutting at the same time. In this way, shredding
over the total circumference of the blade is achieved. In order to obtain even shredding over the
entire length of the shaft, the blades are offset on the shafts.

A screen is installed beneath the shredder system to control the degree of shredding. If the
shredded material is too large to fall through the screen it is forced up, around the sides of the
shredder and recycled back through the cutter blades. The material is continually recycled this
way until it has been reduced to the size governed by the screen, allowing it to pass through to the
rest of the system for treatment.

The shredder is controlled by two different sources. They consist of the high and low photo
switches located on the transfer hopper and a current sensing relay, located in the Main Control
Cabinet. Since reversing of the shredder is an integral part of the operation, the relay is used to
control the shredder (via the PLC) by monitoring the current draw on the shredder motor. If the
current draw exceeds the factory set limit of 40 amperes, the shredder will come to a stop. The
shredder will then automatically run in reverse enabling the cutter blades to be released. After a
short time of running in reverse, the shredder will then come to a stop and resume rotating in the
forward direction. The reversing operation also occurs whenever the shredder is starting from a
stopped position. If a number of reversals occur in a programmed amount of time, the PLC will
automatically shut the shredder down and the system will go to the fault mode. As the material
is shredded to its proper size, it falls into the transfer hopper before moving on through the
systems.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2 -7 TRANSFER HOPPER

The transfer hopper is flange mounted between the shredder and the front end of the microwave
conveying section. The transfer hopper, which is welded to the microwave section, is used as an
intermediate storage for the shredder waste and controls the supply of material to the microwave
screw.

The shredder supplies an adequate amount of material for processing in the microwave section.
The transfer hopper is fitted with photo switch sensors that provide feedback signals to the PLC,
which controls internal timers to prevent false photo switch signaling. The PLC receives and
outputs control signals in response to the following conditions.

a. Material below Low Level - Indicates that there is insufficient material for the
proper operation of the microwave section (indicated by the low level photo
switch). The shredder will operate but the microwave section (MWS) will stop. If the
material stays below low level for a predetermined time, the MWS MATERIAL
LEVEL will go to fault.

b. Material between Low and High Levels - Indicates that there is a sufficient amount
of material for proper operation of the microwave segment. Both the shredder and
microwave segment operate.

c.  Material above High Level - The shredder will stop when the material remains at
high level for a predetermined time. The MWS MATERIAL LEVEL will go to fault
after predetermined time.

This control method cycles the shredder, thus the level in the transfer hopper continually
fluctuates, providing a proper flow of material to the microwave section.

The transfer hopper is also fitted with a liquid level sensor for detection of an excessive amount of
liquid. The sensor is used to ensure that the hopper does not fill up with liquid, which can cause
problems during operation. In the event excess liquid is detected, the System warns of impending
shut down by flashing the MWS LIQUID LEVEL lamp on the Touch Screen. After a delay, the
enunciator warning horn sounds and the system goes to fault.

The transfer hopper is also equipped with a sample entry point located below the shredder to
allow the insertion of microbiological test specimens for the testing of disinfection performance.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-8 MICROWAVE SECTION (MWS)

The microwave section heats the shredded waste in a continuous operation. Heating is achieved by
steam injection and microwave radiation applied as the material passes through the MWS.

2-9 STEAM APPLICATION

At a predetermined distance from the transfer hopper, before MWG#1, steam is injected into the
MWS by four (4) steam nozzles. Steam is used to maintain the temperature of the waste and
provides the proper environment for the microwave energy to perform disinfection.

2-10 TEMPERATURE CONTROL & FAULTS

Microwave radiation is introduced along the length of the microwave segment by six (6)
microwave generators (MWG). A temperature sensor located between MWG #2 and MWG #3
monitors the MWS Entry Temperature. If low temperature exists for too long a period of time, the
MWS Entry Temperature will go to fault. A temperature sensor located between MWG #5 and
MWG #6, monitors the temperature of the material as it exits the MWS (MWS Exit Temperature).
During system operation the MWS screw speed is determined by the MWS Exit Temperature. If
the material temperature is below 203 °F (95 °C), the MWS screw will run at 50% full speed.

If the material temperature is 203 °F (95 °C) or above, the MWS screw will run at 100% (Full
Speed). The MWS Exit Temperature is enabled when MWG #5 is enabled. The MWS Exit
Temperature will go to fault after 5 minutes of low temperature only when enabled.

2-11 MICROWAVE GENERATORS (MWG)

The MWGs input the microwave energy necessary to maintain the operating temperature above
the set-point to ensure waste disinfection. The MWGs are installed in specially designed stainless
steel housing, and (together with HF sealing) are bolted onto the wave-guides via the resonance
chamber. The control and power supply wires are fitted with plug-in connectors to facilitate
service. The MWG’s supply 1,400 watts of output power at a frequency of 2,450 MHz. A built-in
hour meter indicates the total operating hours of the MWG preheating filament. A radial fan is
located inside each MWG housing cools the magnetron tubes. It is important therefore that the air
inlet and outlet vents are kept clean to allow proper circulation. Keeping the MDU doors closed will
help prevent dirt and dust from fouling the MWG air vents.
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2-11 MICROWAVE GENERATORS (MWG) Cont’d

An interlock switch is installed on each microwave generators mounting base. This interlock
disconnects power to the microwave generator when removed from the operational position.

Each MWG is monitored by a watchdog Timer within its stainless steel housing. If the current
draw of a generator is not within a preset range, the system will signal a fault. Should a MWG
be out of service, the MWG power and control can be manually switched off at the control
cabinet. A minimum of four MWGs must be on for the system to operate.

2-12 MWS OPERATION

The MWS operates independently of the charging operation and microwave generation takes
place only under the following conditions:

When the microwave screw conveyor has a sufficient amount of material and:

¢  Microwave Generator (MWG) fan is operating.
¢  The microwave screw is operating.
¢ MDU entrance door is closed.

The transfer hopper photo switches must indicate that a sufficient level (supply) of material exists.
The MWG fan must be operating before the MWS screw can turn. The fan forces air between the
wave-guide and window of each MWG to prevent condensation and sparking.

A proximity switch located at the screw conveyor's gear motor screw shaft, counts the number of
revolutions of the screw. After the MWS screw has completed its first revolution (after start-up)
steam is pulse injected. After a total of six revolutions, the first microwave generator (MWG) will
turn on (become enabled). At this time steam injection changes to a continuous injection when the
MWS screw is turning and pulse injection when the MWS is off. After two additional revolutions,
the second MWG will become enabled. Every second revolution thereafter, the next MWG in turn
will become enabled until all selected MWG are on.

After all selected MWG units are enabled (on), the steam injection changes to a pulsed
injection, whether the MWS screw is turning or not turning.
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2-12 MWS OPERATION Cont'd

When the system is selected to perform automatic shutdown, and the transfer hopper signals that
\t is empty, shutdown of the MWG’s will begin. After five revolutions of the microwave screw, the
first MWG will shutdown (become disabled) and the MWS Entry Temperature will be disabled.
After one additional revolution, the second MWG will be disabled. After each additional
revolution, the next MWG in turn will be disabled until all selected MWG’s are off. When all MWG
units are disabled (off) the steam injection will turn off for the remainder of the shutdown
sequence and the MWS Exit Temperature will be disabled. This shutdown sequence ensures that
all waste material is treated before exiting the microwave section and entering the temperature
holding section.

The MWG operation is interlocked with the unit's door and each MWG is interlocked with a key
type safety switch as a protective measure for personnel safety. Should the door be opened
while the system is operating, the MWGs will shutdown and will not restart until the door is closed.

The rest of the system will continue to operate as long as the temperature remains at
operational levels. If the door, however, is left open for an extended period, the system
temperature will drop, causing the system to go into a fault condition and stop. The door open
switch can be over-ridden, to allow for testing and maintenance of the system by qualified
personnel.

2-13 TEMPERATURE HOLDING SECTION (THS)

The Temperature Holding Section (THS) is the final stage of the disinfection process. The THS
consists of two component areas; the hopper and the discharge conveyor.

2-14  THS HOPPER

The THS hopper is thermally insulated to prevent internal cooling and is flange mounted to the
exit end of the Microwave Section (MWS). As treated material exits the MWS, it falls into the
hopper of the Temperature Holding Section (THS). The material is retained in this section as part of
the disinfection process and the material, temperature is monitored as part of the control process.

The hopper is also used to compensate for variances in the flow of treated material between the
MWS and the THS discharge screw. High and Low level photo sensors mounted in the hopper
provide feedback signals to the PLC, which controls internal timers to prevent false photo switch
signaling. The PLC in turn outputs control signals in response to the following conditions:
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2-14 THS HOPPER Cont'd

a. Material below Low Level - Indicates that there is insufficient material in the
THS hopper. Under this condition the MWS screw conveyor continues to operate
but operation of the THS discharge conveyor is temporarily disabled. After a
period of time below low level, the system goes to fault.

b. Material between Low and High Level - Indicates that the hopper level is
satisfactory. The MWS conveyor and THS discharge screw conveyor will operate
normally.

c. Material above High Level - Indicates that the THS hopper is full, causing the
MWS screw conveyor to stop. If the material remains at high level for a
predetermined time, the THS MATERIAL LEVEL will go to fault. When the
material level falls below the high-level photo switch, a time delay will allow the
MWS screw conveyor to restart. This control method cycles the MWS and THS
screw conveyors so that the THS Hopper material level remains relatively
constant, during automatic operation, thereby providing a proper flow of
discharging material.

2-15 THS DISCHARGE CONVEYOR

The THS discharge screw conveyor is mounted to the bottom of the hopper and is supported by
a stand that is located outside of the unit. It is used to feed the disinfected waste into the
granulator or discharge the disinfected waste from the unit directly into a waste container, which
is positioned directly below the outlet.

A temperature sensor is located at the bottom of the THS hopper section just above the entry
area to the THS screw conveyor (THS exit temperature). This sensor monitors temperature of
the waste in the THS. The THS exit temperature sensor becomes enabled when MWGH#6 is
enabled. The temperature must be 95°C or greater. If the temperature stays below 95°C for five
minutes, the THS exit temperature will go to fault.

The bottom portion of the THS discharge conveyor is insulated to protect personnel from bums
that can occur due to the high -internal temperatures. The upper portion is not insulated to
condense any residual steam and allow the material to cool down before it exits the conveyor.
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2-16 AUXILIARY EQUIPMENT

The MDU auxiliary equipment consists of separate items that perform specific functions in
support of the waste disinfection process. The following paragraphs describe this equipment.

2-17 STEAM GENERATOR

The PLC monitors the steam generator and determines its operating status. Upon automatic
start-up, the steam generator begins to warm up. When the steam temperature reaches 150 °C
the PLC starts the system. If this temperature is not reached within several minutes, the system
will go to fault. If the steam temperature drops below 150 °C and does not recover after a period of
time, the system goes into "sleep mode". In the "sleep mode" the system is automatically
stopped to allow the steam generator time to recover (steam generator remains ON). When the
system is in sleep mode, the PLC waits for the steam temperature to reach 150 °C before
returning the system to automatic operation. This assures that the steam generator has built up
a sufficient supply of steam. If this temperature is not reached after several minutes, the system
will go to fault.

2-18 HYDRAULIC UNIT

The hydraulic unit is used for operating the charging system. The unit is completely self-
contained consisting of a pump, reservoir and solenoid valves.

2-19 WATER PUMP & WINDOW SPRAY

The water pump supplies water at low pressure to the spray nozzles located at the in-feed
hopper and over each viewing glass in both the transfer and THS hopper. At the in-feed hopper,
water is sprayed during the charge preparation sequence to quench the hopper's interior and
condense steam that was previously injected. At the transfer and THS hoppers, water spray is
used to wash away material so that the photo switches have an unrestricted path through the
viewing windows, thereby allowing proper operational control. The PLC engages the water
pump and spray valve under the following conditions:

a. When the viewing glass is blocked due to high level of material in the transfer
hopper.

b. At the transfer hopper, water is sprayed on the viewing glass every three
revolutions of the MWS screw. This ensures that the photo switches are always
reading the correct material level.

c. Whenever the SPRAY push button is pressed on the Main Control Cabinet. The
switch must be released and pressed a second time to produce another spray.
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2-20 VENTILATION SYSTEM

The MDU ventilation system is comprised of a thermostatically controlled fan with mechanical
louvers at the discharge end of the MDU, and a motor driven louver, located at the charging end
of the unit. Both sets of louvers, open and close, as the fan turns on and off, automatically
drawing air through the MDU.

Since power for the ventilation system is always on, it may not be unusual for the fan to turn on by
itself even though the system is not operating. The thermostat is located on the same wall as the
extraction filter and has been factory preset to operate at approximately 80 °F (26.6 °C).

2-21 INTERIOR LIGHTS

There are three types of fluorescent light fixtures attached to the ceiling of the unit. They consist
of a single 40-watt fixture located next to the in-feed hopper (man door Side), a double 96-watt
fixture located over the length of the MWS and a double 40-watt fixture located next to the in-
feed hopper (shredder motor side). A light switch is conveniently located at the entrance door,
inside the shelter.

2-22 DOOR OPEN OVER-RIDE SWITCH

The door open over-ride switch is a key-type switch located next to the interior light switch. The
over-ride switch allows trained personnel to operate the system, with the door open while the
MWGs are operating. The switch is used for maintenance purposes only and should not be used
during normal system operation. It is important that the switch be turned off to assure safety of
personnel.

2-23 OUTLET RECEPTACLES

The MDU is fitted with ground fault interrupt type, duplex outlet receptacles. They consist of the
following:
a. Three brown outlets, for space heaters (15 amps).

b. Two duplex outlets with ground fault protection, located inside the MDU for
general use

c. Two duplex outlets with Ground Fault Protection, located outside the MDU
for general use.
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2-24 POWER DISTRIBUTION PANEL

The distribution panel is located to the right of the Main Control Cabinet and houses
circuit breakers for all 120VAC devices. A circuit breaker panel, located above the
distribution panel, serves as a disconnect switch and protection device for the distribution

panel.
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The SANITEC MDU has been one of the most scientifically challenged and tested technologies
available on the world market. Testing has been successfully performed for many individual states
in the US and for many countries around the world, including the UK, Japan, France, Germany and
others. The document presents a summary of information. Copies of actual test studies and reports
can be made available upon request.

3-1 MICROBIOLOIGICAL TESTING & RESULTS

The most challenging and comprehensive testing ever performed were for the New York State
Department of Health in the US. This test required the processing of microbiological samples from
all microbiological categories in order to prove successful efficacy. These particular testing
methodology ultimately become the forerunner of the first STAATT guideline published for the
evaluation of medical waste treatment technologies:

Organism ATCC Strain Colony Count Results
Bacteria

Bacillus Subtilis 6633 6.0 Log 7 No Growth
Pseudomonas Aeruginosa 27317 1.5Log 8 No Growth
Staphlococcus Aureus 25923 1.2Log 8 No Growth
Enterococcus Faecalis 19433 1.2Log 8 No Growth
Nocardia Asteroides 31531 1.0 Log 8 No Growth
Fungi

Candida Albicans 14053 1.2 Log 8 No Growth
Aspergillus Fumigatus 1022 11 Log 8 No Growth
Myco-bacteria

Mycobacterium Bovis 35737 50Log7 No Growth
Mycobacterium Fortuitum 35755 5.0 Log 7 No Growth
Protozoa

Giardia Miura Cleveland State Univ. 1.0 Log 3 No Growth
Virus

Duck Hepatitis Stanford Univ. 5.0 Log 7 Negative

Source: North American Laboratory / Stanford University
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3-1 MICROBIOLOIGICAL TESTING & RESULTS Cont'd

The SANITEC MDU has also been tested and approved for use in treating pathogical waste
and for animal carcassess. MDUs owned and operated by SANITEC in California and North
Carolina are prcessing pathological wastes. Acceptance and approval for treatment of
pathological waste with SANITEC MDUs have been in practice in other areas such as New York
State, Texas, Oklahoma, Kansas, Brazil, the Philippines and others.

Of particular note is the testing performed by the State of North Carolina Department of
Agriculture specially for the pursoes of treating avain flu contaminated carcasses:

Washington, DC—Embargoed for release, May & 2006, 8:00AM EST—Samtec Indusires, Inc.

(www sanitecindustries.com) — On a far corner of North Carolina State Unnversity’s sprawling Ammal
& Poultry Waste Management Center, federal and state emergency management officials and
mucrobiologists in protective coveralls watched and waited as equipment inside a Ferrar red tractor
trailer churned through a crucial test in what 15 expected to be an all out assault to contan an outbreak
of Avian Flu should it reach the United States.

“The test at NC State confumed for federal and state officials what
thousands of hospitals and health care facilities across the country
already know, that the Samitec system 15 an effective and
environmentally friendly solution to the problem of disposing of bio
hazardous waste,” said Russell Furestone, Execunive Vice President
of Sanitec Industries.

Designed to exceed the requirements of an H5N1 outbreak within a large scale poultry plant, the March
15th test, the results of which were released today, involved processing tissue samples infused with

Salmonella bacteria and a type of bacterial spore related to Anthrax along with over 2,000 lbs of mrkey
CArcasses.

[ mrmem e eses wsen | “In the event of a foreign animal disease (FAD) outbreak
in livestock or poultry it will be enitical to respond
quickly and m a bio-secure manner. Often ths 15
accomplished using depopulation and disposal as the
primary means of disease control and eradication,”
according to Dr. Bethany Grohs, a veterinarian with the
U8, Environmental Protection Agency’s Office of
Emergency Management. “Samtec’s self-contained,
mobile system for carcass disposal 15 an important tool to have in the emergency response tool kit
Sanitec’'s mobile system can be brought on-site, thus reducing the risk of disease spread via amimal
transport and a self-contamed system reduces the nsk of environmental contanunation,” said Dr. Grohs,
who responded to the 2001 outbreak of Foot-and-Mouth Disease (FMD) in the United Kingdom as well
as the U 5. Capitol Hill Anthrax Incident.
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3-2 ENVIRONMENTAL PERFORMANCE - Air Emissions

The SANITEC MDU processes infectious waste at temperatures hot enough to inactivate
microbiological organisms, but not to a level where harmful by-products are created. In devices
that operate at temperatures above the melting point of plastics, volatile organic compounds
(VOC) emissions are a concern. The MDU operates at tempertures far below this point and
therefore does not emit harmful air emissions. Actually, tests were performed on six different
SANITEC installations analysing air samples with a gas chromoatograph and mass
spectrometer for VOC and toxic organic compounds (TOC). Since the MDU is equipped with
ACF that could absorb organic emissions, the test was conducted without the ACF to prove that
the MDU does create emissions from processing. In each case, the MDUs performance was

outstanding with results reported below dectable limits (BDL) or far far below personal exposure
limits (PEL):

R o wgc e R A S
s E e
'Elurlmq‘.n:-n County Hospital IFK Medical Center Our Lady of Loardes
TIVIPEL Max Conc Max Cone, Max Cone, Max Core. Max Cone, Max Conc.
(EPRA) {PFM] "8 Hour" (PEM) 8 Howr* FEM) g Hoor”
1 00074 L) 4] HOL EDL BOL BDL
Carbon Tetrichiaride X 0,003 00065 HDOL B BRL BDL
Chlaraform z 0091 0157 0021 0.025 0073 0,095
Driosane: 15 0,037 0,01 HOL EDL BOL BDL
Eihvlenciming 1.5 BDL BOL BOL BONL BDL BDL
Eihylene Dikromide n ROL BOL BOL. EDL BOL BDL
Etlylens dichlonds 1 00351 0,097 BDL BDL BOL BDL
Tetmchinroe hins [l EOIL BOL BDML BEDL BOL B
Tetachkros vlen: 5 no3s 0063 nanz 2,017 BOL (=10]
Trichloroethine 330 BDL BOL [!DL; BDL BOL B,
Trichlaroethylene 5 BDIL BOL BDL BDL 033 .31
MIXTURE TLV 0218109 0.21% 0.l 0,415 1044 03
Wit Jorgey ML, Dover General M.C, Coaper Hospital*
TLV/PEL Py Conc wins Cong Max Conc Ml Cone Belax Cona, Bl Come.
Comrpound (PP (PEM) 2. Hoar™ (PP 1 "% Hour® (PP "2 Hour"

Bienzene 1 0000 .09 EDL BDL BOL BOL
Carban Teirschlanide 3 EDL BLL EDL BOL HOL BOL
Chiorofarm 2 AE 0.064 0.35 D435 0014 0.014
Dimannc 25 EOL BOL EDL BOL BOL BOL
Etlylere:inie 0.5 EDL BOL EOL BD. BOL BOL
Exrlen: Dibromide 20 BDL BOL BOL BDL BOL BD.
Etfylen: dichloride 1 B BOL BDL BDL BOL B0,
Teirach sprosllbse MA BDL BOL BDL BOL EOL BO.
Telrach loroctinkne 23 BDL EDL BDL RO BOL BOL
| Trizhlorocthane 350 BDL BDL BEOL B BDL BDL
Trizhloroetlvlens 50 BDL BLL BDL B 0.004 LR
MIXTURE TLY 1029 i iz 0.2 LB 0.007 | (T

*Length of 151 perina ol avalable: BOL - Below deiection limit; MO = PELTLY aof availshls for the cotinpaind
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3-2 ENVIRONMENTAL PERFORMANCE - Treated Solid Waste
Treated waste from SANITEC MDUs has been managed and disposed as ordinary soild waste

in every location installed in the US and around the world. Following is a representative analysis
performed on treated waste exiting a MDU:

Leachability of Metals (TCLP Test)*

Parameter USEPA Allowable Concentration Test Result
Cadmium 1.0 <0.015

Lead 5.0 0.11

Barium 100 0.99

Silver 5.0 <0.03
Chromium 5.0 <0.005
Arsenic 5.0 <0.0054
Selenium 1.0 0.034

Mercury 0.2 < 0.0002

Proximate Analysis of MDU Processed Material*

Parameter Normal Hospital Waste (%) Test Results (%)
Combustibility 25-94 88.01"
Moisture 7.7-10.0 5.04-14

Ash & Noncombustibiles  4.9-15.0 6.95@

Notes:

(1) Heat value at 8,800 BTU/Ib
(2) Does notinclude needles and sharps in the noncombustibiles

*Test performed by Technical Services, Inc., Jacksonville, FL
Reprint by permission of Cross/Tessitore & Associates, Orlando, FL

3-3 ENVIRONMENTAL PERFORMANCE - Liquid Effluent

The SANITEC MDU does not discharge any liquid waste. The MDU does not have a need for a
sewer connection.
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3 -3 ENVIRONMENTAL PERFORMANCE - Microwave Energy Emissions

The microwave generators used in the SANITEC MDU have been tested for safety and leakage,
and conform to US regulations governed by the Federal Communications Commission (FCC).

The magnatrons used in the MDU are manufacturered within strict tolerances regulated by the
FCC, and UL tested in the same manner as magnatrons used for consumer household
microwave ovens.

The OSHA permissable exposure limit is 10 mW/cm?, which is magnitudes greater than any
levels measureed in an MDU. Our leakage standard is ZERO. Our manual recommeds perodic
testing using a handheld leakage detection meter. If any leakage is detected, the user must only
tighten the flange bolts on the MWG mounting to the microwave chamber. We recommend that
this flange tightening check be performed routinely or when a leakage of = 0.4 mW/cm? is
detected. With over 15 years of operating experience, the MDU design has been proven safe.

With over 15 years of a commercial operating track record, SANITEC MDU have never
been shutdown or taken out of service for failure to meet treatment or environmental
standards and requirements. Some MDUs have been in operation for more 15 years with
the same designed and features that have been described in this document.

For any additional needs for information or any questions, please contact:

Joseph (Joe D) Delloiacovo
Vice President, Business Development & Regulatory Affairs
Office Phone: 001-973-989-2680
Fax: 001-973-989-2680
Mobile: 001-201-230-2913
Email: joed@sanitecind.com

www.sanitecind.com
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INTRODUCTION/SUMMARY

AL Efficacy esting of the ABB Sanitec Microwave Disinfection Sysiem commenced July 1, 1991 and
ended August 12, 1991, All testing was performed by an independent, certified laboratory, Norh
American Laboratory Group, NALG). Dr. Richard Tilton supervised the testing for NALG. NALG
conducted all aspects of the microbiological procedures with the excepdon of the Duck Hepatits B
Virus 1est protocol which was conducted by Stanford University School of Megicine.

1. Leneth of Testing: Length of testing (July 1 to August 12, October 4) was due to several factors.

5

-

IYirs(. while most of the selected organisms normally grow within 24-48 hours of inoculation,
Myeobacterial cultures required two additonal weeks of incubation. Second, due 10 the high cost
of performing Duck HBV testing, we atternpted to rectify all problems with the test protocol
before conducting the viral porton. Our most difficult organisms proved to be Giardia. The first
sample from ATCC did not grow. This delayed testng by several weeks. Further discussion with
the Centers for Disease Control on Giardia growth requirements proved sormewhat successful.
Llowever, after final results on Giardia were submitted to the New York State Depantment of
lHealth (DOH), the parasitology division of the DOH requested a repeat of the test utilizing Giardia
muris. These cysts were provided by Dr. Edward Jarroll, Cleveland State University, Cleveland,
Ohio. This portion of the protocol was performed on October 4th. Protocol, results, and operating
parameters are located in the "Addidonal Data"secton.

Protocol Test Tubes: Finding the appropriate tube to introduce the specimens into the microwave

6.

unit took several days. Polyethylene or polypropylene consitucted tubes worked best. However,
on the first and second days of resting, although most of the samples were retrieved, 30% - 40%
lucked fluid Four types of tubes were evaluated on the third day. Each specimen number included
two tubes. Therefore, double the number of usual specimens were run. Both, one, or none or the
tubes retained fluid. Only one tbe consistently retained fivid. The robe was vsed throughout the
resr of the protocol.

R, Number of Runs:Becavse of the tube problem, a founth run was added to increase the nomber of

est organisms and demonstrate reproducibility.

Travel time: Travel umes (Difference between input bme and ¢jection time) vary with the average
being approximately 59 minutes (range 31 - 90 minutes). The difference in travel time can be
arributed to several factors., namely waste comnpositon. Although we uulized actual biomedical
waste from a hospital, it was not possible 10 maintain the same waste characteristics for daily
resting. The biomedical waste stream varied from large volumes of sharps 1o large volumes of
contarninated dressings and fluid containers. Waste composition was basically different every
dav,

- Racillug Testing: Each test run on July 10th, 11th, and 16th included one sroup of 10 Bacillus
subtifis specimens. This was conducted for the Connecticut ef{icacy protacol. Resules are also
included in the 1aboratory section.

Conclusion: The high level of disinfection/sterilization from this data clearly demonstrates the
ABB Sanitec Microwave Disinfection System is capable of meeling the parameters set for
aliernadve technologies to meat and destroy biomedical waste as esiablished by the state of New
York.
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ABB Sanitec Microwave Disinfection Svstem
Nexw York Efficacv Protocol

[. Introduction

The ABB Sanitec Mjcrowave Disinfection System is an alternative method for treatment of
piomedical waste. Biomedical waste 18 disinfected and made unrecotmzable After being exposed to
4 process utilizing steam, shredding, and microwaves. The system incorporates computerized
control systems to rmonttor appropriate disinfection levels and safety parameters.

The following protocol describes the materials and methods to determine the efficacy of the Sanitec
Microwave Disinfection System in accordance with guidelines provided by the New York State
Department Of Health (DOH).

I[. WNlaterials

Organisms 10 be used in this efficacy protocol are histed in Table J. Bactena, mycobactena, fungi,
and protozoa will be obtained from American Type Culture Collection!. Duck Hepatitis B Virus
(DHBV) will be provided by Stanford University Medical Center, Stanford, California. The list is
comprised of organisms from those suggested by the DOH to be vsed in studies of the efficacy of
alternative regulated waste management systems for approval by the Commissioner of Health.

Table I
A. Bacterial ATCC Stain
1. Bacillus subtilis (spores) 6633 : <
2. Enterococcus faecalis 19433
3. Pseudormonas aeruginosa 27317
4. Suaphylococcus aureus 25923
5. Nocardia species 31531

B. Mycobactenal species

I. Mycobacterium bovis 35737
2. Mycobacteriom fortuinim 35755

C. Fongi =
1. Candida albicans 14053

2. Aspergillus femigams 1022
D. Protozon .

1. Giardia intestinalis 50114
E. Virus

1. Duck Hepatins B Virus (DHRBRV) Provided by Stanford University





170, Mecthods
A. General:
The methodology will mnvolve:

1. Preparation of tesi samples by North American Laboratory Group, New Britain,
Connecacut.

12

. Transportation of specimens to Safe Way Disposal Systems, Middletown Connecticut
where the test samples will be introduced into a Sanztec Mictowave unit.

. Subsequent transportation of test samples back to North American Laboratory Group for
microbial culmring.

'

Note 1: Travel dme between facilities 1s 30-40 minutes.
13. Sample preparation

1. Test samples will be prepared as recommended by supplier? using standard
microbiological technique3. Each bacterial, mycobacteria), and fungal species will be
grown on standard culture media - e.g., 5 % sheep biood agar ( Becton Dickinson
Microbiology Systerns, Cockeysville, Md.), Middlebrook 7H10 agar and Lowenstein-
Jensen medium, Gruft modification ( Becton Dickinson ), and Sabouraud's Dexoose
Agar ( Becton Dickinson), respectively. After sufficient growth has occurred for each
test organism, the surface of the agar medivm will be washed with sterile physiological
saline and suspensions prepared equivalent by optical density 0.5 McFarlangd standard
and confirtned by plate count to approximately 1 x 106 - 1 x 108 colony forming units
per mi (cfu/ml).

Note : Formuladon for specific media found under Appendix T

2. One (1) ml of the test organism (1 x 106- 1 x 108 cfu/ml) will be placed into plastic
vials. Vials widl be placed in numbered orange colored cloth sacks to facilitate retrieval
after weament.

Note 1:  Giardia intestinalis samples will be prepared and tested according to protocol in
Appendix L.

Note 2:  DHBV samples will be initially prepared at Stanford University School of
Medicine and delivered to North American Laboratory Group to complete sample
preparation. (See Appendix I for specific DHBV testing protocol.)

3. Eighteen samples will be prepared for each test organism.

a. Fifreen (15) test samples
b. Three (3) positive conwol

4. Test samples wil} be divided into Jots of three, i.e., five (5) test samples and one (1)
posigve conaol/lot. Each lot will be tested on different days.

8]





C. Sample Transportaton

1. Samples prepared for testing will be immediately put on ice (4°C) and transported to the
test site (Safe Way Disposal Systems, 90 Indusmal Park Road, Middletown,
Connecncut).

D. Sample Treatment

i. Test samples will be processed in the Saritec unit currently in operating at Safe Way
Disposal Systems. Samples will be processed along with biomedical waste generated
by hospitals during normal operatng hours and condinons.

2. Operating parameters
a. Capacity:
250 kg/mr ({550 1bs./hr)
b. Temperature and Time:
The average temperature of the infeed waste should be not less than 0°C (32°F).
The inpur steam temperature should not be less than 150°C (300°F).

The Microwave Section (MWS) inlet temperatore should be not Iess than 95°C
(203°F).

The Temperature Holding section (THS) exit temnperature should.be not less than
95°C (203°F). : :

To ensure proper condirions for disinfection, the unit control system 1s designed to
moniior and conwol exit termmperature by means of a speed control on the conveyor to
allow adequate residence time (30 minutes) for the waste to reach the desired
temperature. The unit is equipped with a strip chart recorder such that proper
monitonng of operanng condinons and records are maintained by recording the MWS
inlet termperature and speed (rpm) of the MWS conveyor.

(W% ]

. Samples will be allowed t© come to rocom temperamre belore processing,

4. Each organism to be tested will be run in lots as indicated under “"Sample preEaration".
Six (6) consecudve samples will be inroduced into the unit. There will be a lag ime of
thirty (30) seconds between introduction of each sample. Darta to be collected 3s
described below.

‘A

. Testorganisms will be inserted through 2 sample port located below the shredder knives
of the Santtec unit, and allowed (o traverse the full cycle of the microwave gdisinfection
process. The test sarnples will be allowed 1o drop freely from the Sanitec unit discharge
conveyor, into 2 dumpster along with treated biomedical waste routinely processed at
the hospital.

6. Positive congol samples will be handled in the same manner as the test samples with the
excepaon of not being inroduced into the Sanitec unit. Positive controls will be placed
on ice when the last rest sample for the appropriate organism is remieved.





7. During the processing of the test samples in the Sanitec unit the following data will be
recorded:

a. Sample insertion ume

b. Microwave treamment section inlet temperature
¢. Microwave reatiment section outlet temperature
d. Discharge secoon ovtlet temperature

e. Sample remieval ome

8. Test samples will be retrieved, placed on ice (4°C), and immediately transported back to
North American Laboratory Group for microbial testing.

(2. Sample Testing

1. Upon receipt of the meated test samples by North American Laboratory Group, vials will
be allowed 1o reach room temperature, aseptically opened and 0.1 ml of fluid inoculated
directdy onto appropriate growth media and incubated. The remainder of the contents
(0.9 ml) will be wansferred into a tube of growth media and also incubated. Growth
media and incubauon conditions to be used for each of the test organism are listed in

Table 2.
Table 2
Test Organisms Growth Media incubabon
Temp. Tine
Racterial BAP* 356C 7 days
(For Nocardia, see funzal media) BHI* broth '
Nycobacterial species MB* TH11 350C-370C  4-6weeks
MB* 7HS broth
(7H12 medium)
Fungt Sab* Dextrose agar 300C 7 days
Sab* Dextrose broth
Prolozoa See Appendix I for protocol
Virus o See Appendix II for protocol =

* RBAP - Blood Agar Plate
B! - Brain Heart Infusion
M1 - Middlebrook
Sab - Sabourand






3. Any posidve growth will be subculiured to appropriate media (based on type of test
sample) to determine contarnination (false posidve) or true posidve.

4. At the end of the incubation period, each tube will be subcultured to the tequisite growth
media and incubated for:

72 hours - (bactenial and fungal species)
2-4 weeks - (mycobacterial)

1V. Data Evaluation
A. Resulss
1. The Sanitec Microwave process is described as “disinfection.” Therefore, acceptable

results for bacterial, mycobacterial, and fungal organisms would be to achieve a
reduction in the original concentration of organisms by a factor of 1 x 103 - 104 cfu/ml.

2. Acceptable results for parasires would be a reducton in the number of cysts /ml by a
"~ facior of 1 x 102 cysts/ml.
3. Acceptable results for DHBV would be neganve resuls in all test sample procedures.
See Appendix IT for specific test resules.
B. Reports

1. Upon completion of efficacy testing , all data recorded during the test sample
preparation, testing, and culturing will be analyzed. Final analysis and all data will be
submitted ro the New York Staee DOH for efficacy evalvaton.

V. Sufely

A. Trained persomnnel will be monitoring the Sanitec unit during efficacy operations. All
personnel will be instructed in appropriate safety gmidelines to include but not be limiced to
universal precantions, electrical salety, and microwave safety.

R. Microwave leakage will be checked on a daily basis to ensure the rate remains below OSHA
PEL (10 mW/cm?2). Leakage rates should normally be zero. On occasion, from ABR's
experience, levels have measured 1.0 mW/cm?. The magnetrons used in the ABB Sanitec
systems have power output of 1.2 kw at 2,450 Hz which is the equivalent of two Eonsumer
household microwave ovens. Therefore the ABB Sanitec systems should not be considered
as an enormous or usually high user of mictowave energy.





Appendix 1

Protozoa Testing Protocol
Giardia intestinalis

[. Matenal

1.

Giardia intestinalis, supplied by ATCC, strain 50114

Note: See Appendix II for specific growth media recommended by ATCC

J{. Meihods

i.

2

(W3]

Samples will be prepared by North American Laboratory Group. Vials will contain one
(1) ml of a concentradon equivalent to 1 x 104-106 cysts/m). Cysts will be counted on a
hemacytometer to venfy concentration.

. Twelve samples will be prepared:

a. Nine (9) test samples
b. Three (3) posiive controls

. Test samples will be divided into lots of three, i.e., three (3) test samples and one (1)

posiave conol/lot. Each lot will be ested on different days.

. Samples will be processed as indicated in Part III, Methods, Section b, Sample

Preparauon, subpart 4.

. Upon receipt of Giardia samples at North American Laboratory Group, a direct

microscopic examination and cell count, using hemacytometer, will be performed on
the specimens.

. 0.5 mi! of specimen will be added to growth media and incubated at 35°C for 5 days to

allow for cyst maturanon.

. Cyvsts will then be resuspended in 0.5 ml of fresh growth medium, and depression slides

filled with the suspension. The slides will be coverslipped, sealed with Vaseline-paraffin
and 1ncubated for 1 hour ac 37°C. After incubadion, the number of cysts will be counted
and tested for viability by eosin exclusion. Survival fraction of each sample will be
computed relanve to viability in conmols arbitrarily designated to be 100%.

e





Appendix I

Hepadnavirus Test Protocol
Duck Bepanus B Virus

1. Material

1. Duck Hepaligs B Virus - DHBV4
Prowvided by Pamicia L. Marion, Ph.D.
Sr. Research Scientist
Stanford University School of Medicine
Department of Medicine
Division of Infecdous Disease
Stanford, California

it Nchods

i, S samples will be prepared for the efficacy protocol by Stanford University. Vials will

~ contain 1 mi each of a standard inoevlum with a dter of 1 x 106 infectious doses per ml. (2
vials - positive contols, 3 vials - test samples). Two lots, one containing one (1) positive
conol and one (1) test sample, the second cotaianing one (1) positive control and two (2)
test samples will be run on different days.

2. Specimens will be frozen at Stanford Umiversity , packed in dry ice, and ansported via
Federal Express to North American Laboratory Grouvp, New Brirain, Connecticut

P2,

Specirnens will be kept frozen upon arrival to North American Laboratory Group.
Specimens will be brought to room temperature prior to placing them into orange colored
cloth sacks. Specxmcns “will then be processed as indicated Part 11}, Methods, seciion B,
Sample preparaoon, subpart 4.

4. Upon receipt DHBV samples at North American Laboratory Group after meatment, test
vials will be frozen, packed in dry ice, and returned to Stanford University School of
Medicine via Federal Express for further evaluation.

3. A1 Stanford, specimens will be allowed to thaw and reach room temperature. At such time,
samples will be diluted in stenle phosphate-buffered saline supplemented with 1% bovine
serurn 2lbvmin by 10 fold increments to a final dilution of 1010, One tenth ((1) ml of each
dilution will be 1njected intramuscularly into three (3) newly hatched ducklings, whose
blood will be drawn prior to injection. Blood samples will be taken from the ducklings at
1,2, and 3 weeks after injection. The animals will be sacrificed at 3 weeks and the lwcrs
Irozen. Sera will be tested for evidence of viremia using slot blots, as described in Cheung
et al (1989)3:6. If all sera from an injected anitnal are negative for viremia, DNA will bc
extracted from the hver and tested for the presence of viral sequences by blot hybndizanon
ard confimmed by Southern hydridization (Marion et a), 1984 and 1987)7.8.

T Results
I, Acceptable results for DHBV will be
A. No evidence of viremia using slot blots

b. No DNA viral sequences in liver exmactions by blot hybridization or Southern
hybridization





Appendix I

Media
(As recommended by ATCC? for inidal isolation of their products)
Table I

A. Bactenal ATCC Stmain Media (Agar)
1. Bacillus subtilis (spores) 6633 Nutrient
2. Enterococcus faccahis 19433 Bmin Heart Infusion
3. Pseudomonas aenuginosa 27317 Trypticase Soy
4. Staphylococcus anrens 25923 Blood
5. Nocardia species 31531 Yeast Malc Extract

B. Mycobacterial species

1. Mycobacterivm bovis 35737 . Middlebrook or

2. Mycobacterium fortuitom 35755 Lowenstein-Jensen
C. Fungi

1. Candida albicans 14083 ™M

2. Aspergillus fumgatus 1022 Malt Extract Agar
D. Protozoa

1. Giardia intestinalis 50114 ‘eister's Modified

TYT-S-33 Medium

18
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Initlal Processing

A. The following isolates were processed from the ATCC

Bacillus subtilis ATCC 6633

Ps. aeruginosa ATCC 27317
Staph. aureus ATCC 253923
Aspergillus ATCC 1022

Candida albicans ATCC 14053
Nocardia asteroides ATCC 31531
Enterococcus faecalis ATCC 19433
Giardia lamblia ATCC 50114
Mycobacterium bovis ATCC 35737
M. fortuitum ATCC 35755

B. All isolates were transferred 2x and a suspension made in the
appropglate liquid medium. The suspension was adjusted to. .
1 x 10° cfu/ml. All brotg cultures were diluted (serial 10
fold dilutions) to 1 x 10° cfu per ml and plgted in order to
calibrate the initial colony count at 1 x 10 -10% cfu”per ml.

Isoclate Actual Control Inoculum

B. subtilis 6.0 x 10’

P. aeruginosa . 1.50 x 108

St. aureus 1.20 x 108

Aspergillus 1.10 x 108

C. albicans 1.20 x 108

Nocardia 1.00 x 108

Enterococcus 1.20 x 108

M. bovis 5.0 + x 10/

H. fortuitum 5.0 + x 107 -

C. All lnocula were fr%shly prepared and diluted to an approximate
concentration of 10~ cfu/ml. This was usually accomrplished
by a 1:100 dilution of a McFarland 0.5 standardized ilnoculum. The
McTrarland standard was calibrated by nephelometry.

D. Inocula was prepared in sterile screw capped-tubes on the day of
the experiment and transported on ice to the facility. 2ll tubes
including controls were returned to the lab for subculture by 4 p.m.





E. All processed tubes were subcultured to solid media and BHI
broth and incubated as follows before being designated as

"No Growth™. :
Agar Broth
B. subtilis - 7 days 72 hours
Ps. aeruginosa - 7 days 72 hours
Staph. aureus - 7 days 72 hours
Enterococcus - 7 days 72 hours
Nocardia - 7 days 72 hours
Asperglllus - 7 days 72 hours
Hyco. bovis - 4 weeks 2 weekXs
Myco. fortuitum - 4 weeks 2 weeks
candida - 7 days 2 weeks
F. Empty = Contents of vial lost in unit
Missing = Vial not recovered from unit

Vial crushed and contents unusable

t

Crushed

G. All subcultures are "final".

H. The Giardia results are included at the end of the results
on bacteria, fungi, and Mycobacterium.





Date of Run: 7-1-91

Isolate

B. subtilis

Ps. aeruginosa

Staph- aureus

Aspergillus

Candida

Nocardia

QUds Wb

Q0w P

Result

1.75 x 102 - g + rods
1.50 x 10° = g + reds
empty

NG

empty

3 x 10° (inocc. too high)

NG
empty
NG
empty
NG

> x 108

NG
NG
missing °
NG

enpty 6
2 x 10

empty

RG

NG (2 wks)

NG (2 wks)
empty

Growth — 1 wk_

empty

NG

empty

NG (72 hrs)
empty

2 x 10% (48 nhrs)

NG
empty

NG

ewpty

missing

1.2 x 10% (48 hrs)





Enterococcus

Mvcobacterium bovis

*

M.
%

processed 7/10/91

fortuitum
processed 7/10/31

QU WN

1
2
3
4
5
C

ontrol

ontrol

empty

NG

NG
missing
NG .
2.0 x 108

NG

NG

NG

NG

NG

>50 colonies/0.]1 ml
AFB smear - Pos

NG

NG

NG

NG

NG .

>50 colonies/0.1 ml
‘AFB Smear - Pos





Date of Run: 7-2-91]

B. subtilis

Ps. aeruginosa

Staph. aureus

Aspergillus

Candida

Nocardia

N

NG

empty
crushed
crushed
empty

g.5 x 10°

empty

NG

empty
enpty

NG

1.10 x 106

NG
NG
missing
NG
NG - -
1.0 x 106

NG
empty
enpty
empty
empty

Growth (1 wk)

NG

NG

NG

NG

empty

9.5 x 10°

NG

NG

missing

NG

missing

9.0 x 10> (48 hrs)





Enterococcus

Mvcobacterium bovis

*

M.
*

processed 7/11/91

fortuitum
processed 7/11/91

ontrol

empty
enpty
empty

. NG

empty 6
.10 x 10

NG

NG

NG

NG

NG

>508 colonies/0.1 ml
AFR smear - Pos

NG

NG

NG

NG

NG

>50 colonies/0.1 ml
‘AFB smear - Pos

0





Date of Run: 7-3-91

Isolate

B. subtilis

Ps. aeruginosa

Staph. aureus

Aspergillus

Candida

Nocardia

*  smpall amount left

S NARNEY) U1 W N Vo WN R !N wWN U1 A WA

[0 - VI

NG
empty
NG

empty
NG

NG
NG
NG
NG
emnpty

NG
NG
NG
NG
NG

enpty
NG
NG
NG
empty

enptly
empty

NG
empty

empty
NG
NG
NG

enpty

6 NG

7 emEty
8 NG

89 NG

10 NG
Control
6 empty
7 empty
8 empty
9 empty
10 NG
Control
6 NG

7 NG

8 NG

S empty
10 empty
Control
€ NG

7 NG

8 NG

S empty
10 NG
Control
6§ NG*

7 NG

8 NG

S empty
10 NG
Control
€ NG

7 NG

8 NG

S empty
10 NG
Contral

1l x 106

1.15 x 106

-

1.10 x 108

Growth — 1 wk

q

9 x 102

9.5 x 10°





NG
empty

NG
NG
NG NG
NG NG
NG -10 NG

Control 1l x 106

Enterococcus

(S0 VS IV T
W oodom

NG
NG
NG

Mycobacterium bovis 1

2

3

4 - NG
5

C

* processed 7/16/91

NG
ontrol >50 co0l/0.1 ml
A¥B smear — Pos

1 NG
NG
NG

M. fortuitum
+ 2

3

4 NG
5

C

processed 7/16/91

NG o
ontrol >50 col/0.1 ml
A¥R smear -~ Pos

The 7-3-91 run was a double run using 2 types of tubes, that is
10 tubes/isclate. In some cases such as Candida, Staph., and
Pseudomonas, both large and small tubes of a replicate set were

empty.

=





Date of Run: 7-16-831 Repeat Cultures
Isoclate Tube % Result
B. subtilis 1

2 All tubes (1-5)

3 No growth .

3 :

5 Control - 1 x 106
Ps. zerugirosa 1

2 All tubes (1-5)

3 No growth

4 S

s Control - 1 x 10
Staph. aureus 1

2 All tubes (1-5)

3 No growth-

4 e €

5 Control - 1.0 x 10
Asperglllus 1

2 All tubes (1-5)

3 No growth

4

s Control - Growth
candida 1 S

2 A1)l tubes (1-5)

3 No growth

4

'S Control — 9 x 10°
Nocardia 1

2 All tubes (1-5)

3 No growth

4

5 Control ~ § x 10°





Enterococcus 1 NG
2 NG
3 empty
4 NG
5 NG

Control ~ 9.5 % 105

* A1l Gram stains of controls were positive for control organism

*





1. A culture of Giardia lamblia ATCC 50114 was received and
re—-cultured in Reister's media. Cultures were incubated at 37 € and
checked daily for motile organisms. Approximately 20-25 motile trophs
of Gizardia per 1pf were seen on Day 3.

2. Giardia were tested on 3 occasions at Safeway 8/8, 8/9, 8/12. Data
is as follows:

Date - 8/8

Control - motile organisms seen upon return from Safeway (10 1 pf)*

tubes 1-5 - no motile organisms observed after processing.

Date - 8/9

Control - motile organisms seen upon return from Safeway (10 1 pf)

Tubes 1-5 — no motile organisms observed after processing.

Tube #4 was emplty on return from Safeway and tubes 1 and 2 only
had a few drops in them. :

Date -~ 8/12

Control - motile organisms seen upon return from Safeway (10 1 pf)
Tubes 1-10 — no motile organisms observed after processing.

"All tubes were subcultured to fresh broth and both oxriginal
tubes and subculture were incubated at 37 C for 7 days.

No motile organisms were observed in any original or subcultured
tube.

Control tubes after 7 days incubation were exmined. Giardia
trophs were observed but motility was very sluggish.

* Fewer organisms were opserved in the "processed" control as viable
organisms were observed stuck to the sides of the plastic tube.
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Contras/Initial Processing

A.

The following isolate was processed from the ATCC

Bacillus subtilis ATCC €533

All isolates were transferred 2x and a suspension made in the
appropgiate liquid medium. The suspension was adjusted to
1 x 10° cfu/ml. All bro cultures were diluted (serial 10
fold dilutions) to 1 x 107 cfu per ml and plgted in order to
calibrate the initial colony count at 1 x 10 -10% cfu per ml.

Isolate Actual Control Incculum

B. subtilis 6.0 x 10’

All inocula were fr%shly prepared and diluted to:an dpproximate
concentration of 10° cfu/ml. This was usuvually accomplished

by a 1:100 dilution of a McFarland 0.5 standardized inoculum. The
McFarxrland standard was calibrated by nephelometry.

Inocula was prepared in sterile screw capped tubes on the day of
the experiment and transported on ice to the facility. All tubes
including controls were returned to the lad for subculture by 4 p.n.

All processed tubes were subcultured to solid media and BEI broth
and incubated as follows before being designated as "No Growth".

B. subtilis - initial subculture (agar) - 7 days
broth subculture - 72 bhrs.
Empty . = Contents of vial lost in unit
Missing = Vial not recovered from unit

Crushed = Vial crushed and contents urnusable





Date of Processing: B. subtilis

Results (7 days agar)
72 hr - broth)

E

No growth
No growth
No growth
No growth
No growth
No growth
No growth'
No growth
No growth
10 No growt?
Control 5.5 x 10~ cfu/ml

7-10-91

LONdONU S WP

No growth
No growth
No growth -
No growth
Ro growth
No growth
No growth
No growth
No growth
10 No gro
Control 1 x 10> cfu/ml

7-11-91

WmJoWnd W

7—-16~-931 No growth
No growth
No growth
No growth
No growth
No growth
No growth
No growth
No growth
No gro
Control l % 10° cfu/ml

H WD U W

o

Al agar plates were incubated for
7 days and broth for 72 hrs.





DIVISION OF INFECTIOUS DISEASES

STANFORD UNIVERSITY SCHOOL OF MEDICINE
STANFORD, CALIFORNIA  94305-5107

Patricia L. Moaorion, PLIL
Senior Reseorch  Sceiennst Tele. No. 415725-3939

Infectious  Diseases, S-156 Far No. 415-723-2395
November 22, 1991

Edward Krisiunas, MT(ASCP), CIC
Infection Control/Safety Coordinator
Safe Way Disposal Systems, inc.

90 Industrial Park Road
Middletown, CT 06457

Dear Mr. Krisiunas,

Enclosed is a copy of the final results of the study of decontamination of
duck hepatitis B virus by your medical waste disposal system. | am pleased
that everyone was satisfied with our efforts and the results. F would like to add
that both Irina Cross and Zili Li helped with this project. Zili not only did half
the duck work, he also did all the molecular analysis.

We would enjoy having you visit if you are in the area.
Sincerely yours,

Lo i

Patricia L. Marion, Ph.D.





SAFE WAY DISPOSAL PROJECT

PATRICIA L. MARION, PH.D.

Date of Inoculation: 7-23-91 Sample: Control, Day Cne
Diution of Ouck Slot Blos of Sera Slat Blot of
DHBV Inoculum Number Week 0 i 2 3 Liver DNA
10-1 AY223 - e - - , NA
AY215 - b - - NA
10-2 AY248 + + + NA
AY254 ) . —_
10-3 AY282§ - . NA
Av278% -+ + + NA
10-4 AY201$ - ; - NA
AY250 B xS et -t INA,
10-5 AY238 - - - s
AY229 - - - - a ot
106 AY230 - + NA
AY213 - - + + NA
10-7 AY216 4 - NA
AY270 - - - -
i0-8 AY208 ; - - - -
AY263 - . - -
(==

"OHBV positive when hatched {befare inocutation of DHBV),
§0Duck was raised in same cage with congenitalty DHBV.positive duck (*).

NAD MNat assayed.

+ DHBV DNA <t ag/mi.
++ D=V DNA 1-10 ng/enl.
++4+:  DHBV ONA  10-100 ng/mi,
++x4; DHBV DNA  >100 ng/ml,





SAFE WAY DISPOSAL PROJECT

-Sample: Test One, Day One

PATRICIA L. MARION, PH.D.

Daie of Inoculation: 7-30-91
Dilution of Duck Slot Blot of Sera Slot Blot of
DHBV Inoculum Number Week 0 1 2 3 Liver DNA
10°! 8v2018 ; - ) - .
BY238§ - . . B}
102 8Y250° thit 4+ +++ +++ " NA
BY267" B s s = NA
10-3 BY28! . ] . ] )
8Y228 - - - . .
104 BY213 - - - - NA
8Y221 - - - - NA
10-3 Bv282S - - + ++ S .NA
BY278* LR L ++ +4 > NA
106 8v223§ . NA
8Y254§ - R . NA
107 BY248 . . . NA
8Y262 ] ] ] NA
10-8 BY259 ) . . NA
BY216 - - - NA
L=

"DRBV posilive when hatched (belore inoculation of DHBV),

§0uck was raised in same cage with congenitally DHBV-positive duck (*).

NAD Not assayed.

+: OHEV DNA
++: DHBV DNA
¥F++:  DHBV DNA
++++: DHBV DNA

<1 ng/ml.
1-10 ng/ml.
10-100 ng/mi.
>100 ng/mnl.





SAFE WAY DISPOSAL PROJECT PATRICIA L. MARION, PH.D.

Date of !noculation: 8-06-91 Sample: Test Two, Day One
Dilution of Duck Siot Blot of Sera Slot Blo1 of
OHBV Inoculum Number Waek 0 1 2 3 Liver DNA
1071 CY259 - . . - -
CY267 . - - - .
10-2 CY254 R - . . »
Cy278 - - - . -
10-3 CY223 . - . - NA
Cy221 - - . - NA
10-4 CY270 . - - . NA
CY236 - - . - NA
1072 Y250 - . - - _NA
CY224 - - . . < NA
1076 cyan '- . - A NA
Cy219 - - - - NA
. 10-7 CY181 . - . . NA
CY262 .- - - . NA
10-6 CY229 - - . - NA
CY216 - - . ) NA

"DHBV positive when hatched (before inoculation of OHBW).

§ Duck was raised in same cage with congenitally DHBV-positive duck (*).
NA: Not assayed. :

+: OHOV DNA <! ng/ml.

++: OHEBV DNA 1.10 ng/mi.

+++  DOHBV DNA 10100 ng/mi.

++++: DHBV DNA >100 ng/ml.





SAFE WAY DISPOSAL PROJECT

PATRICIA L. MARION, PH.D.

Date of Inoculation: 8-14-91 Sample: Control, Day Two
Dilution of Duck Slot Blot of Sera Slot Blot of
DOHBV lnoculum Number Week O ) 2 3 Liver DNA
10°1 OY282 - ++ + + . NA
DY263 - ++ + + NA
10-2 DY281 . . . NA
Y
10-3 DY224 + . NA
DY201 - + + NA
10-4 DY250 - - + - NA
DY267 - - - - NA
10-5 DY254 - - 4 + -NA
DY229 - - + - A TNA
10°6 DY 268 - . et
DY278 - - . St
10~/ 0Y219 - - - - -
0Y262 + - - .
10-8 DY248 - - - NA
0OY259 - - - NA
L]

*DHBV positive when hatched (before inoculation of DHBV).
§ Duck was raised A same cage with congenitally DHBV-posiive duck (*).

NA: Not assayad.

#Duck died during first week.

+: DHBV DNA
++: OHBYV DNA
+++.  DHBV DNA
++++ OHBV DNA

<! ng/mi.
1-10 ng/mi,
10-100 ng/mf,
>100 ng/mi.





SAFE WAY DISPOSAL PROJECT

PATRICIA L. MARION, PH.D.

Date of tnoculation: 8-27-91 Sample: Test One, Day Two
Dilution of Duck Slot Blot of Sera Slot Blot of
DHBV Inoculum Number week 0 1 2 3 Liver DNA
10-! P161 ; . - . .
P13Q - -
10-2 PIII . - .
p142
PYGG - - - -
1073 P1265 - - - NA
P149§ . . - NA
P137S - - - - NA
10-4 P143§ - . . - NA
p174+ 4 44 ++ 3 NA
P146S ) - NA
105 P1415 - - NA
P147§ - - - NA
P134$ - - - : NA
10-6 P1708. - - - . NA
P165" e N e s n s NA
P151° + - F+++ - NA
10-7 P163 - - NA
£140 - . . - NA o
P156 - - - : NA
10-8 P173 - . - NA
Pis4 . . - - NA
P164 NA

"DHBV positive when hatched (pefore inoculation of DHBV).
§Duck was raised in same cage with congenitally DHBV-positive duck (*).

NA: Not assayed.

+: ODHBV DNA
++: OHBV DNA
+++.  DHBV DNA
++++. DHZV DNA

<1 ng/mi.
1-10 ng/ml.
10-100 ng/mi.
>100 ng/iml.





SECTIONTV |

OPERATING PARAMETERS





Operating Parameters

A. Operating parameters are documented for each day of testing on sbeciﬁc log sheets.

|

There are two (2) 1ypes of log sheets. The first log contains the followma
informauon: _

1. Unit name

Unit Number

Unit Jocation

Test date

. Test start/complete ume

. Test manager/unit operator

. Microwave Section (MWS) Screw Speed

- Ternperature Holding Section (THS) Screw Spccd
. Steam consumpuon

10. Shredder hour start/end time

11. Specimen

2. Input time

13. Ejection ome

14. Travel ame (minuotes)

15. Test organism

16. Test results (refer to laboratory report for results)

17. Remarks( lost vials, vials not remieved, vials crushed, small volume). .

\’J’-’:\IO\‘J\‘L\(.»)IQ

‘he second log sheet concains the following information:

1. Time

2. Steam Temperature (Centigrade)

3. MWS Inlet Temperawre (Centigrade)
4, MWS Exit Temperatre (Centigrade)

5. THS Outlet Temperature (Centigrade)

Log sheets are in chronological order. -





ANR SANITEC INC,

SANITEC MICROWAVE DISINFECTION UMIT HG-A-250-8 - MICROMOLOGCICAL TEST

PAGE 1 OF 3
e o n0s maDeE M wrsscumysrezD. _ oun
UPEIT LOCATION: SAFE WAY DISPOSAL MIDDLETOWN, CT ¥Eﬁ:ﬁ‘: Kﬂi"gﬂ";m wamtgﬁgﬂlm“fﬁ;m

LUNIT OPEMATOR:  BILL MOORES SHREDDCA HOUNS-CHMy, 970
TE'IPF,L‘?H-?PT T N TIME EIECTION iR | TRAVEL TIMEMMIFL [ TEST ORGAMISM | STERILECTNI | REMARE
| 12:50 1:43 153 MNocardin

2 12:51 1:45 L X

3 12:52 1:40 4R _—

4 12:53 1:40 47 - v

5 12:54 - . . XX

6 12:55 1:46 31 B, subtilig

7 12:55 1:46 wd

i P55 158 1:03 X

0 1255 1:56 1:01

10 12:55 1:57 1202 | m

1L 1:00 1:57 57 Aspergillng X

12 1:00 1:58 1

13 1:00 1:39 g o

14 1:00 1:57 57

15 1:00 1:58 58 | %

L6 1:05 2:01 .36 C. albicans X

17 1.05 2:01 .56

18 1:05 2:02 57 X

19 1:05 2:03 58

20 1:05 2:02 Ay, X

21 i:10 2:03 1153 Enterococcus X

22 1:10 Zﬁ f&:

2 1:10 ey - . =

1_:.: 1:10 - - XX

25 1:10 2:05 ‘55
WALHES N VAL DWEY XN = VI NUT RETOAFRED






SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-5 - MICROBIOLOGICAL TEST

ABB SANITEC INC.

SPECIMEN # INPUE TIME

PAGE 2 OF 3

EJECTION TIME

TRAVEL TIME(MEIN.)

TEST QRGANISM

26.

1:15

2:06

_STERILE(Y/N)

REMARK

51

Staph. aureus

27

15

2:06

51

28

1:15

XX

29

1:15

2:06

51

30

145

2:17

1:02

X

31

1:20

2:10

50

Ps. aeruginosa

32

|:20

2:12

52

X

33

1:20

2:172

52

34

1:20

210

50

X

35

1:20

2:10

50

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

REMARKS: X = VIALEMITY

(¢
XN = VIALNOT RECOVERED






ABB SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT 1G-A-250-S - MICROBIOLOGICAL TEST PAGE 3 OV 3
UNITNAME:  HG-A-250-5 TEST DATE: JULY 3, 1991
UNIT NUMBER: 2702701 TEST START: 1:35 P.M,
UNIT LOCATION: SAFE WAY DISPOSAL. MIDDLETOWR, CT TEST COMPLETE: 3:00 PM.
T =0 =135 P.M.
T IMAMING | STEAM TEMP_(C)_[__MWS INLET TEMP.(C)_| _MWS EXIT TEMP, (C_|__THs QUTCET TEMP. {C) NOTES
0 162 97 97 100
_ 5 16 97 97 99
10 159 94 96 07
15 162 94 95 08 |
20 16 96 95 06
25 159 97 95 96
30 160 98 94 * 95 system, fail - *
35 162 97 04 99 system, fail - *
40 156 97 96 96 ‘
45 160 98 94% 95 syster, fail - *
50 162 98 97 99
55 160 98 96 97
60 162 97 96 96
65 161 58 97 98
70 160 97 96 99 auto-stop T = 1.07
75 162 01 97 97 MWG-1-Out
80 160 96 96 97 MWG-1-2-3-4-ou1
85 160 95 94 - 96 MWG 5-6 oul
90 162 95 94 * 95 system_fail - *
95
100 &
105 : :
110 | :
115
120
1O-AVAKK S Seafens Blure - o3 Temgseratirg paramelere nol mel






AUBD SANITEC INC,

SANITEC MICROVWAVE DISINFECTION UNIT 11G-A-250-S - MICRONIOLOGICAL TEST PAGE [ OFF 2
UNDTNARSE:  HG-A-250-8 TEST DATE: ULY 10, 199} MWS SCREW SPELD: 1.0 PM
UNIT NUMBER:  27927.01 TEST START: 12:30 P.M. THS SCREW SPEED: 72 RIM
UNIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, CT TESTCOMPLETE.  2:28 P.M. STEAM CONSUMPION: 0.0 GO
TEST MANAGER:  WALTER PILLMAN SHREDDER HOURS STARY: 11240

T 202 (270 AL UNIT OPERATOR:  BILL.MOQRES SHREDDER HOURS - END:  113.40
_SPECIMEN B INPUT TIME EICCTION TIME TRAVEL TIME(MINY TEST ORGANISM STERILE(Y/N] REMARK

[ 12:30 [:24 54 B. subtilis*

2 12:30:30 1:24 :54:30

3 1231 1:26 57

4 12:31:30 1:26 '57:30

S 12:32 1:27 95

6 12:33 1:27 .54

7 12:33:30 1:29 :55:30

8 12:34 1:29 55

9 12:34:30 1:28 :53:30

1Q 12:35 1:28 53

11 12:35:30 1:31 :55:30 Mvyco. bovis

12 12:36 1:36 1:00

13 12:36:30 1:31 :54:30

14 12:37 1:32 59

15 12:37:30 1:30 :52:30

16 12:38 1:34 56 Myco. fortuimm

17 12:38:30 1:29 :50:30

18 12:39 1:29 'S0

19 12:39:30 1:30 - :50:30

20 12:40 1:30 50

21 ‘e

22

- 23 T

24

L2

BLAMARES D G Jivg Jtgtins Lotzanisn_






A} SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT JIG-A-250-5 - MICROBIOLOGICAL TEST PAG .
UNITNAME:  HG-A-250-8 G2 OF 2
UNIT MUMBER:  27927-01 TEST DATE: JULY 16, 1991
ONTE LOCATION: SAFEWAY DISPOSAL, MIDDLETOWN, CT ‘ ‘ TEST COMMLETE: oM,
T = 0 = 12:30 D,
TIMIEMIN, STC N ' T TL ‘ _

! Y S L‘AMII }}B PO | MWS INL;ISTI“MP €Y | _MWS EXg“7TEMP.JC) THS OUTn']‘I’E)'[(‘) TEMP. (CY NQTES

10 162 o8 97 100

15 162 08 97 100

20 16{) 98 07 100

25 162 98 97 100

30 162 98 Q7 100

40 161 08 97 100

45 159 98 97 100

50 160 98 97 100

60 161 98 97 : 100

e ;

] 87

T 97 100

g0

RS

90

Q5

100

105
__ 110

115
| 120

AR






ADD SANITEC INC.

SANITREE MICROWAVE DISINFECTION UNIT HG.A:250.§ - MICRORIOLOGICAL TEST PAGE | OF 2
: LY, :
T NOMBER:  ATPRT 01 %ﬁ;ﬁp{m E;;!&,:m il L i%:m
LM LOCATION: SAFLWAY DISMOSAL MIDOLITOWHN, o i L : WﬁL',lﬁ. mﬂmmﬁ; '::?;‘;
UNIT OPERATOR:  BiLL MOORES SHREDDER JIOURS - END: 115,38
Talwh5hw
TERECIMGNA TR TIME EIECTION TIME | TRAVEL TIME(MINT |~ TEST QORGANISM | _ STERIE(Y) REMARE
o | 1:15 1:26 1:11 3. subtilis®
2 1.15:30 % :IIQ.}_Q_
.__._1_._ 1:16 2 10 -
4 [ 11630 2:26 | 1:09:30
5 WE 2:28 1.1 =
V] - 1:17:30 2:30 1:12:30 -
7 _1:18 2:217 1:09 -
A 1:18:30 2:27 1:08:30
9 1:19 2:21 1:02
10 1:19:30 2:27 1:07:30
1 120 234 1:14 Myco. bovi
12 121 2:34 1:13
13 1:22 2:20 1:07 =
14 1:23 _2:30 107
15 1:23:30 2:30 1:06:30
16 _1:25 2:29 1:04 Myeg. fortuitum
17 1:25:.30 | 229 1:03:50 *
IR 1:26 2:29 1503
19 1:26:30 2:30 1:03:30 =
20 1:27 2:30 1:03
21 12730 | _2:28 1:0030 | Duck HBV -
21 1:2R . 2:2R 1:00
23 —
a3 —
15






AN SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT NG-A-250-S - MICROSIOLOGICAL TEST PACE 1 OF 2
LT MAME: 0 A ZTY0-5 TEST DATE JOLY 11, 199
B START i .
T LOCATION: SATE WAY DISPOSAL MIDOLETOWM.CT TESTCOMPLETE 2004 7M.
T=0m 15 PM _ ] _ -
M TIMECMING | STEAML TEMP.ICL. | WS INLET TEMP(E) |~ MWS EXIT TEMP (C) | THS OUTLET TEMP_ (L1 NOTES
1) L] _98 97 08
5 161 07 96 G
| €} |59 91 97 98
15 141 97 96 08
10 161 97 97 7
.23 161 28 97 100
30 162 1— o8 97 100
35 | 59 97 97 Lo0
40 1G] 87 08 100
e E—— ; s
|
o : e
16
"E'E_ Lﬁ? 98 g7 100
10 160 98 : 97 100
75 L&l 97 917 100
RO 160 98 97 100
gS 160 98 27 100
90
93
— 100 .
105 —
110 i S
115 4
120

L REY






SANITEC MICROWAVE DISINFECFION UNIT HG-A-250-S - MICROBIOLOGICAL TEST

LINTT MAMIE: HG-A-250-S

UNIT NUMBER:  27927-01

UNIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, cT

T: 0= l‘ﬁg PM

ABRB SANITEC INC.

TCSTDATE: JULY 16, 1991
TEST START: 13:35 P.M,
TEST COMPLETE: 135 P.M.

TESTMANAGER:  WALTER DILLMAN

UNIT OPERATOR:  BILL MOORES

PACE I OI' 4
MWS SCREW SPEED: 1.0 RPM
THS SCREW SPELD: 72 RPM

STEAM CONSUMPTION: 9.0 GPH
SHREDDLER HOURS START: 118.47
SHREDDER HOURS - END: [19.97

EIECTION. TIME

SPECIMEN 4 INPUT_TIMF TRAVEL TIMEMIN) | TEST ORGANISM STERILE(Y /N REMAR K
1 11:55 1:21 1226 Enterococcus L
2 11:55 1:21 1:26
3 11:56 1:22 1:26 X
4 11:56 1:23 1:27
5 11:57 1:21 |24
0 11:57 1:21 1:24 Ps. aerupinosa
7 11:58 1:21 1:23
3 11:58 1:21 1:23
0 11:59 1:25 1:26
10 11:59 ]:24 1:25
11 12:00 1:22 1:22 Staph. aunreus
12 12:00 [:25 1:25
13 12:01 1:23 1:22
14 12:01 1:23 1:22
15 12:02 1:24 1:22
16 12:02 1:27 1:25 Myco. bovig
17 12:03 1:24 1:21
18 12:03 1:24 1:21

19 12:04 1:24 1:20
20 12:04 1:24 1:20
21 12:05 1:24 1:19 Myco. fortuitum
22 12:05 1:35 1:30
23 12:06 1:26 1:20
24 12:06 " 127 1:21
25 12:07 1:26 1:19

FEVAERS NEMUTY VIAL






SANITREC MICROWAVYE DISINFECTION UNIT HG-A-250-§ -

ANBR SANITEC INC,

MICROBIOLOGICAL TEST PAGE 2 OF 4
SPCCIMEN f INPUT TIME EJECTION TIME TRAVEL TIME(MIN) TEST ORGANISM STERILE(Y/M) REMARK

26 12:07 1:26 1:19 B. subtilis*
27 12:08 1.27 1:19
28 12:08 1:30 1:22
29 12:09 1:26 1:17
30 12:09 1:27 1. 18
31 1240 1:27 1:17
32 12:10 1:27 1:17
33 12:11 1:30 1:19
34 12:11 1:28 117
35 12:12 1:31 1:19
36 12:12 1:29 117 C. albicans
37 12:13 1:29 [:16
38 12:13 1:29 1:16
39 12:14 1:31] 1:17
40 }_ 12:14 1:29 1:15
41 12:15 1:29 1:14 Nocardia
42 12:15 1:30 1:15
43 12:16 1:30 1:14
44 12:16 1:34 1:18
45 12:17 1:30 1:13
46 12:17 1:31 1:14 Aspergillus
47 12:18 -1:31 1:13
48 12:18 1:31 1:13
49 12:19 1:31 1:12

L 50 12:19 1:31 1:12

REMARKS

0 . Conncctiont provocol przanism

G






ABD SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-§ - MICROBIOLOGICAL TEST

PAGE 3 OV 4

SPECIMEN ! INPUT TIME EJECTION TIME TRAVEL TIME(MIN) TEST ORGANISM STERILE(YAN | REMARK
52 12:20 1:35 1:15
53 12:21 1:3] 1:10
54 12:21 1:32 1:11 __
55 12:22 1:32 1:10
56 12:23 1:32 1:09 Duck HBRVY

REMARKS;






AR SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-5 - MICROBIOLOGICAL TEST PAGE 4 OF 4

UNITNAME: HC-A-250-8 ) TEST DATE: JULY 16, 1991
UNIT NUMBER: 27927.01 TEST START: 11:55 AM.
URIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, CT . TEST COMPLETE: 1:35 M.
T =0= 1155 AM.
_TIMECGMIN, STEAM TEMP, (C) MWS INLET TEMP, (C) MWS EXIT TEMP, (C) THS OUTLET TEMP, (C) NOTES

0 L 60 98 97 100

S 159 08 97 100

10 161 08 97 101

15 162 98 97 101

20 101 93 97 100

2.5 161 98 97 100

30 161 98 : 97 160

35 161 97 06 100

40 162 08 97 00

45 159 98 97 101

50 162 98 97 100
. 55 161 98 97 101

60 161 98 97 101

65 161 98 97 100

70 158 98 97 101

75 159 o8 97 100

80 160 98 97 100

85 159 98 97 101

990 161 98 - 97 101

95 162 98 97 100

100 160 98 e 87 100

1Q3 162 9% ) 07 ' 100

110 .

1195 -
120

B EVATSN






Al FANITED INC,

SANITEC MICHOWAVE DISINFECTION UNIT 1G-A-250-5 - MICRONIOLOGICAL TEST PAGE 1 OF 2
LT HARE: WG A-T50.5 TESTDATE: ALGLIST B, [2M MWE SCREW SMEED: 1.0 B
UIT NUMDER: 2792703 TEST START: 19523 A M. THS SCREW SPEED: £.2 BRI
UNTE LOCATION: SAFE WAY DISPOSAL MIDELETOWN, CT %;E:TNEE:EET {Eﬂ T!?r'tl::humm mwm ﬁﬁgﬁﬂﬁﬁmﬁ o
UNIT OPCRATOR:  BILL MUORES SHREDDER HOURS - ENL: 130,10

Iﬁ?*mﬁ ;1' TELT TIMEiL)_| TON TIMEIMING | TRAVEL TIMGOMINL, | TEST QRGANISM | STERILECY(N) | REMARK

i 11:21 12:37 104 Gaarelin

4 11:23.30 12:27 1:03.30 3

3 11:24 23 1:08

4 _11:24.30 29 1:04.30

o 11:25. 12:31 o 1:06

3

7

R

9

10

11

12

13

14

13

16

17

18

19

20
e o i e

22

z3 S|
o ek

*5

JRTEN S e





ABB SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT 1HG-A-250-S - MICROMIOLOGICAL TEST

PAGE 2 OF 2

LINTT NAME: MG-A-250-S TEST DATE: AUGUST &, 1991
UNIT NUMBER: 2792701 TEST START: 11:23 AM.
UNIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, CT TEST COMPLETE: 1233 P M.
T=0=11:23 AM.

TIME(MIN | _STEAM TEMP_(C) | MWS INCET TEMP, (€) [ MWS BXIT TEMP, (Y [ TIiS OUTLET TEMP, (C) NOTES

RIVMARKS:

0 160 98 97 99
5 161 98 97 100
10 159 08 07 100
(S 161 98 97 100
20 161 98 97 100
25 161 98 97 101
30 161 938 97 101
35 161 98 97 100
40 161 98 97 100
45 161 08 97 100
50 161 98 97 101
55 161 98 97 101
60 161 08 07 101
65 161 98 97 100
70 161 98 97 100
15
80
RS
90
05
100
105
110
115 ¢

L 120)






AN SAMITHC INC,

SANITEC MICROWAVE DISINFECTION UNIT 1HG-A-250-5 - MICROBIDLOGICAL TRST PFAGR | QF 2
LWITHAME  HO-A-2505 TEST DATE: AUGUST 9. 1991 ,
LT MUSATIER:  2T9YT.00 TESTSTAKT: P26 AR mgsﬁtﬁfuﬂﬂgﬁ :_: Em
U LODCATH®, SAKE WAY DEPOSAL MIDOLUETOWNM, CT TESTOORAMLETE. 1343 F.W. STEAMCOMILMITION 100
TESTMANAGER.  WALTER Dil LMAM SHREDDER HOURS START, 15250
UNIT OPERATOR.  FILL MOORES SUREDDER MOURS . ENG: | 54.00
T=il= tl;Eﬁ.“. I
_APECIMEN 8] INPUT TINE EJECTION NME | TRAYEL TUMEGMING | TEST ORGAMISM | STERILECY/NY | BCMARK |
i | | |T.'1ﬁl | 11_-_42 :_Iﬁ‘ Giardin anall wal |
i 11:26:30 12-40 L1330 snall vol
1 11:27 12:19 112
4 11:27:30 12:40 1:12:30 X
T 11:28 12:38 1.10
(]
'ﬂ .
— —
3
I——ﬁ —-— | o— _——
P L
13
14
15
16
17
1R |
19
20
2]
22
23
24 4
-

WONIARKS N o DAY NRA .= — —






ADB SANITEC INC

SANITEC MICROVWAVE DISINFECTION UNUT 11G-A-250.8 - MICROBTOLOGICAL TEST PAGE 2 OF 2
UNIT NAME: HG.A-230.5 TCEST DATH: AUGUST 9 1991
UNITNUMBER:  27027-0n TEST START: 11:96 AM.,
URIT LOCATION: SAEE WAY DISPOSAL. MIDDLETOWN. CT TEST COMPLETE: 12:42 1M,
T==210206AM.
TIMEMING | STEAM TEMP, (C) | MWS INLET TEMP, (C)__| MW EXIT TEME, (C) THS QUTLET TEMP, () NOTES

0 1 GO 98 97 100

S 161 98 917 10}

10 161 _ 98 97 101

15 160 98 97 100

20 160 98 97 101

25 160 98 97 100

30. 161 68 07 101

35 161 98 97 — 100

40 160 98 97 100

45 159 98 97 100

50 160 L 98 96 100

99 160 98 97 100

0 161 98 96 100

65 160 98 07 101

70 161 98 96 100

75 16] 08 97 100

80 ' 161 98 91 ' 100

85 _

90

95

100 .

105 :
_ 110

LIS ‘

120

REALAKRRS:






ARB SANITEC INC.

SANITEC MICROWAVE DISINYECTION UNIT HG-A-250-§ - MICROBIOLOGICAL TEST PAGE 1 OF 2
N NONBER: 2797701 Tetoratn M0 AN TS SCREW SPERD 30 RPM
UNST LOCATION: SATE WAY DISPOSAL, MIDDLETOWN, CT TEST COMPLETE:  12:41 P.M. STEAM CONSUMPTION: 8.0 GP/M
TESTMANAGER:  BILL MOORES SHREDDER HOURS START: 155.80

N UNIT OPERATOR:  BILL MOORES SHREDDER HOURS - END: 156,90
“SPECIMEN, f INPUT TIME EJECTION TIME TRAVEL TIME(MINY | TEST ORGANISM STERILE(Y/N) | REMARK

1 11:30 12:41 1:71 Giardia

2 11:30 12:41 [:11

3 11:31 | 12:40 1:09

4 11:31 12:39 1:08

d 11:32 12:39 1:07

6 11:32 12:39 1.07

7 £1:33 12:40 1:07 ‘

3 11:33 12:40 1:07

9 11:34 12:41 1:07

10 11:34 12:41 1:07

11

12

13

14

15

16
o117

18

19

20

21

22
- 23

24 ¢

25

PLALARES: ALL SAMPLES KIZVRIES €13





ABD BANITRC INC.

SAMITEC MICIHOWAYIL DISINFECTION UNIY NG-A-250-8 - MICRODIOLOGICAL TLESY FAGK 1 D 2
UNTENAME  RG-A-230.8 TEST DATE: AUGUST 12, 1991
LNIT NUMBER:  27927-01 TESTSTART: 18,20 A,
LT LOCATION: SAFE WAY DISPOSAL, MIDDUETOWN, T ' TEST COMPMLETE: 1241 P
Tebb= 1121 Ab - —_— = — —
| TIME(MINY | STEAM JEMP IC) | MWS NLET TEMP §CY ] MWS EXITTEMP IC) | (1S OUTLET JeMe (01 |  NOILS
0 161 97 97 100
5 160 91 97 ] 100
10 160 i 08 97 | 100 =
; ; 0
n 1 60 | ! .y
25 161 98 97 100
30 160 98 37 100
35 161 98 96 : 100
40 161 o8 26 100
45 160 98 97 100
50 160 98 97 101
55 160 98 98 100
60 161 08 96 100
&5 160 oR 96 100
— 10 160 98 97 101 |
7% o ‘
80
B3
20 =
93
100
105
110
113 '
120)

BLAN | ERS:






| SECTIONV

ADDITIONAL DATA





1 Lake Street

New Britain, CT
06052
203-826-1140
< O October 8, 19951
AN ERITOCA N
LABORANTORY
GOt
TO: Ed Krisiunas
Safewav Disposal Systems, Inc.
FROM: Dr. Richard C. Tilton
North American Laboratory Group
REF: Giardia miura tests on ABB microwave device
1. A vial of 1 x 107 cysts/ml. of Giardia miura were received on
October 4, 1991 from Cleveland State University (CSU). ' Following were

processed at Safeway as follows: Initial cysts concentration was
provided by CSU.

a. 2 controls - transported to Safeway and returned back to lab.
4 tests - transported to Safeway, processed, returned to lab.
Date/time of return - 1730, October 4, 1991.

b. Controls (1 + 2) and test vials (3-6) contained approximately
0.5 ml. of Giardla cyst suspension diluted 1:10 for a final
count of 1 x 10° ml.

c. Controls and test wvials (1 x 106) were examined
microscopically (55x, bigh dry) showed 3-10 cysts per field.

2. Excvstment

a. Excvstment was carried out according to the method of Rice and
Schaeffer (JCHM 14, 70%9-710. 1981) using reagents (except HCL and
NahCO,) provided by Cleveland State University.
B. All control and test vials were examined microscopically following
the excystment procedure, using an oil immersion lens (100x). Both cysts
and trophs were counted. Average #'s of Giardia cysts and trophs per oil
field was 2-3 p/oif on controls and 1-2 p/oif on the test wvials.

C. Controls showed approximately 70% excystment. In the average field,
2 of 3 Giardia wexe trophs.
No trophs were observed in the test vials (3-6) (excystment = 0%).
Reduction in organism count on the test vials could well have been
due to cyst rupture during the microwave process. An excystment

protocol was performed on a portion of the cysts prior to shipping
from Cleveland. Excystment efficiency was 80%.

D. Avoproximately 150-2C0 cysts/trophs per specimen were counted.





ABE SANITEC INC.
SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-S - MICROBIOLOGICAL TEST PAGE ! OF 2

UNIT NAME: HG-A250-5 TEST DATE: OCTOBER 4, 1091 MWS SCREW SPEED: 1.0 RPM
UNIT NUMBER:  27927-01 TEST START: 1:00 P.M. THS SCREW SPCED: 72 R0M
UNIT LOCATION: SAFEWAY DISPOSAL, MIDOLETOWN, CT TESTCOMPLETE:  2:02 P.M, . STEAM CONSUMPTION: 9.0 GPa{
TESTMANAGER:  ED KRISIUNAS SHREDDER HOURS START: 179.02
UNTT OPERATOR:  BILL MOORCS SHREDDER HOURS -END:  180.10

T =1 =1.00PM.

SPECIMEN | INPUT TIME EIBCTION TIME TRAVEL TIME(MIN) | _TEST ORGANISM | STERILE(Y/N)__|_REMARK
.00 1:59 59 Giardia muris

1:00.30 2:02 1:01.30 "
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14

15

16
17

18
19

20

21 : :
22
23
24
25
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ABB SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT I{G-A-250-§ - MICRODBIOLOGICAL TEST

PAGE 2 OFF 2

UNIT NAME; HG-A-250-S TESTDATE: OCYOBER 4, 1991
UNI'TNUMBER:  27027-0) TEST START: 1:00 P.M.
UNIT LOCATION: SAFEWAY DISPOSAL, MTDDLETOWN, CT TEST COMPLETE: 2:02 P.M.
T=9u=1:00PM
TIMEMIN) STEAM TEMP. (CY_|__MWS INLET TEMP, (C) MWS EXIT TEMP, (C) | THS OUTLET TEMP. (C) NOTES ]

. 0 160 96 ' 97 90

S 157 96 97 99

10 157 06 07 09

1S 157 96 96 98

20 160 08 07 99

25 159 98 97 00

30 160 98 97 100

35 160 99 98 100

40 160 99 98 100

45 160 90 58 100

50 159 08 97 09

55 160 99 98 99

60 160 99 98 99

65 160 99 68 99

70

15

380

8S

00

95

100 .

105 i

110

113 '

120

FLMARRS:






ABR SANITEC INC.

SANITEC MICROWAVYE DISINVECTION UNIT HO-A-250-§ - MICROBICLOGICAL TEST

PAGE | OF 2

UNITNAME:  HG-A-2508 TEST DATE: OCTODER 4, 1991 MWS SCREW SPEED: 1.0 RPM
UNIT NUMBER:  27927.01 TEST START; 3130 PM. THS SCREW SPEED: 7.2 RPM
UNIT LOCATION; SAFE WAY DISPOSAL MIDDLETOWN, CT | TESTCOMPLETE:  6:40 P.M, STEAM CONSUMITION: 9.0 GP/lY
CTESTMANAGER:  ED KRISIUNAS SHREDDER HOURS START: 193 4
UNIT OPERATOR:  BILL MOORES SHREDDER HOURS - END:  194.0
1= 0 = 3:00 P.AL.
SPPECIMEN # INPUT TiME E)ECTION TIME TRAVEL TIME(MIN) TEST_CRGANISM STERILE(Y/N) _ | REMARK
3:30 4:20 50 Giardia_muris
3:30.5 4:36 1.05.5 :
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AND SANITEC INC.

- MICROBIOLOGICAL TEST

SANITEC MICROWAVE DISINFECTION UNIT HG.A-250-§ PAGE 2 OF 2
. UNIT NAME: RHG-A-250-3 TEST DATE: OCTOBER 4, 1991
UNITNUMBER:  27927-01 TEST START: 3:30 P.M.
UNIT LOCATION: SATEWAY DISPOSAL, MIDDLETOWN, CT TESTCOOMPLETE: A:40 DM,
T =0=2%30PM,
TIMEMIN] STEAM TEMP. (CL_]__MWS NLET TEMP_{C) | MWS EXIT TEMP, (Q) | TIS_OUTLET TEMP, (C) NOTES

0 155 98 99 09

5 NN 98 97 99

10 |55 o8 97 97

15 157 08 97 0G
~ 20 157 98 97 99

25 160 99 97 99

30 160 98 07 99

3S 160 99 98 990

40 160 08 98 09

45 160 99 98 99

50 160 98 58 00

55 160 98 98 99

60 160 99 98 99

65 160 99 08 99

70

75

80

83
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115 ¢
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SUMMARY

The high level of disinfection/sterilization from this data
clcarly demonstrates the ABB Sanitec Microwave
Disinfection System 1s capable of meeting the parameters
set for alternative technologies to treat and destroy
biomedical waste as established by the state of New York.
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SUMMARY






Sanitec Microwave Disinfection Systemn
JEPA Efficacy Protoco!

L introduction - Process Description

The Sanitec Microwave Disinfection Units are designed to shred and disinfect
biomedical waste. When operated in accordance with all of Sanitec's written
procedures and instructions, the systems will render biomedical waste disinfected,
unrecognizable, and of no greater risk to the public health than nomnally associated
with residential household waste. Model HG-A 2508S is rated to process 250 kg./hour.
Model HG-A 100S is rated to process 100 kg./hour,

The disinfection process is computer controlled. The unit has a hydraulic lift
mechanism to hoist and dump waste containers into a hopper on top of the unit.

The hopper has a sealed lid that opens and closes automatically. Inside the hopper,
the bags and boxes of waste are directed towards a shredding device by a feed arm.
The feed arm assists in forcing material into the shredder. Sensors monitor the
amount of material moving into the hopper. Shredded material falls onto an auger-
driven conveyor. As the waste enters the auger-dn’ven conveyor, 150°C (300°F)
steam is injected and conveyed through the microwave conveyor section. A series of
microwave generators input energy to maintain uniform heating of the waste at a
minimum temperature of 35°C (203°F). The action of the auger also provides
additional mixing to ensure uniform heating. In the 250 kg./hr. unit, the waste is then
transported to a holding section. The output waste then enters an upward inclined
discharge tube which is unheated. The final temperature and time profile is a
minimum of 95°C (203°F) for 30 minutes. The cooling waste may be processed
through a secondary shredder to completely destroy any partially recognizable waste
still remaining after the initial shredding and treatment process. The final waste
product then falls into a dumpster or similar waste transport container that may be
used to transport the disinfected waste to a repository.

. Purpose o

The purpose of the tests described in this report was to demonstrate the
effectiveness of the ABB Sanitec microwave disinfection process in accordance with
3S . Adm. Code 1422 - initial Efficacy Test. Tests were conducted on two
Sanitec Microwave Disinfection Systemns - the HG-A 250S and HG-A 100S.





Two types of indicators were used: spore strios containing Bacillus subtilis ATCC
strain 19659, enclosed in glassine envelopes; and spore strips containing 8acillus
subtilis ATCC strain 9372, enclosed in polypropylene vials. The number of samples
tested was exceeded that required to provide a greater margin of evidence. The wials
are a commercially available, very simple means of performing frequent testing, as
the operator of the microwave unit can introduce the wals, retrieve them, and
incubate them on-site without requiring the time and expense of laboratory culturing.
The vials show either a presence or absence of spores, and because each strip
contains a minimum of 1 x 10° spores, such an absence demonstrates that the
microwave unit at least meets the State’s requirements of a 6-log spore kill (See

Appendix).

The purpose of concurrent testing of the two types of samples was tc compare the
two strains of 8. subtilis and determine any difference in efficacy demonstration, so
as to determine feasibility of using the ATTEST vials containing the ATCC B. subtilis
spore strain 9372 during monthly periodic verification tests.

Hi. Microbiological Testing

The Initial Efficacy Test was conducted using Option 3 of Appendix A, as the
microwave systems are treatment units that use thermal treatment and- maintain the
.integrity of the container of indicator microorganism spores.

In accordance with 35 Ili. Adm. Code 1422, samples of Bacillus subtilis (ATCC 19659)
were introduced in the units with each of three challenge loads. At the same time, in
the same carrier sack, samples of Bacillus subtilis (ATCC 9372) were introduced.
The three types of challenge loads comprised normal medical waste and inciuded at
a minimum, 5% of each of the following categories: blood/broth cultures, fibers,
metals, sharps, plastics, pathological waste, glass, non-woven fibers and bottles of
liquids. Composition was verified by pre-testing segregation of waste, visual
inspection, and weighing. .

Challenge Loads

The Sanitec Microwave units are continuous processing systems. Thus, the
ttlinots Environmental Protection Agency (IEPA) has determined that a “challenge
load” is equal 1o one cartful, or hopper load, of waste. Typically, each cartload of
waste weighs approximately 100 pounds.

Bags of waste were placed into a cart and weighed. For Challenge Loads A and B,
the appropriate amount of moisture was added in the form of water contained in 2-
liter plastic botiles, glass bottles, or unused plastic sharps containers.





V.

Composition of Challenge Loads
Percent by Weight

Moisture A B C
<5 =50 f——

Organic —_— —_ 270

Samplie Preparation

Samples in glassine envelopes were prepared at North American Laboratory Group
(NALG), New Bntain, Connecticut. Spores of B. subtilis strain 19653 were grown in a
nutrient broth at 35°C for 48 hrs. Vegetative cells were centrifuged, resuspended in a
non-nutrient medium, and refrigerated at 4°C for 48 hours to induce sporutation.
Extent of sporulation was >99%. The spore suspension was adjusted to 1x10” cfu/ml
and 60 microliters of suspension was added to cellulose strips. Because of elution
inconsistencies and sampling vaniation, the range of spore concentration was from
5x10° to 3x10°®. The spore strips were placed in glassine envelopes.

Spore strips contained in the ATTEST vials had a mean population per strip of
2.3 x 10°.

Test Procedure

Samples made at NALG were transported to the test site. ATTEST samples
had been previously obtained. Samples were at room temperature.

In accordance with the manufacturer’'s instruction, the units conformed to the
fotlowing specifications:

® the average temperature of the infed waste was not less than Q°C (32°F)

° the Microwave Section inlet temperature was not fess than 95°C (203°F).
The Temperature Holding Section exit temperature was not less than
95°C (203°F).

To ensure proper conditions for disinfection, the unit control system is
designed to monitor and control the exit temperature by means of speed
control on the conveyor to allow residence time (30 minutes) for the waste to
reach the treatment temperature. The unit is equipped with a strip chart record
such that proper monitoring of operating conditions and record are maintained
by recording the Microwave Section inlet temperature and the speed (rpm) of
the microwave screw conveyor.
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Each test with each of the Challenge Loads A, B, and C consisted of a total of
ten (10) biological indicators. Each indicator was placed into a brightly
colored cloth sack that was numbered for easy retrieval. Five (5) of the
microbiological sampies wera the spore strips prepared by NALG (B. subtilis
ATCC 19659). The remaining five (5) samples were ATTEST biological
indicators (ATCC 8372).

The purpose of concurrent testing of the two types samples was to determine
feasibility of using the ATTEST vials containing the ATCC B. subtilis spore
strain 9372, to determine efficacy of the microwave units during the monthly
verification testing.

Samples were inserted approximately every 3 minutes through a cylindrical
port focated at the transfer hopper. The port is positioned after the shredder
but prior to treatment, so the integrity of carrier vials is maintained.

In addition to the test samples, four (4) untreated controls for each test (two (2)
of each type) were processed in the same manner as the test samples, with
the exception of not being introduced into the microwave units. These
untreated active control samples served to ensure that the indicators were not
inadventently killed by some other step in the processing.

During the test procedure, the following data were recorded:

- date

- name of responsible test manager

- biological indicator

- insertion time of each sample into unit

- discharge time of each sample from unit

- temperatures of the following, recorded at 5-minute intervals:
- Microwave Section inlet
- Microwave Section exit
- Temperature Holding Section exit
- Steam

- additional remarks, observations, or comments

Test samples traversed the full cycle of the microwave disinfection process.
The samples were allowed to drop freely from the unit discharge into a
dumpster along with other treated PIMW. Residence times were calculated
and recorded for each individual sample.





Vi. Sample Testing

1. The spore strips contained 1n glassine envelopes (test samples and controls)
were returned to NALG in the glassine envelopes. The strips were removed
from the glassine envelopes with sterile tweezers under aseptic conditions. All
strips waere placed in tubes with 10 ml. of tryplicase soy broth, and incubated
at room temperature for 30 minutes. The tubes were then vortexed to disrupt
and remove the spores from the strip. Multiple aliquots (three) of the broth
were quantitatively cultured on Nutrient agar plates. The plates were incubated
at 37°C for 48 hours. Colonies were counted. Gram stains were performed on
any colony that did not resemble B. subtilis morphologically (approx. 15).

2. The 3M ATTEST vials were placed into a dry block (37° +/- 1°C) at the test
site. The block used, ATTEST Biological incubator Mode! No. 127 (3M), is
. designed to break the inner glass ampule as the plastic container is pushed
into the heating block. The indicators were examined twice daily for color
change. The appearance of a yellow color indicates bacterial growth. No
color change indicates destruction of the spores.

Vil Resulis

Control strip colonies were recorded for both the HG-A 250s and HG-A 100S -
microwave units. The data reflect the range of colony counts determined on
repetitive samples of the 10 mi. tube containing the B. subtilis spore stnps.

The preparation of B. subtilis spore strips is not a precise quantitative procedure.
While the target concentration is 1x10° cfu/ml, there is an expected variation around
this target concentration due to a number of factors, the most impertant of which is
anticipated sampling error when bacterial colony counts are performed.

With the exception of one sample, all test samples revealed no viable spores_
Controls were within the target range of 1x10° ctu/ml, allowing for inherent variation in
bacterial colony counts. With the exception of one specimen, all specimens showed
an average 6-log kill, while the one exception showed an approximate 5 jog kill.

Al of the ATTEST samples displayed complete destruction of spores, which indicates
at least a 6-fog kill of bacterial spores.





Vit CONCLUSION

The initial efficacy tests indicate that under the prescribed operating conditions, there
was a 6-log kill of Bacillus subtilis spores enclosed in both types of carrier.
Therefore, the - Sanitec HG-A 250S and HG-A 100S Microwave Disinfection
Systems are capable of meeting the parameters set for potentially infectious medical
waste treatment systems as established by the State of lilinois.

There is no diffarence between challenge testing of the microwave using Bacillus
subtifis ATCC strain 8372, contained in polypropylene vials, and Bacillus subtilis
ATCC strain 19659, contained in glassine envelopes. itis acceptable to conduct
future periodic verification tests using either mechanism.

-
\_/Z/M(‘) /(Aé‘—‘”

Signed: Richard C. Tilton, Ph.D
Name

nd Chief Scientific Officer

Title
North American Laboratory Group, Inc.

Independent Certified Laboratory
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DATA

DATE: July 20, 1993

SITE: SafeWay Disposal Systems, Middletown, CT

Test loads comoprised biomedical waste from various sources. For several days prior
to testing, waste was segregated to reflect the compositions as required by IEPA.
Examples of waste processed during testing include: sharps containers; plastics
(tubes, vials, bags); IV bags, glass; gloves, gowns; booties and masks (non-woven
fibers); bedding (woven fibers); and gauze. Organic material comprised blood, tissue
samples, tissue cultures, and specimens,

Each of the three (3) challenge joads was tested using five (5) spore strips and five
(5) ATTEST vials. Two (2) NALG-prepared spore strip and two (2) ATTEST controls
were assigned to each test Ioad For each unit model:

e samples 1-5 and controls A and B pertain to Challenge Load A
® sampies 6-10 and controls C and D pertain to Challenge Load B
@ samples 11-15 and coantrols E and F pertain to Challenge t.oad C

Not alt of the ATTEST samples were incubated. The dry block holds only 28 vials,
so 11 test vials and three (3) controls, one for each load, were incubated for each
test ioad.





SANITEC MICROWAVE DISINFECTION SYSTEM

MODEL HG-A 2508

CHALLENGE LOAD A - <5% Molsture

Samples 1-5

Controls A and B

Weight of Load

121.6 |bs.

Weight of Water

9.0 Ibs. (7.40%)

CHALLENGE LOAD B - 250% Moisture

Samples 6-10

Controls C and D

Weight of Load

105.8 Ibs.

Weight of Water

| 54.0 Ibs. (51.03%)

CHALLENGE LOAD C - >270% Organic

Samples 11-15

Controls E angd F

Weight of Load

116 Ibs.

Weight of Water

30 (bs. organic (77.59%)






-~ SANITEC MICROWAVE DISINFECTION SYSTEM

MODEL HG-A 100S

CHALLENGE LOAD A - s5% Molsture

Samples 1-5 Controls A and B
Weight of Load 102 bs.
Weight of Water 13 ibs. (12.75%)

CHALLENGE LOAD B - 250% Molsture

Samples 6-10 Controls C and D
Weight of Load 102.6 ibs.
Weight of Water 53.4 Ibs. (52.05%)

CRALLENGE LOAD C - 270% Organic

Samples 11-15 Controls E and F

Weight of Load 121 Ibs.

Weight of Water 85 Ibs. organic (78.51%)

10
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NALG - PREPARED SAMPLES - CONTROLS

MODEL HG-A 250S

Strip designation Range of colony counis (cfu/mi)
CA 5x10° - 1.5x10°
CB 6.5x10° - 3X10°
CcC Sx10°® - 1x10°
CcC 6x10° - 2x10°
CcD 5x10° - 1.5x10°
CE 5x10° - 1.0x10°

MODEL HG-A 100S*~

Strip desiagnation Range of colony counts {cfu/m!)
CA 5x10° - 1.5x10°
cC Bx10° - 2x10° o
ct 6.5x10° - 1x10° y <

“# For consistency, not ali were cultured.

®





MODE( HG-A 250S

Sampfe Result

1 (Challenge Load A} No Growih
2 ..

3 ar

4 .

5 * a
Comtrols Gromth

6 (Challenge Load B) ' No Growth
7 .a

8 .

9 .

10 i
Controls Growth

11 (Challenge Load C) 50 cfu/ml
12 No Geowth
13 .n

14 .-

15 -
Controls Growth

MODEL HG-A 100S

Sample Result

1 (Challenge Load A) No Growth
2 am

3 .

a -

5 =

Control Growth

6 (Challenge Load B) No Growth
7 -

8 ‘ .

9 .e

10 =

Contro! Growth

11 No Growth
42 .o

13 «a=

14 .-

15 V=

Control Growth
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RESULTS AND CONCLUSION

With the exception of specimen HG-A 250S (11), all test samples revealed no viable

spores. Controls were within the target range of 1x10°® cfu/ml, allowing for inherent
variation in bacterial colony counts. With the exception of specimen HG-A 250S (11),
all specimens showed an average 6-log kill, while specimen HG-A 250S (11) showed

an approximate S5-log kill.

All ATTEST samples showed complete destruction of all spores, mdlcatmg at least a
6-log kill of spores.

The initial efficacy tests indicate that under the prescribed operating conditions, there
was a 6-log kill of Bacillus subtilis spores enclosed in both types of carrier.
Therefore, the =~ Sanitec HG-A 250S and HG-A 100S Microwave Disinfection

Systems are capable of meeting the parameters set for PIMW treatment systems as
astablished by the State of lhinois.

There is no difference between chalienge testing of the microwave using Baci/lus
subtilis ATCC strain 9372, contained in polypropytene vials; and Bacillus subtilis
ATCC strain 19658, contained in glassine enveiopes. It is acceptable to conduct
future periodic verification tests using either mechanism.

@





ATTEST SAMPLES - INCUBATION DATA

14

The ATTEST heat block incubator holds 28 sampies. so only 11 tast samples (one group of 3 angd two

groups of 4) and 3 controis (one from each challenge load) were incubated.

MODEL HG-A 2505

Samples incubated: Result

t (Chaftenge Load A) No Growth
2 e

3 - a

Control A Growth

6 {Challenge Load B) No Growth
7 aw

8 LN ]

9 - v

Control C Growth

11 (Challenge Load C) No Growth
12 LN

13 "

14 i

Control E Growth

MODEL HG-A 100S
i Samples incubated: Result

3 (Challenge Load Aj No Growth
4 -
5 .
Control A Growth

7 (Challenge Load B) No Growth
B LN

9 .

10 .

Control C Growth

12 No Growth
13

14

15

Control E Growth
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ATTEST MICROBIOLOGICAL INDICATORS

Thase indicators are manufactured by 3M Corporation. The product consists of a dry
Spore strips containing 8. subtilis var. niger ATCC 9372, with a mean population/strip
of 5.1 x 10° cfus. Growth medium is continued in a crushable ampule. The medium
is a medified Tryptic Soy broth with a pH-sensitive indicator dye (bromomythl blue).
A flexible polypropylene vial holds the dry spore strip and the medium ampule. A
green potypropyiene cap with a hole, covered by a hydrophobic filter (tyvek) covers
the vial. When incubated in a heat block, the chermical indicator changes color in the

presence of bacteria.
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OPERATING PARAMETERS

16

Operating parameters were documented on log sheets used during regular tests of

the -

test manager.

The first log sheet contains the following information:

OCONOIO K LN

Unit name and number (if applicable)

Unit location

Test date

Test start/complete time

Test managerfunit operator

Microwave and ternperature holding sections screw speeds
Stearn consumption

Shredder hour startfend time -

Specimen number

Input time

Ejection time

Travel time (in minutes)

Test organism

Test results (refer to laboratory report for results)

Remarks (samples or vials not retrieved, vials crushed, etc.)

The second log sheets contains the following information.

RN~

Time

Steam Temperature
MWS Inlet Temperature
MWS Exit Temnperature
THS Outlet Temperature

Sanitec Microwave Units. Data are recorded as deemed necessary by the





SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT 1G-A 250-§ - MICROBIOLOGICAL TEST PAGE 1 OF )
UNITNAME:  HG-A 250-5 TEST DATE: __7/20/33 MWS SCREW SPEED. ) RPM.
UNIT NUMBER: __ ABBS- 001 TEST START: __11:35 am’ THS SCREW SPEED: RPM
UNITLOCATION. SAFEWAY, CT TEST COMPLETE: : STEAM CONSUMPTION: QPM
TEST MANAGER: S. HELTON SHREDDER HOURS START:
UNITOPERATOR: __F_ RIRGY SHREDDER HOURS . END; 38/ «

SPECIMEN # INPUT TIME | EJECTION TIME TRAYEL TIMEMIND TEST ORGANISM STERILE(YM) | REMARK _

] 11:38 2:05 147 B. SUBTILIS

2 1115 2:02 147 SPORES 19659

3 11:41 2:05 144 and 9372

4 11:44 2:16 152

5 11547 2:33 166

6

1 11:90 2:18 148

8 11:53 2:26 153

9 11:56 2:26 159

10 11:59 2:55 176

1l 12:02 2:14 152

12

13 12-05 2:44 159

14 12:08 2:46 158

15 ' 12:11 2:55 La4

16 12:14 2:45 151

Wi 12:17 1:05 168

18 -

19

20

21

22

23 ‘

24

25

REMARKS: Ca in 11:35 - out 2:03; MWG 1 and 2 off, 3,4,5 and 6 MWG enabled.






SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT HG-A 250-§ - MICROBIOLOGICAL TEST PAGE @ OF 3
UNTTNAME:  HG-A 2508 ‘ TEST DATE: 7/20/93
UNIT NUMBER: ABBS-(01 ' TESTSTART: __11:33aM
UNIT LOCATION: SAFEWAY , CT TESTOOMPLETE: 3:05 gm
TaQm 11:35
TIMEMIN) STEAM TEMP. () MWS INLET TEMP. (C) MWS EXIT TEMP. (C) THS QUTLET TEMP,_({) NOTES
0 156 95 97 100
J 157 95 97 99
10 157 : 95 97 99
15 155 93 37 99
20 157 95 97 100
25 157 95 97 100
10 157 95 97 100
35 155 95 Q7 100
40 156 a5 ' 97 100
45 157 95 97 109
50 157 95 97 100
55 156 - a5 97 100
60 157 ' 95 97 100
65 157 95 97 100
70 157 95 $7 100
75 156 95 97 100
80 197 95 97 100
85 157 95 - 97 100
=
90 152 95 97 -~ 100
95 157 95 . 97 100
100 158 : 95 97 100
105 158 ‘ 95 97 100
1]0 158 qe& 97 100
115 158 92 97 100
g
120 157 97 100

REMARKS: MWG 1 and 2 off; 3,4,5 and 6 MWG enabled.






SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT HG-A 230-S - MICROBIOLOGICAL TEST PAGE 3 OF 3
UNTTNAME:  HO-A 2508 TESTDATE: _2/20/93
UNIT NUMBER: ABBS-001 ‘ TEST START: 11:35 an
Ta0=
TIMEMIN.) STEAM_TEMP. (C) MWS INLET TEMP.(C) | MWS EXIT TEMP. (C) THS OUTLET TEMP. {C) NOTES

0 155 Qs 97 100

5 156 95 917 100

10 156 25 97 140

15 157 95 97 100

20 156 95 97 100

25 156 95 97 100

30 156 95 97 100

15 156 95 97 100

40 156 95 97 100

50 156 35 97 100

55 156 q5 97 100

60 157 95 Q7 - 140

65 156 25 97 100

70 156 95 97 100

15 156 as 97 100

80 157 95 97 100

85 157 95, 97 100

9¢Q

95 L

100 -

105

110 r

115

120

REMARKS:






SANITEC [INC.

SANITEC MICROWAVE DISINFECTION UNIT HG-A 100-S MICROBIOLOGICAL TEST PAGE 1 OF 3
UNTTNAME:  HG-A 100-8 TEST DATE: ?£20/93 MWS SCREW SPEED. 1.0 RPM
UNITNUMBER  _#] TEST START: 2:20 _pm_ THSSCREWSPEED:  _N/A_RPM
INITLOCATION: _SAPRWAY -MIDDLETOWN. CT TESTCOMPLETE:  _4:735 STEAM CONSUMPTION: Geat

TESTMANAGER: _S. HELTON SHREDDER HOURS START: __
UNTTOPERATOR: _E. BIRGY SHREDOER HOURS - END:  ____
SPECIMEN # INPUT TIME EIECTION TIME TRAVEL TIMEMIND | TEST ORGANISM STERILE(Y/MN) REMARK
| 1.90 4326 66 }3. SUBTILIS
2 3:23 . 4:27 64 PORES 19659
3 196 4134 68 and9372 (ATTEST])
4 3:29 4:30 g1
3 3:32 4:32 (0
6
7 2:23 4:05 102
8 2.28 4:07 : _aq
9 2:37 4:16 99
10 2:47 4:09 81
1] 2:55 4:22 87
|2
13 1:01 4:23 ' 82
14 3:05 4:20
15 3:08 4:27 19
16 1:14 4:24 14
7 _3:11 4:21 79
18
19
29
21 ’
22
23 ¢
24
25

REMarks; Llllnols Started w/ H6






: SANITEC INC, '
SANITEC MICROWAVE DISINFECTION UNIT HG-A 1008 . MICROBIOLOGICAL TEST PAGE 3 OF 3

UNTT NAME: AG-A '100-8 TEST DATE: 7/20/93
UNIT NUMBER; i1 ) TEST START: 2:20 pm
UNITLOCATION: __ SATEWARY ,~ CT TESTCOMPLETE:_4 : 15pm _
T=0=
T IMEMID STEAM TEMP._(C) MWS INLET TEMP. (C) MWS EX|T TEMP. (C) THS OUTLET TEMP. () NOTES
0 155 104 101 a4
5 151 ' 103 104 9¢
10 151 103 104 94
1S 153 104 105 96
20 150 104 104 96
25 150 104 104 96
30 151 104 105 : 94
35 151 104 105 96
4() 1591 104 105 g7
45 152 104 105 101
50 153 104 105 102
55 159 103 103 102
60 162 103 103 101
65 155 104 103 101
70 146 104 103 101
75 153 104 103 101
80 i 150 104 103 101
85 153 104 104 101
90 153 104 103 101
95 150 103 103 101
100 162 103 'L 102 101
105 162 103 1013 : 102
110 162 103 103 . 102
115 162 104 103 102
120 161 101 103 102
125 158 ‘ 101 102 101
REMARKS:
130 157 103 102 102
135 157 103 102 101
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a)

APPENDIX K

Application for renewal of an experimental permit must
be submitted to the Agency at least ninety (50) days
prior to the expiration of the existing permit. To the
extent the information to be supplied for renewal is
jdentical with that contained in the prior permit
application, the applicant shall 80 note on the renewal
application, and the Agency shall not require the
resubmittal of data and information previocusly supplied
to it.

A report must be submitted at the end of the
experimental permit period, or as required by the
Agency, which includes, at a minimum, the following:

1) 2 summary of operating data, including results of
the Initial Efficacy Test(s) or Periodic
Verification Test(s);

2) 2 discussion of how the equipment performed;
3) A discussion of how residuals were managed; and

4) A demonstration that the infectious potential has
been eliminated. .

Section 1422.APPENDIX A INITIAL EFFICACY TEST PROCEDURES

All PIMW treatment units must demonstrate that the “infectious
potential has been eliminated by using an Initial Efficacy Test
in accordance with this Appendix.

This Option 1 is for a treatment unit that compromises the
integrity of the container of test microorganisms (e.g., grinding
followed by chemical disinfection).

The purpose of this Phase 1 is to determine the dilution of each
test microorganism from the treatment unit for each challenge
load (Types A through C) identified in Table C of this Appendix.

a)

b)

Prepare and sterilize by autoclaving, two (2) Zballenge
loads of Type A as identified in Table C of this
Appendix. Reserve one (1) challenge load for Phase 2.

Each test microorganism must be procegsed in separate
runs through the treatment unit. Prior to each run,
the number of viable test microorganisms in each
container must be determined in accordance with
applicable manufacturer’s recommendations, and Standard
Methods for the Examination of Water and Wastewater,
incorporated by reference at 35 JI11. Adm. Code
1420.103.





c)

d)

e)

£)

b

Processing of the PIMW must occur within thirty (30)
minutes after introducing the contajiner of test
microorganisms into the treatment unit.
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The container of test microorganisms and challenge
loads must be processed together without the physical.
and/or chamical agents designed to kill the test
picroorganisms. For example, in treatment units that
use chemical disinfectant(s), an equal volume of liquid
(e.g., Bterile galine solution (0.9%, volume/volume),
phosphate buffer solution, or tapwater) mugt be
substituted in place of the chemical disinfectant(s).

A minimum of five (5) representative gradb samples must
be taken from the processed residue of each challenge
load in accordance with Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods (SW-B46),
incorporated by reference at 35 Ill., Adm. Code
1420.103. The number of viable test microorganisms in
each grab sample must be determined in accordance with
applicable manufacturer’s recommendations, and Standard
Methods for the Examination of Water and Wastewater,
incorporated by reference at 35 Ill. Adm. Code
1420.103. !

Calculate the effect of dilution for the treatment unit
as follows:

«

SA = Log NoA - Log N1a; where Log N1A 2 6

where: SA is the log of the number of viable test
microorganisms (CFU/gram of waste solids and
PFU/gram of waste solids) that wvere not
recovered after processing challenge load

Type A.

NoA is the number of viable test
microorganisms (CFU/gram of waste solids and
PFU/gram of waste s80lids) introduced into the
treatment unit for challenge load Type©A.

N1A 1s the number of viable test
microorganisms (CFU/gram of waste solids and
PFU/gram of waste s8olids) remaining in the
processed residue for challenge load Type A.

If Log N1A is less than 6, then the number of viable
test microorganisms introduced into the treatment unit
must be increased and steps (a) through (f) in Phase 21
must be repeated until Log N1A is > 6. NoA is the
inoculum size for challenge lcad Type A in Phase 2
below.





9)

C
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Repeat steps (a) through (f) in Phase 1 for challenge
loads of PIMW for Types B and C idertified in Table C
of this Appendix to determine the effect of dilution
(SB and SC, respectively).

The purpose of this Phase 2 is to determine the log kill of each
test microorganism in each challenge load (Types A through C)
identified in Table C of this Appendix.

2)

b)

C)

Using the inocculum size (NoA) determined in Phase 1
above, repeat Phase 1 steps (a) through (e) under the
same operating parameters, except that the physical
and/or chemical agents designed to kill the test
microorganisms must be used.

Calculate the effectiveness of the treatment unit by
subtracting the log of viable cells after treatment
from the log of viable cells introduced into the
treatment unit as the inoculum, as follows:

IA = Log NoA - SA - Log N2A > 6

where: LA is the log kill of the test microorganisms
(CFU/gram of waste 'solids and PFU/gram of
waste solids) after treatment in the
challenge load Type A.

NoA is the number of viable test '~
microorganisms (CFU/gram of waste solids and
PrU/gram of waste so0lids) introduced into the
treatment unit as the inoculum for challenge
load Type A as determined in Phase 1 above.

SA 1s the log of the number of viable test
nicroorganisms (CruU/gram of waste solids and
PFU/gram of waste solids) that were not
recovered after processing the challenge load
Type A in Phase 1 above.

N22A is the number of viable test =
microorganisms (CFU/gram of wvaste solids ang
PFU/gram of waste soclids) remaining in the
treated residue for challenge load Type A.

Repeat steps (a) through (b) in Phase 2 for challenge
loads .Types B and C identified in Table C of this
Appendix to determine the effectiveness of the
treatment unit (LB and LC, respectively).

This Option 2 1is for a treatment unit that maintains the
integrity of the container of test microorganisms (e.g.,
autoclaves).





Y
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a) One microbiological indicator assay containing one of
Y the test microorganisms at numbers greater than one

million (1,000,000) must be placed in a sealed
container that remains intact during treatment. The
inside diameter of the container must be no larger than
required to contain the ascay vial(s). The vial(s)
must only centain the test microorganisms.

b) The container of test microorganiswms must be placed .
vithin & Type A challenge load as identified in Table C
of this Appendix.

c) Calculate the effectiveness of the treatment unit by
j gubtracting the log of viable cells after treatment
from the log of viable cells introduced into the
treatment unit as the inoculum, as follows:

LA = Log No ~ Log N2A 2 6

where: LA is the log kill of the test microorganisms
(CFU and PFU) after treatment in challenge
load Type A.

No is the number of viable test )
microorganisms (CFU and PFU) introduced into
the treatment unit as the inoculum.

N2A is the number of viable test -~
microorganisms (CFU and PFU) remaining after
treatment in challenge load Type A.

d) Repeat steps (a) through (c¢) in this option for
challenge loads Types B and C identified in Table C of
this Appendix to determine the effectiveness of the
treatment unit (LB and LC, respectively).

This Option 3 is for a treatment unit that uses thermal treatment
and maintains the integrity of the container of indicator
microorganism spores (e.g., autoclaves and incinerators).

a) One microbiological indicator assay containing at least
one million (1,000,000) gpores of one of the indicator
microorganiems listed in Table B of thie Appendix must
be placed in a sealed container that remains intact
during treatment. The inside diameter of the container
must be no larger than required to contain the assay
vial(s). The vial must contain only the indicator
microorganism vial.

b) The container of indicator microorganisms must be
placed within a Type A challenge load as identified in
Table C of this Appendix.





A

treatment in challenge load Type A.

d) Repeat steps (2) through (c) in this option for

challenge loads Types B and C identified in Table C of

this Appendix to determine the effectiveness of the
treatment unit (LB and LC, K respectively).

Sectlon 1422.APPENDIX A: Initial Efficacy Test Procedures
Table A: Test Microorganisms

1. Staphylococcus aureus (ATCC 6538) - -
2. Pseudomonas aeruginosa (ATCC 135442)
3. Candida albicans (ATCC 18804)

4. Trichophyton mentagrophytes (ATCC 95133)
S. MS-2 Bacteriophage (ATCC 15597-Bl)
6. Mycobacterium smegmatis (ATCC 14468)

Section 1422.APPENDIX A: Initial Efficacy Test Procedures
Table B: 1Indicator Microorganisms

o
-&\\i;) Bacillus subtilis (ATCC 19659)

Ry
2. Bacillus stearothermophilus (ATCC 7953)
3. Bacillus pumilus (ATCC 27142)

Section 1422.APPENDIX A: 1Initial Efficacy Test Procedures
Table C. Challenge Loads
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This table identifies the three types of challenge loads of

PIMW that must be used as part of the Initial Efficacy Tast
and Periodic Verification Test(s).

COMPOSITION OF CHALLENGE LOADS
2 (w/w)

Moisture <5 - S —

Oorganic = -—---- == -=- 270

Section 1422 .APPENDIX B: Correlating Periodic Verification Test
Procedures

a)

b)

<)

d)

A certified microbiological indicator assay containing the
test microorganisms and indicator microorganism spores is
introduced into each challenge load as identified in Table C
of Appendix A.

The test microorganisms and indicator microorganism gpores
must be placed in a sealed container that remains intact
during treatment.

The contalner must be placed in each challenge load to
simulate the worst case scenario (i.e., that part of the
load that is the most difficult to treat). For example, the
worst case scenario for an autoclave would be to place the
test microorganisms and indicator microorganism spores
container within a sharps container that must in turn be
deposited in a plastic biohazard bag that is then located
centrally within the treatment unit.

The effectiveness of the treatment unit is demonstrated by
calculating the log kill (L) of the test microorganisms in
accordance with Option 2 of Appendix A of this Part. The
equivalent log kill (T) of the indicator microorganisn
gspores is calculated by subtracting the log of viable cells
after treatment from the log of viable cells introduced into
the treatment unit as the inoculum as follows:

TA = Log No - Log R2A 2 3
where: TA is the equivalent log kill of the viable

indicator microorganisms (CFU) after treatment in
challenge load Type A.





ATTACHMENT 1V - Performance Specification
Routine Efficacy Testing Protocol

A. Introduction - Process Description

The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect
biomedical waste. When operated in accordance with all of Sanitec's written procedures and
instructions, properly operated systems will render biomedical waste disinfected, generally
unrecognizable, and of no greater risk to the public health than (normally associated with)
residential household waste.

The disinfection process is computer controlled. Under normal operating conditions
(automatic mode), operators need only charge the system with biomedical waste. The Unit has a
hydraulic lift mechanism to hoist waste containers and drop waste into a hopper on top of the
unit. The hopper has a sealed lid that opens and closes automatically. Inside the hopper, the
bags and boxes of waste are directed towards a shredding device by a feed arm. The feed arm
assists in forcing material into the shredder. Sensors monitor the amount of material moving into
the hopper. Shredded material falls onto an auger-driven conveyor. As the waste enters the
auger-driven conveyor, 150°C (300°F) steam is injected and conveyed through the microwave
conveyor section. A series of microwave generators input energy to maintain uniform heating of
the waste at a minimum temperature of 95°C (203°F). The waste is then transported to a
Temperature Holding Section. The final temperature and time profile is a minimum of 95°C
(203°F) for 30 minutes. The final waste product then falls into a dumpster or similar waste
transport container that may be used to transport the disinfected waste to a repository.

B. Purpose
1. The purpose of validation testing is to monitor the initial effectiveness of the
microwave disinfection process. Sanitec recommends that validation testing be performed after

the unit is initially installed and operational or as may be directed by a State or government
regulatory agency.

C. Performance Specifications

1. Capacity: minimum average of 1800 Ib/hr (818 kg/hr). The capacity of the unit is
based on the following data:

Waste Specifications:

Specific Weight: 11 Ib/ft® (0.176 kilogram/liter)
Specific heat: 0.0597 Btu/Ib-°F (249.95 Joule/kilogram-°C)
Moisture: Should be less than 10% of weight. If liquid content is

higher than 10% (by weight), greater heat input will
be needed and the volume capacity will to be reduced
correspondingly by a decrease in auger rpm which is
controlled by the process control system.

Page 1 of 4






ATTACHMENT 1V - Performance Specification

Routine Efficacy Testing Protocol

Metallic Content:

Material Size:

Exclusions:

Stainless steel, tramp metal, surgical instruments, and
other heavy metal items shall not be present in the
waste to protect the wear life of the shredding system.
However, there are no process limitations on syringes,
needles, or similar items, except that this material
should be processed with non-sharps material to
ensure that it is generally no longer recognizable as
medical waste.

The largest rigid piece size should be not larger than
0.385m x 0.385m x 0.385m (15" x 15" x 15").

Radioactive/Bulk Cytotoxic/Chemical wastes and gross
anatomical items shall not be processed in the Unit.

NOTE: The Sanitec MDU is capable of handling most categories of medical waste including general
waste, lab waste, cultures and stocks, body fluids, sharps, animal bedding, animal carcasses,
human pathological waste and trace chemotherapeutic waste that meet the USEPA’s empty

container definition.

Large stainless steel surgical instruments; implants such as pins, rods, joints, and other
prostheses; and tools and broken pieces of hospital equipment should be segregated out to
prolong the life of the shredder and capacity performance of the Unit. Laundry material and
unusual quantities of paper material may adversely affect the overall capacity performance of the

Unit.
D. Temperature and Time

1. The average temperature of the in-feed waste shall not be less than 0°C (32°F).

2. The input steam temperature shall not be less than 150°C (300°F).

3. The Microwave Section (MWS) inlet temperature shall not be less than 95°C
(203°F). The Temperature Holding Section (THS) exit temperature shall not be less
than 95°C (203°F).

E. Water Consumption

1. The waste material is heated and moistened by injected steam. The steam
consumption will not be less than 35 kg/hr (77 Ibs/hr, 9.3 gal / hr). This equates to
about 15% by weight of the waste material throughput.

Page 2 of 4






ATTACHMENT 1V - Performance Specification
Routine Efficacy Testing Protocol

Microbiological Testing

1.

This section describes the microbiological testing procedure for the initial quality
assurance of the Sanitec MDU. The objective of the testing is to demonstrate,
under actual load conditions, disinfection using a biological indicator, Bacillus
atrophaeus

Sanitec recommends that tests be conducted with "Attest" self-contained biological
indicators. The biological indicator is available through 3M, Medical Products
Division, St. Paul, Minnesota, under the product number 1264 or equal. The
product consists of a dry spore strip containing spores of Bacillus subtilis. Growth
medium is contained in a crushable ampule. The medium is a modified Tryptic Soy
broth with a pH-sensitive indicator dye (bromthymol blue). A flexible
polypropylene vial holds the dry spore strip and the medium ampule. A green
polypropylene cap containing a hydrophobic filter (Tyvek) covers the vial. The
chemical indicator changes color in the presence of bacteria.

Test ampules have the following characteristics:
Bacillus atrophaeus var. niger ATCC 9372

Population (mean/strip) = 3.6 X 10° Colony Forming Units (CFU)

Test Procedure

1.

Before the test, the operating conditions of the Unit are to conform to the
specifications and operating manual.

A validation test will consist of ten (10) biological indicators. Each biological
indicator will be placed into a brightly colored sack, and numbered with a
waterproof marker for easy retrieval.

Samples are to be inserted, at 30 second intervals, through a cylindrical port
located at the transfer hopper. This port is after the shredder and before the steam
injection points and microwave generators. In addition to the samples to be
disinfected in the unit, two untreated "control" samples of the biological indicator
are to be processed in the same manner as the test samples, with the exception of
not being introduced into the MDU. These will serve as active controls to ensure
that the indicators are not inadvertently killed by some other step in the
processing.

During the test procedure, the following data will be recorded:

- Date

- Name of responsible test manager

- Biological indicator, source (supplier), and lot number
- Insertion time of each sample into the Unit

- Discharge time of each sample from the Unit

Page 3 of 4






ATTACHMENT 1V - Performance Specification
Routine Efficacy Testing Protocol

- Temperatures of the following areas recorded at five (5) minute intervals

a. MWS inlet
b. MWS exit
c. THS exit
d. Steam

- Additional remarks, observations, or comments

All biological indicators will be retrieved from the discharge area, i.e. solid waste
container. Biological indicators will be examined for any signs of damage (cracked,
crushed, broken) and comments noted. Biological indicators will then be placed
into a dry block (37°F, 1°C) or water bath (39°F, 1°C) for incubation. The dry block
is designed to break the inner glass ampule as the plastic container is pushed into
the heating block. An Attest Biological Incubator, Model No. 127, is a small
portable system that can test 26 indicators and two controls. The incubator is
available from 3M. A hand held device provides similar results when using a water
bath.

Biological indicators will be examined at regular intervals for any color change. The
appearance of a yellow color indicates bacterial growth. No color change indicates
an adequate disinfection process. The recommended incubation time is 48 hours.

Results

1.

A successful test shall be at least 9 of 10 negative biological indicators (no color
change).

Results will be recorded and maintained in a manner suitable for periodic inspection
by any regulatory agency. If no test frequency is specified in local regulations or
laws, Sanitec recommends a quarterly test with biological indicators as a check on
the instrumentation and controls system parametric monitoring.
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SENT BY:Sanitec Inc, ; 3'29'03if 3151AM |

|
Wadsworth Cantar The Govarnor Nelaon A. Rockefel

or Empirs State Plaza

Antonia C, Novallo, M.D., M.P.H,, Dr. P.H,
Commlssionsr

Josaph Dellola¢ovo, President
Sanitec, Inc.

23 Fairfield Place

Wast Caldwell, NJ 070086

Dear Mr. Dellolacova:

9732278043+ 8/0 ¢! GUlIRW o

DEPARTMENT OF HEALTH

P.O. Box 508 Albany, New York 12201-0500

Dennls P. Whalen
Exscutive Deputy Commissianer

August 25, 2000

This department has evaluated tha efficacy tast data from Sanitec, Inc., for approval of
ita Mlcrowave HGA-250 Disinfectant Un‘lt as an alternative regulated medical waste treatment

system,

5

| am pleased to Inform you that the Microwave HGA-250 Diginfectant Unit is approved,

pursuant to Public Health Law Section 1
treatment of regulatad medieal wast

ncludin

89-dd (1) (d) and 10 NYCRR Subpart 70-2, for uge In
athologic waste. This approval I8 granted
for the specific system used In your afficiicy studies and should not be construed as a general

endorsement of the technology employed, or any other unit or system. Any modificationa to the
system will require separate approval of the department and may involve further efficacy

testing.

Thie approval does not relieve S4nitac, Inc. or any parson Lialng your gystem, from
obtaining any other approvals which ma* be required by other iaws or mgulationg.

Sincerely,

‘ Lowrare o Blon

Lawrence S, Sturman, M.D., Ph.D.
Director, Wadsworth Center





STATE OF FLORIDA
DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

October 4, 1991

Mr. Joseph Delloiacavo
Vice President

ABB Sanitec, Inc.

Wayne Interchange Plaza II
155 Route 46 West

Wayne, N.J. 07470

Dear Mr. Delloiacovo:

This is in response to your application for use of the ABB
Sanitec Microwave System as an alternative treatment method for
biohazardous (infectious) waste.

After careful review of the information provided by ABB
Sanitec, Safe Way Disposal Systems, Inc., and Frank Sheu, the
microwave treatment process for biohazardous waste, with
conditions, appears to meet the intent of Chapter 10D-104,
Florida Administrative Code, for an alternative treatment method.
The conditions for use in Florida are as follows:

1. The validation of newly installed microwave units shall be
in accordance with the ABB Sanitec HG-A-250-S Microwave
Disinfection Unit Validation Protocel. Results shall be
kept on file at the treatment facility for three years and
shall be available for review by HRS.

2. Efficacy of the unit shall be monitored after every 40 hours
of unit use. The efficacy protocol shall be in accordance
with the ABB Sanitec HG-A-250-S Microwave Disinfection Unit
Challenge Protocol. Results shall be kept on file for three
years and be available for review by the department.

3. Liguid waste must be either discharged diractly into a
sanitary sewer or contained within the treated material.

4. Backflow preventers (check flow devices) shall be installed
on the inflow line to the pump or outflow lines of the spray
units.

5. The unit shall be disinfected prior to maintenance.

6. Records of servicing, both maintenance and emergency, shall
be kept for three years and be available for review by the
department.

1317 WINEWOOD BLVD. s TALLAHASSEE. FL 32399-0700

LAWTOX CHILES, GOVERNOR





The microwave unit shall meet the FDA Performance Standards
found in 21CFR Part 1030 and shall meet ANSI’s operating
guidelines contained in ANSI C-95.1. Personnel from the HRS
Office of Radiation Control shall be allowed access to
inspect the microwave operation for compliance with the ANSI
standard.

The final endproduct shall be managed and disposed of per
subparagraph 17-712.430(1) (b)5, Florida Administrative Code.
The phrase "Treated Biohazardous Waste" shall be used in
lieu of the phrase outlined in the referenced subparagraph.

Misuse or misrepresentation of this product may result in
the cancellation of the approval as an altermative treatment
method in Florida.

If you have any questions, please write me or call Francis

W. Stanton, R.S., at 904/488-4070.

cc:

Sincerely,

iggmjL“*kr
Richard Hunter, Ph.D.

Assistant Health Officer for
Environmental Health

T. Moore, DER
F. Stanton, R.S., HRS





State of California—Health and Human Services Agency

Department of Health Services L,{"’"

F.: o ,;:;
Il- «-.::_L—-) 2‘;
S ‘_-,{ af.’

5 s ., +
Eilé?&:}'im of L‘e”‘{uoun"'

Health Services

SANDRA SHEWRY ARNOLD SCHWARZENEGGER

Director Governor

August 18, 2006

James Harkess, President/CEO
Sanitec USA, Inc.

9065 Norris Avenue

Sun Valley, CA 91352

Dear Mr. Harkess:

TREATMENT OF PATHOLOGY WASTE IN THE SANITEC MICROWAVE

DISINFECTION SYSTEM AT THE SANITEC USA, INC. FACILITY IN SUN VALLEY,
CALIFORNIA

The Department has reviewed your submittal proposing to treat pathology waste,
including avian carcasses, at the Sun Valley, CA facility using the Sanitec Microwave
System, an approved alternative medical waste treatment technology. The data
presented to the Department appears to demonstrate efficacy in treating pathology
waste, including avian carcasses, when the unit is operated under the conditions and
restrictions specified in the Revision of Alternative Medical Waste Treatment System
approval letter dated August 18, 2006, for the Sanitec Microwave Disinfection System.

If you wish to discuss this matter further, or have questions, please contact Steve Kubo
at (916) 449-5684 or by email at skubo@dhs.ca.gov.

Since;;el\,!}'j |

Ronaid LPiiorin, Chief
Emergency, Restoration, &
Waste Management Section

Cc: Steve Kubo

Medical Waste Management Program
P.O. Box 997413 (MS 7405), Sacramento, CA 95899-7413
Phone: {316) 449-5671 FAX: (916) 449-5665
Internet Address: www.dhs.ca.gov/MedicalWaste
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North Carolina Department of Environment and Natural Resources

, L. Michael F. Eastey, Governor
Dexter R. Matthews, Director Division of Waste Management -
William G. Ross Jr., Secretary

December 1, 2006
Ed Krisunias, MT (ASCP), CIC, MPH
WNWN International, Inc.
PO Box 1164
Burlington, Connecticut
USA

Dear Ed Krisunias;

This is in response to your letter requesting approval of the Sanitec unit for treatment of
pathological wastes. At present, the only treatment approved for pathological wastes in North
Carolina is incineration.

The Sanitec unit uses a combination of shredding and microwave radiation, to treat most
regulated medical wastes. Regulated medical waste is defined as pathological, microbiological,
and containers of blood and body fluids in excess of 20ml (eg. suction canisters).

Medical waste that is not regulated medical waste include items such as used gloves, bioody
gauze, bloody dressings, and sharps. No treatment is required for such items before disposal in
the general waste stream, therefore approval to treat such waste is not required by the Solid
Waste Section.

In documents and test reports submitted to the Department, the Sanitec unit demonstrated
effective treatment of test organisms. The unit is approved for the treatment of pathological
waste as long as the unit is operated at the manufacturer's stated parameters.

Pathological wastes are defined as the tissues, organs, and body parts of humans and the
carcasses of animals known or suspected to have died from a disease which is transmissible to
humans.

‘Fetal remains may not be processed through the unit.

Should you have any questions regarding this matter you may contact me at (919) 508- 8499,
Sincerely,

Sl R L, < aA_//«,oC\_d

Ellen Lorscheider
Environmental Programs Manager
Solid Waste Section

1646 Mail Service Center, Raleigh, North Carolina  27699-1646
Phone 919-508-8400\ FAX 919-733-4810 \ Internet http:/fwastenotnc.org

An Equal Opportunity / Affirmative Action Employer — Prinied on Dual Purpose Recycled Paper





SAFETY SUMMARY - ATTACHMENT VI

1.  Introduction

The following general safety recommendations shall be followed when performing
maintenance on, making adjustments to or servicing the different systems and
components of the Sanitec Microwave Disinfection Unit (MDU). Adhere to all
engineering and work practice controls as described in your facilities policies and
procedures manual for complying with Occupational Safety and Health
Administration (OSHA) Standards.

2.  Specific Recommendations
A. Biomedical Waste

The microwave unit is designed to disinfect medical waste.

Exposure to biomedical waste can occur in instances but are not
limited to when entering the infeed hopper to clear a shredder blockage or
when repairing the primary shredder.

3. When handling biomedical waste wear Personal Protective Equipment
(PPE) as recommended by OSHA. At a minimum, operators should wear
rubber or latex gloves inside of leather or puncture resistant gloves.

PPE may include:

a. Safety glasses or goggles

b. Appropriate covering for clothing/body, (e.g. Tyvek Suit)

C. Shoe covers

d Full face Air Purifying Respirator (APR) or Half-Face APR which
meets or exceeds National Institute of Occupational and Health
(NIOSH) specifications.

e.  Steel toe boots or shoes with impenetrable soles.

When a procedure is completed which involves exposure to biomedical

waste, dispose of the contaminated clothing in the microwave unit

(except the steel toe shoes).

Sanitec Safety Summary Model HG-A-250S
Microwave Disinfection Unit Page 1 Operation & Maintenance Manual R6





SAFETY SUMMARY - ATTACHMENT VI

2.  Specific Recommendations - continued

B.

Sanitec

Electrical Circuits

1.

The MDU operates on 400 volts. When performing electrical service all
power contacts shall be locked outftagged out according to operating
facility policy.

Never make adjustments to equipment when the power is on. Under
certain conditions danger may still exist when the power is off due to
charges retained by capacitors. This is especially true of the microwave
generators. To avoid injury disconnect power and allow circuits to
discharge before handling.

Mechanical Safety

1.

Various aspects of the unit involve mechanical components. These
components (e.g., drive belts, hydraulic compressors and lifting
mechanisms to name a few) have the potential to cause injury.

All guards must be kept in place and in a secure fashion. When guards
are removed for servicing the facilities electrical lockout/tagout policy
should be instituted.

Mechanical components should be maintained according to
manufacturers instructions to minimize malfunctions and risks to
employees.

When performing maintenance or troubleshooting operations on the
primary shredder or granulator which require exposure to moving parts of
the equipment, such as blades, cutters, and/or tips, the primary shredder
and granulator shall be disengaged by switching the main control panel
disconnect switch (located on the right side of the control panel) to the
off position and padlocked.

Steam
1. The unit utilizes an electric steam generator which produces steam

temperatures at approximately 300°F. This temperature steam can
cause severe bums. All hot surfaces and steam pipes are labeled to
indicate such. Exercise caution when working around these areas.

Safety Summary Model HG-A-250S

Microwave Disinfection Unit Page 2 Operation & Maintenance Manual R6





SAFETY SUMMARY - ATTACHMENT VI

2.  Specific Recommendations - continued

E Microwave Safety
1. The microwave generators used in the MDU are similar to those used in
consumer microwave ovens.

a. All microwave generators shall be checked on a daily basis for
leakage. The MDU shall be in automatic operation and the RF
lamp on the microwave generator must be illuminated (the
microwave screw must be turning) to determine if there is any
leakage.

b. Meters used to check for leakage shall be set at 10 mw/cm? or 5
mw/cm? as required by the state. The OSHA Permissible
Exposure Limit (PEL) is 10 mw/cm? averaged over six minutes or 0.1
hour.

2. If any leakage is detected, the user is required to report in writing to

Sanitec the following information.

Sanitec unit number

Microwave generator and serial number

Microwave generator hour readings

Leakage reading and method of measurement

Corrective actions

: Follow up readings

3. The outside of the MDU is labeled to indicate the presence of
microwave generator operation.

~®Po0CTp

3.  Specific Safety Procedures
A. Infeed Hopper/Shredder Blockage
1.  Thefacility mandated PPE shall be worn. This may include:

a. Safety glasses or goggles
b. Appropriate covering for clothing/body, (e.g. Tyvek Suit)

Sanitec Safety Summary Model HG-A-250S
Microwave Disinfection Unit Page 3 Operation & Maintenance Manual R6





SAFETY SUMMARY - ATTACHMENT VI

3.  Specific Safety Procedures - continued

C.
d.

e.

Shoe covers

Full Face Air Purifying Respirator (APR) or Half-Face APR which
meets or exceeds National Institute of Occupational and Health
(NiOSH) specifications.

Steel toe boots or shoes with Impenetrable soles.

2. Evaluation of problem in hopper (without hopper entry)

a.
b.

Sanitec

Raise hopper flap

Conduct avisual inspection. All bagged material and loose waste
can be removed by the use of long handled hooks or rakes to
obtain a clear view of the shredder knives to determine the souce
of the problem.

Care must always be exercised due to potential presence of
microbiologically contaminated material and sharp items.

Loose waste should be bagged or boxed before being removed
from the hopper.

Safety Summary Model HG-A-250S
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SAFETY SUMMARY - ATTACHMENT VI

NOTE

Do not enter the hopper if the nature of the blockage cannot be corrected by the

methods described above. Return the hopper flap to the closed position and inject

steam continuously for a period of no less than two (2) hours.

After this procedure has been completed, entry into the hopper can be performed.

PPE should be worn to minimize contact with hot surfaces and other physical

hazards.

Never enter the hopper when alone. A second person should always be present to

assist and ensure that the safety procedures are maintained. The main control panel

disconnect switch (located on the right side of the control panel) shall be switched to >
the off position and padlocked.

B. Removal of the HEPA filter.

1 The facility mandated PPE shall be worn.

a.  Tyvek Suit
b. Rubber or latex gloves
C. Full face or half face respirator
d. Goggles or safety glasses

2. Remove cover plate and remove HEPA filter. Place filter into a bag and
dispose of according to facility policy. Avoid dropping or shaking the
filter.

ALL SAFETY CONCERNS SHALL BE DIRECTED TO THE FACILITIES SAFETY
PROGRAM DIRECTORY
Sanitec Safety Summary Model HG-A-250S

Microwave Disinfection Unit Page 5 Operation & Maintenance Manual R6
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monitors the MWS Entry Temperature. If low temperature exists for too long a
period of time, the

MWS Entry Temperature will go to fault. A temperature sensor located
between MWG #5 and

MWG #6, monitors the temperature of the material as it exits the MWS (MWS
Exit Temperature).

During system operation the MWS screw speed is determined by the MWS
Exit Temperature.

If the material temperature is below 203 °F (95 °C), the MWS screw will run at
50% full speed.

If the material temperature is 203 °F (95 oC) or above, the MWS screw will run
at 100% (Full

Speed). The MWS Exit Temperature is enabled when MWG #5 is enabled.
The MWS Exit

Temperature will go to fault after 5 minutes of low temperature only when
enabled.”

Temperature for freatment assurance is the operating condition in the MWS
Screw, not the steam generator. The MWS screw operates at atmospheric
pressure. As saturated steam is injected, regardless of steam generator
pressure, it willimmediately condense into saturated liquid and, at

atmospheric conditions, the temperature will equalize at roughly 212 OF (100
0C).

The relationship of the Steam Generator and its importance to the MDU
performance relates to adequate steam supply. As steam is drawn from the
Steam Generator, the steam drum pressure will drop as will the steam
temperature. The MDU computer process control system monitors the steam
temperature in the steam generator.

The MDU control system setpoint for steam temperature in the Steam
Generator is 162 °C (80 PSIG). The MDU computer logic will allow the MDU to

operate as long as the temperature is above 150 9C (50 PSIG). If steam flow is
drawn at a rate higher than the Steam Generator can produce, the steam
temperature will drop as pressure cannot be maintained. The MDU is
programmed to stop operation if this occurs, which assumes that the Steam
Generator is not functioning properly and needs to be addressed. Section 2-
17 STEAM GENERATOR states:

“The PLC monitors the steam generator and determines its operating status.
Upon automatic

start-up, the steam generator begins to warm up. When the steam temperature
reaches 150 °C

the PLC starts the system. If this temperature is not reached within several
minutes, the system

will go to fault. If the steam temperature drops below 150 °C and does not



recover after a period of

time, the system goes into "sleep mode". In the "sleep mode" the system is
automatically

stopped to allow the steam generator time to recover (steam generator
remains ON). When the

system is in sleep mode, the PLC waits for the steam temperature to reach
150 °C before

returning the system to automatic operation. This assures that the steam
generator has built up

a sufficient supply of steam. If this temperature is not reached after several
minutes, the system

will go to fault.”

The Steam Generator's rated capacity for steam flow is more than the MDU
needs for normal operation. So, the continuing drop in steam temperature
(lower pressure), means the steam generator is at fault and needs attention.

Currently, the language under C13 (d) pertains to the differential pressure
switch designed into the Steam Generator for the purposes of the energizing
the electric elements in the steam drum to boil off steam. At 72 PSIG, the
switch energizes the heating elements and at 80 PSIG (the normal operating
pressure), the switch cuts power to the heating elements. The steam
generation is an on/off function, not continuous. If steam is drawn off at a rate
more than the Steam Generator can produce, the pressure will continue to
drop until the water level diminishes to a point where level sensors in the steam
drum shutdown the Steam Generator to prevent burnout for the heating
elements and other component damage. The only process sensor integration
with the MDU control system is steam temperature. There is no link between
the MDU conftrols and the Steam Generator differential switch. So, it is
inaccurate to assume the operator can control or meet with condition as
currently written. Nor is it necessary to ensure that the waste is tfreated to the
required microbiological efficacy.

So, we recommend that the language under C13 (d) be revised to reflect the
actual design of the system as follows:

C13 (d
more-than8PSIGbelowthecontrolsetpoint-of80-PSIG. The MDU shall not

operate if the steam temperature reaches below 150 Oc.

If needed, we can have a conference call to address any remaining
questions. Thanks.

Best Regards!

b .
2] Joe Delloiacovo



Executive VP — Customer Support & Technology

(855) 429 6869 Ext 230
(201) 230-2913

joed@cyntox.com

cyntox.com
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FOR SERVICE CALL OR EMAIL DISPATCH at 855-429-6869, ext. 194 or Dispatch@cyntox.com

kkkkkkkkkkhkkkhkkkhkkkkhkkkkkkkkkkkkhhkkkkhkkkhkkkhkkkkhkkkhkkkkkkkkkhkkkhhkkkkhkkkhkikkkkkkkhkkkkkkkkkik

From: "Wren, Kira" <KWren@idem.IN.gov>

Date: Tuesday, April 16, 2024 at 9:31 AM

To: Joe Delloiacovo <joed@cyntox.com>

Cc: "Hummel, Lindsey" <LHummel@idem.IN.gov>, Sol Fried <sfried@cyntox.com>, Jay
Liberman <jl@cyntox.com>, Thomas Kreke <TKreke@idem.IN.gov>, "Markert, Elizabeth"
<EMarkert@idem.IN.gov>, "RAMAN, SHYAMALA" <SRAMAN@idem.IN.gov>, Daniel Harper
<DHARPER@idem.IN.gov>

Subject: RE: Cyntox LLC Permit Transfer and Renewal Approvals -- C13 Condition Revision

Joe,

Please move forward with the submittal to request this revision. This request does not require a
minor modification.

Thank you,
Kira Wren
Environmental Manager | Solid Waste Permits Section |
Permits Branch | Office of Land Quality
Indiana Department of Environmental Management
(7] KWren@IDEM.IN.gov  (317) 233-7090

| | | | | www.idem.IN.gov

From: Joe Delloiacovo <joed@cyntox.com>

Sent: Tuesday, April 16, 2024 8:30 AM

To: Wren, Kira <KWren@idem.IN.gov>

Cc: Hummel, Lindsey <LHummel@idem.IN.gov>; Sol Fried <sfried@cyntox.com>; Jay Liberman
<jl@cyntox.com>

Subject: Re: Cyntox LLC Permit Transfer and Renewal Approvals -- C13 Condition Revision


https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-31367a34-4544474f5631-1c98760d703949b3&q=1&e=f1327166-e079-4927-bcf9-ebbe6ea3e40a&u=http%3A%2F%2Fcyntox.com%2F
mailto:Dispatch@cyntox.com
mailto:KWren@IDEM.IN.gov
http://www.idem.in.gov/

Importance: High

**** This is an EXTERNAL email. Exercise caution. DO NOT open attachments or
click links from unknown senders or unexpected email. ****

Good morning Kira,

As you may know, the Cyntox permit was renewed recognizing that Condition
C13 was under discussion for a revision to accurately reflect the MDU design
parameters.

We would like to move forward with a submittal to request this revision. Should
we submit a minor permit modification or file an Appeal through the Office of
Environmental Adjudication?e

Please let us know as soon as possible. Thanks.

Best Regards!

Joe Delloiacovo
I Executive VP — Customer Support & Technology

(855) 429 6869 Ext 230
(201) 230-2913

joed@cyntox.com
cyntox.com
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FOR SERVICE CALL OR EMAIL DISPATCH at 855-429-6869, ext. 194 or Dispatch@cyntox.com
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From: Joe Delloiacovo <joed@cyntox.com>

Date: Thursday, April 11, 2024 at 1:45 PM

To: "Hummel, Lindsey" <LHummel@idem.IN.gov>

Cc: "Wren, Kira" <KWren@idem.IN.gov>

Subject: Re: Cyntox LLC Permit Transfer and Renewal Approvals

Hi Lindsey,

Thanks for the infroduction and it has been a pleasure working with you over
the years. | look forward to working with Kira in future.

If helpful, | would be willing to have a call with Kira after she gets up to speed


mailto:joed@cyntox.com
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-31367a34-4544474f5631-1c98760d703949b3&q=1&e=d298b622-4c00-427e-9fa8-42bc3151fdc1&u=http%3A%2F%2Fcyntox.com%2F
mailto:Dispatch@cyntox.com
mailto:joed@cyntox.com
mailto:LHummel@idem.IN.gov
mailto:KWren@idem.IN.gov

to address any questions. Cyntox will be submitting a request for changed
language for C13 once we get the new permit. As we have explained, the
current language does not accurately reflect how the NDU is designed to
function. Thanks.

Best Regards!

Joe Delloiacovo
I Executive VP — Customer Support & Technology

(855) 429 6869 Ext 230
(201) 230-2913

joed@cyntox.com

cvntox.com

FOR SERVICE CALL OR EMAIL DISPATCH at 855-429-6869, ext. 194 or Dispatch@cyntox.com
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From: "Hummel, Lindsey" <LHummel@idem.IN.gov>

Date: Thursday, April 11, 2024 at 10:42 AM

To: Joe Delloiacovo <joed @cyntox.com>

Cc: "Wren, Kira" <KWren@idem.IN.gov>

Subject: FW: Cyntox LLC Permit Transfer and Renewal Approvals

Good Morning, Joe,

| wanted to let you know that there will be a new solid waste permit manager for the Cyntox
facility, Kira Wren. This would have been transitioned earlier but for the extended timeline for
the permit transfer and renewal applications.

| will be assisting Kira with getting up to speed on this facility, as well as with the coordination
of changing the C13 requirement language if you choose to submit the change request.

Thank you,
Lindsey

Indiana Department of Environmental Management

Lindsey Hummel

Senior Environmental Manager

Solid Waste Permits Section

Permits Branch | Office of Land Quality


mailto:joed@cyntox.com
https://protect2.fireeye.com/v1/url?k=31323334-50bba2bf-31367a34-4544474f5631-1c98760d703949b3&q=1&e=d298b622-4c00-427e-9fa8-42bc3151fdc1&u=http%3A%2F%2Fcyntox.com%2F
mailto:Dispatch@cyntox.com
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e (317) 232-7833 ¢ [Hummel@idem.IN.gov
Protecting Hoosiers and Our Environment

| | | | | www.idem.IN.gov

From: Poe, Diane L <dpoe@idem.IN.gov>

Sent: Thursday, April 11, 2024 10:30 AM

To: joed@cyntox.com; sp@opalhs.com

Cc: S35@iga.in.gov; H91@iga.in.gov; waghmm@marionhealth.org; barbara.lawrence@indy.gov;
'joseph.oconnor@indy.gov' <joseph.oconnor@indy.gov>; myla.eldridge@indy.gov;
'kasey.kendrick@indy.gov' <kasey.kendrick@indy.gov>

Subject: Cyntox LLC Permit Transfer and Renewal Approvals

Attached is correspondence regarding the above property in Marion County. A
hardcopy will not be sent to the addressees.

If you have any questions, please contact Kira Wren, permit manager. Her
information is in the last paragraph of page 2 above Mr. Kreke’s signature block.

Note: With the issuance of these approvals, Kira Wren will be taking over permit
management of this site from Lindsey Hummel, whose contact information is on the
library letter (page 20). Either will be able to assist you.

Indiana Department of

Environmental Management

Diane Poe

OLQ Permits Branch Administrative Assistant

(=] * (317) 232-4473 e dpoe@idem.IN.gov

| www.idem.IN.gov
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SAMITEC HG-A-250S -Microwave Disinfection Unit — ATTACHMENT 1.

INDUSTRIES

GENERAL INFORMATION 1

1-1. INTRODUCTION

This document contains technical information for the Microwave Disinfection Unit (MDU) Model
HG-A-250S. The MDU is a product of SANITEC of Sun Valley, California.

The document is written to provide the necessary functional explanation of components and the
overall system so one can fully understand how the SANITEC MDU processing medical infectious
waste with absolute certainty.

The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect biomedical
waste. When operated in accordance with all of Sanitec's written procedures and instructions,
properly operated systems will render biomedical waste disinfected, unrecognizable, and of no
greater risk to the public health than (normally associated with) residential household waste.

The disinfection process is computer controlled with an Allen-Bradley Touch Screen system.
Under normal operating conditions (automatic mode), operators need only charge the system
with biomedical waste. The Unit has a hydraulic lift mechanism to hoist waste containers and
drop waste into a hopper on top of the unit. The hopper has a sealed lid that opens and closes
automatically. Inside the hopper, the bags and boxes of waste are directed towards a shredding
device by a feed arm. The feed arm assists in forcing material into the shredder. Sensors
monitor the amount of material moving into the hopper. Shredded material falls onto an auger-
driven conveyor. As the waste enters the auger-driven conveyor, 162 °C (324 °F) steam is
injected and conveyed through the microwave conveyor section. A series of microwave
generators input energy to maintain uniform heating of the waste at a minimum temperature of
95 °C (203 °F). The waste is then transported to a Temperature Holding Section.] The final
temperature and time profile is a minimum of 95 °C (203 °F) for 30 minutes. The final waste
product then falls into a dumpster or similar waste transport container that may be used to
transport the disinfected waste to a repository. Figure 1-1 shows a graphic illustration of the
MDU and its subsystems.

The SANITEC MDU exceeds the efficacy performance requirements of the State and Territorial
Association on Alternative Treatment Technologies (STAATT) achieving greater than log 4
reduction of bacterial spores. The SANITEC MDU has been approved or accepted throughout
the US and in many countries around the world.

1-2. TECHNICAL DATA

The overall pertinent technical characteristics of the MDU are listed in Table 1-1. The
identification and technical characteristics of units/systems associated with the MDU are listed in
Table 1-2.

Page 3 of 27
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Figure 1-1 Microwave
Disinfection Unit (MDU)
Graphic lllustration
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GENERAL INFORMATION 1
TABLE1-1 - MDU GENERAL TECHNICAL CHARACTERISTICS
PARAMETER SPECIFICATIONS

Overall Dimensions
Length 24'- 6" (7,467 mm)
Width 9'-4" (2,845 mm)
Height 10'-11" (3,327 mm)
Height With Flap Open 17'(5,181 mm)
Weight 22,000 Ibs (10,000 kg)
Waste Throughput Capacity
Based on an average waste density of Up to 1800 Ib/hr (818 kg/hr)
11 Ib/ft ® (180 kg/m®)
Water Connection 3/4 inch N.P.T. (10 gal/hr or 38 liters/hr)
In-feed Hopper, Microwave Screw, and Stainless steel pr.oduct hou5|_ng anq wastg
. ) " contact surfaces with external insulation / with
Discharge Screw Material Composition cover
460/480 VAC 400/380 VAC
Electrical Power Requirements Input 150Amps 150 Amps
Voltage Amperage Frequency Phase 3 phase (with ground) | 3 phase (with ground)
Power Consumption (Nominal) 60 Hz 50 Hz
75 kW 75 kW

Page 5 of 27
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Waste Cart
Charging System

Hopper Door

58.75 in. (149 cm) wide x 68 in. (173 cm) long

Hydraulic Cylinder

3" bore 16" stroke, 3 / - SAE pots, 2500 psig
(17.23 MPa) maximum operating pressure

Charging Frame

Fabricated from 2x4, 2x3 x 3/16 Tube and
1/ 2 in. thick HRMS

In-feed Hopper

Size

1.5 cubic yards (1.15 cubic meters) usable
capacity

Feed Arm

1 /2 HP 460/400 VAC/60/50 Hz/3phase
with brake, 3 Ib (6.6 kg)

Air Extraction Duct

8 inch (20.32 cm) diameter

Steam Connection

four - 3/8" NPT ports

Water Connection

four - 3/8" NPT ports

Insulation

2 in. thick

Extraction Filter
System

Air Capacity

550 CFM (15.6 m*/min.) @ 1.4 in. WG (0.4 Kpa)

Differential Pressure
Gauge

0 -1.5 Kpa (0.21 psig)

Blower Fan Motor

2 HP, 460/400 VAC/60/50 Hz/3 phase

Pre-filter Cartridge

4 pocket Viscon 440

HEPA Filter

99.9995 % @ 0.12 micron; 550 CFM
(15.6 m¥min.) @ 1.5 in. WG.(0.375 Kpa)

ACF

Activated Carbon Filter Cartridge

Page 6 of 27
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Shredding Assembly,
Reversible

Motor

20 HP - 460/400 VAC/60/50 Hz/3 phase

Cutting Blades

0.75 inch (1.9 cm) thickness with hooks

Cutting Screen

Zero Clearance, with 2” (5 cm) hole pattern

Gear Reducer

TXT8

Transfer Hopper

Belt (4) 5VX-900 - 90" (228.6 cm) R.H.
Belt (4) 5VX-1060 - 106" (269.2 cm) LH.
Size 2.8 cubic ft. (78.3 liter)

Sight Glass 75/8in.x7 5/8in. (19.36 cm x 19.36 cm)

(Qty. 2)

Photo Sensors

Through - beam type, infrared (Qty. 2)

Liquid Level Sensor

Capacitive type

Sight Glass Rinse

1/4 in. NPT with nozzles

Microwave Section

Microwave Housing

20 in. (50.8 cm) O.D.; 304 stainless steel

Screw 18.50 in. (46.99 cm); 304 stainless steel
Drive Motor 1 HP - 460/400 VAC/60/50 Hz/3 phase
: ; P 0
Insulation 3in. (7.62 cm) insulation; rated @ 400 “F

(204 °C) with 20 MIL PVC cover

Temperature Sensor

RTD type (Qty. 2)
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HG-A-250S -Microwave Disinfection Unit — ATTACHMENT I.

GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Microwave
Generator
(Quantity 6)

HF Output Power

1.4 kW

Output frequency

2,450 MHz

Electrical Power
Requirements

240/220 VAC/60/50 Hz/1 phase

Power Consumption

2.1 kW

Temperature
Holding Section
(THS)

Sight Glass

7 5/8in.x 7 5/8 in. (19.36 cm x 19.36 cm)
(Qty. 2)

Photo Eye Sensors

Through-beam type infrared (Qty. 2)

Sight glass rinse

1/4 in. N.P.T. with nozzles

Temperature Sensor

RTD type (Qty. 1)

Treated Waste
Discharge Screw
(THS Screw)

Pipe Diameter

8.625 in (21.9 cm) O.D.

Screw Diameter

7.25in (18.41 cm)

Flight Length

193 in (490.22 cm)

Drive Motor

2 HP - 460/400 VAC/60/50 Hz/3 Phase

Built-in Electric
Steam Generator

Steam Capacity

208 Ib/hr (457 kg/hr)

Steam Temperature

324 °F (162 °C)

Vessel Volume

12.3 gal (46.5 liters)

Electrical Power
Requirements

460/400 VAC/60/50 Hz/3 phase

Power Consumption

60 KW
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GENERAL INFORMATION

TABLE 1-2 ¢ MDU DETAIL TECHNICAL SPECIFICATIONS - COMPONENTS

SYSTEM / UNIT

SPECIFICATIONS

Hydraulic System

Oil Capacity

10 gal (38 liters)

Pump Pressure

1,900 psig (13.1 Mpa)
Maximum Operating Pressure

Electrical Power
Requirements

3 HP - 460/400 VAC/60/50 Hz/3 phase

Enclosure
Ventilation Fan and
Automatic Louvers

Air Capacity

900 CFM (25.5 m*/min.)

Size

16 in. (40.64 cm) diameter blade

Electrical Power
Requirements

120 VAC/60/50 Hz/1 phase

Microwave Survey

Operating Ranges

2 mw/cm? - 10 mw/cm?, 100 mw/cm?

Meter Reqzﬁ‘griren < 2 Alkaline - 9 volt batteries
EF'fCt”‘?a' POWer | 45 HP - 115/230 VAC/60/50 Hz/1 phase
equirements
Water Pump Inlet/Outlet Port 3/4 inch NPT
Capacity 408 gal/hr (1542 liter/hr) @ 80 psig (552 Kpa)
Fire Extinguisher Halon #1211, 13 Ib (5.9 kg)
Additional Soap Dispenser Antibacterial, 1 Liter
Cosrngglrilggts Utility Table Lockable Storage Cabinet
OMM Technical Document for Operation And

Maintenance
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INDUSTRIES

SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-1 INTRODUCTION

This chapter describes the functional operation of each of the subsystems and equipment of the
MDU necessary for achieving medical waste disinfection. Descriptions are arranged in order of
operation.

2-2 SYSTEM OVERVIEW

The MDU disinfects infectious medical waste through the application of steam and microwave
radiation. The infectious material is temporarily held in a waste container(s), which in turn, are
emptied into an in-feed hopper via a charging system. The charging system is located at the
front of the MDU. The infectious waste is fed to a shredder by the feed arm where it is shredded.
The shredded material is conveyed through the microwave section and temperature holding
section, respectively for disinfection. The outlet of the temperature holding section protrudes near
the back end of the unit and is designed to transport the disinfected waste into waste disposal
containers (or compaction units). From there the material can be transported to a local municipal
landfill for disposal or to a refuse recycling plant or wherever ordinary household solid waste is
disposed.

The MDU is designed to run automatically with a minimum of operator intervention. The MDU
components are enclosed in a weather-resistant steel enclosure, and are suitable for an outdoor
operation. The MDU is comprised of the following subsystems.

Charging System

In-feed Hopper & Feed Arm

Extraction System

Shredder Assembly

Transfer Hopper

Microwave Section

Temperature Holding Section & Discharge Screw

@""p oo

The aforementioned subsystems are described in subsequent paragraphs of this chapter. Please
refer to Figure 1-1 graphic illustration to find depiction of the system components and subsection
discussed herein.
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INDUSTRIES

SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-3 CHARGING SYSTEM

The charging system is used for loading the infectious waste into the in-feed hopper. This
operation is controlled via the Operators Control Panel.

The charging system consists of a hydraulically operated lift assembly and in-feed hopper door
(flap) through which the waste container (up to 1 cubic yard or 880 liters) is emptied. The in-
feed hopper flap is raised and lowered by two hydraulic cylinders mounted on the MDU roof. A
carriage assembly is attached to the hopper flap by means of a connecting rod, which runs inside
U-shaped guide rails. The rails are fitted vertically along the front end of the unit. So, as the
hopper flap is opened, the carriage raises the waste container. The carriage can be modified to
accommodate waste carts supplied by various manufacturers.

The in-feed hopper door (flap) assembly is fitted with two proximity switches, which detect the
position of the flap. The flap's position, open or closed, is fed from the respective switch to the
Programmable Logic Controller (PLC), which controls the charging operation. As the in-feed hopper
flap comes to its fully opened position, the waste container is tipped, allowing the waste to fall
into the in-feed hopper. The tipping operation is complete when the flap has reached its
maximum opening. Once the waste container has been emptied (waste container fully tipped),
the carriage assembly must be moved to its lowest position to ensure that the flap is completely
closed and the waste container is down. If the flap is not fully closed, the shredding system will
not start. After the waste has been charged into the system and the flap is fully closed, the unit
continues automatic operation and the shredding system will operate.

The operating sequence of the charging system commences when the operator acknowledges
a system charge request by momentarily pressing the LIFT UP push button switch. The system
runs through its pre-charging sequence, and starts the hydraulic power unit operating. The
operator's lift up and lift down controls are enabled allowing the operator to charge the system.
When the lift reaches the full up position, the flap-open proximity switch is activated, stopping
the lift up operation via the PLC. The action of reaching the full up position indicates to the PLC
that the waste has been transferred from the container to the hopper. When the lift reaches the
full down position, the flap closed proximity switch (30) is activated, stopping the lift down
operation via the PLC. If the lift has traveled from the full up position and then to the full down
position, the PLC will recognize that the charging operation has been completed and the
hydraulic unit will discontinue operation.
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INDUSTRIES

SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-4 IN-FEED HOPPER & FEED ARM

The In-feed Hopper is fitted with a rotating feed arm, located inside the hopper. The feed arm
ensures uniform feeding of waste into the shredder blades. On the opposite side of the feed arm
motor, there is one proximity switch. The switch detects the position of the feed arm during
charging. The feed arm must be positioned so that waste entering the hopper is not restricted.
The same switch counts the revolutions of the feed arm as it turns and reverses direction.

The feed arm operating sequence is delayed after charging the MDU allowing the waste to be
gravity fed to the shredder. After the delay, the feed arm operation commences. As it turns it
encounters resistance due to waste build up. As the resistance increases, the current draw of
the motor also increases. When the current draw reaches a certain level, a current relay is
actuated signaling the PLC of the high current condition. The PLC in turn stops the feed arm
motor, waits five seconds for the motor to stop rotating, and then reverses the motor's
direction. The feed arm operates in reverse until excessive resistance is again encountered or
the feed arm has rotated in reverse to the six o'clock position. The PLC will then stop the feed
arm motor and wait five seconds for the motor to stop rotating.

The process is then repeated when the feed arm is rotating in the forward direction. When the
feed arm makes four full revolutions in the forward direction without tripping the current relay, the
PLC assumes that the hopper is empty and calls for system charging. The operator cannot feed
waste into the MDU unless the PLC determines that the hopper is empty and the MDU is
operating properly.

The in-feed hopper is also fitted with four steam injection nozzles and four water spray nozzles.
Steam and water are used to prepare the in-fed hopper to receive waste. Steam is used to
manually disinfect the in-feed hopper. The hopper walls are thermally insulated to hold in the
steam temperature.

When the hopper is empty, and ready for another charge, steam is injected during the charge
preparation to fully saturate the hopper area. After the steam is injected and held, water is sprayed
into the in-feed hopper to quench the interior and condense the steam. The extraction system then
turns on to evacuate the steam from the hopper. This sequence also accomplishes abatement of air
borne pathogen emissions from creating an unsafe working environment. This entire
decontamination sequence is automatically initiated by the PLC when the MDU is ready to receive
another charge of waste. The hydraulic waste charging system will not operate until this sequence is
completed. At that point, the operator will hear an alarm and see the LIFT-UP button lamp
illuminated, only then will the lift controls function.
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INDUSTRIES

SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-5 EXTRACTION SYSTEM

The Extraction System is used to evacuate steam from the in-feed hopper during the charging
sequence. The extraction damper opens a duct to the extraction filter assembly, which draws
(extracts) the steam and air from the in-feed hopper prior to and during the waste charging
sequence. An inlet damper on the in-feed hopper flap allows outside air to pass into the in-feed
hopper thereby evacuating the hopper volume numerous times before the hopper flap is
electronically allowed to open.

Operation of the extraction system commences after water is sprayed to quench the hopper.
After the water spray is completed, the extraction blower is started. The extraction blower extracts
steam and air through the pre-filter, high efficiency particulate air filter (HEPA) and activated carbon
filter (ACF), before discharging to atmosphere. The system is designed to achieve over 11 hopper
volume air changes before the hopper flap is allowed to open. This feature simulates criteria used in
isolation room for highly infectious airborne diseases in hospitals to ensure maximum safety.

After the steam and air has been extracted from the in-feed hopper, the operator's lift controls are
enabled, allowing the system to be charged. When the charging sequence is completed and the
in-feed hopper flap is fully closed, sensed by the flap-closed proximity switch, the extraction
blower is turned off. When the extraction blower is off, the extraction and inlet dampers close.

When the extraction system is in operation, the pressure drop across the HEPA filter is measured
by an analog type manometer located near the filter housing. The pressure drop is used to
indicate the efficiency of the filter and thereby the amount of contamination that the filter has
collected. As the filter becomes progressively more contaminated, the pressure drop across the
filter increases. A pre-filter is used to extract moisture from the air. The filters must be replaced
when the pressure drop reaches approximately 3 in of WG (0.75 Kpa).

Extraction drain line valves are located beneath the HEPA filter and carbon filter housing.
These valves are to be normally closed and only opened daily, to drain liquid from these
housings back into the front of the microwave treatment section.

2-6 SHREDDER ASSEMBLY

The shredder assembly is fed waste material from the in-feed hopper by the feed arm. The waste
is shredded to a size that can be easily conveyed and effectively disinfected.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2-6 SHREDDER ASSEMBLY Cont’d

The integral shredding function achieves many benefits over traditional thermal treatment
methods:

e Shredding pre-conditions the to ensure that all items, such as suction canisters and other
items that can not be effectively treated by traditional autoclaves, are broken apart and all
infectious surfaces are exposed to treatment conditions

e Shredded material allows for more efficient heat transfer, therefore the MDU uses
substantially less energy than traditional devices

e Create more efficient conditions to enable processing of pathological material

The shredder assembly consists of a rectangular frame housing with cutter shafts employing
twin blades (cutting element) and a single speed motor, which drives the cutter shafts in opposite
directions via a spur gear. The cutting element is designed to allow the projection of one blade to
engage in the recess of the opposite blade, while cutting at the same time. In this way, shredding
over the total circumference of the blade is achieved. In order to obtain even shredding over the
entire length of the shaft, the blades are offset on the shafts.

A screen is installed beneath the shredder system to control the degree of shredding. If the
shredded material is too large to fall through the screen it is forced up, around the sides of the
shredder and recycled back through the cutter blades. The material is continually recycled this
way until it has been reduced to the size governed by the screen, allowing it to pass through to the
rest of the system for treatment.

The shredder is controlled by two different sources. They consist of the high and low photo
switches located on the transfer hopper and a current sensing relay, located in the Main Control
Cabinet. Since reversing of the shredder is an integral part of the operation, the relay is used to
control the shredder (via the PLC) by monitoring the current draw on the shredder motor. If the
current draw exceeds the factory set limit of 40 amperes, the shredder will come to a stop. The
shredder will then automatically run in reverse enabling the cutter blades to be released. After a
short time of running in reverse, the shredder will then come to a stop and resume rotating in the
forward direction. The reversing operation also occurs whenever the shredder is starting from a
stopped position. If a number of reversals occur in a programmed amount of time, the PLC will
automatically shut the shredder down and the system will go to the fault mode. As the material
is shredded to its proper size, it falls into the transfer hopper before moving on through the
systems.
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SYSTEM DESCRIPTION & PROCESS CONTROL 2

2 -7 TRANSFER HOPPER

The transfer hopper is flange mounted between the shredder and the front end of the microwave
conveying section. The transfer hopper, which is welded to the microwave section, is used as an
intermediate storage for the shredder waste and controls the supply of material to the microwave
screw.

The shredder supplies an adequate amount of material for processing in the microwave section.
The transfer hopper is fitted with photo switch sensors that provide feedback signals to the PLC,
which controls internal timers to prevent false photo switch signaling. The PLC receives and
outputs control signals in response to the following conditions.

a. Material below Low Level - Indicates that there is insufficient material for the
proper operation of the microwave section (indicated by the low level photo
switch). The shredder will operate but the microwave section (MWS) will stop. If the
material stays below low level for a predetermined time, the MWS MATERIAL
LEVEL will go to fault.

b. Material between Low and High Levels - Indicates that there is a sufficient amount
of material for proper operation of the microwave segment. Both the shredder and
microwave segment operate.

c.  Material above High Level - The shredder will stop when the material remains at
high level for a predetermined time. The MWS MATERIAL LEVEL will go to fault
after predetermined time.

This control method cycles the shredder, thus the level in the transfer hopper continually
fluctuates, providing a proper flow of material to the microwave section.

The transfer hopper is also fitted with a liquid level sensor for detection of an excessive amount of
liquid. The sensor is used to ensure that the hopper does not fill up with liquid, which can cause
problems during operation. In the event excess liquid is detected, the System warns of impending
shut down by flashing the MWS LIQUID LEVEL lamp on the Touch Screen. After a delay, the
enunciator warning horn sounds and the system goes to fault.

The transfer hopper is also equipped with a sample entry point located below the shredder to
allow the insertion of microbiological test specimens for the testing of disinfection performance.
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2-8 MICROWAVE SECTION (MWS)

The microwave section heats the shredded waste in a continuous operation. Heating is achieved by
steam injection and microwave radiation applied as the material passes through the MWS.

2-9 STEAM APPLICATION

At a predetermined distance from the transfer hopper, before MWG#1, steam is injected into the
MWS by four (4) steam nozzles. Steam is used to maintain the temperature of the waste and
provides the proper environment for the microwave energy to perform disinfection.

2-10 TEMPERATURE CONTROL & FAULTS

Microwave radiation is introduced along the length of the microwave segment by six (6)
microwave generators (MWG). A temperature sensor located between MWG #2 and MWG #3
monitors the MWS Entry Temperature. If low temperature exists for too long a period of time, the
MWS Entry Temperature will go to fault. A temperature sensor located between MWG #5 and
MWG #6, monitors the temperature of the material as it exits the MWS (MWS Exit Temperature).
During system operation the MWS screw speed is determined by the MWS Exit Temperature. If
the material temperature is below 203 °F (95 °C), the MWS screw will run at 50% full speed.

If the material temperature is 203 °F (95 °C) or above, the MWS screw will run at 100% (Full
Speed). The MWS Exit Temperature is enabled when MWG #5 is enabled. The MWS Exit
Temperature will go to fault after 5 minutes of low temperature only when enabled.

2-11 MICROWAVE GENERATORS (MWG)

The MWGs input the microwave energy necessary to maintain the operating temperature above
the set-point to ensure waste disinfection. The MWGs are installed in specially designed stainless
steel housing, and (together with HF sealing) are bolted onto the wave-guides via the resonance
chamber. The control and power supply wires are fitted with plug-in connectors to facilitate
service. The MWG’s supply 1,400 watts of output power at a frequency of 2,450 MHz. A built-in
hour meter indicates the total operating hours of the MWG preheating filament. A radial fan is
located inside each MWG housing cools the magnetron tubes. It is important therefore that the air
inlet and outlet vents are kept clean to allow proper circulation. Keeping the MDU doors closed will
help prevent dirt and dust from fouling the MWG air vents.
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2-11 MICROWAVE GENERATORS (MWG) Cont’d

An interlock switch is installed on each microwave generators mounting base. This interlock
disconnects power to the microwave generator when removed from the operational position.

Each MWG is monitored by a watchdog Timer within its stainless steel housing. If the current
draw of a generator is not within a preset range, the system will signal a fault. Should a MWG
be out of service, the MWG power and control can be manually switched off at the control
cabinet. A minimum of four MWGs must be on for the system to operate.

2-12 MWS OPERATION

The MWS operates independently of the charging operation and microwave generation takes
place only under the following conditions:

When the microwave screw conveyor has a sufficient amount of material and:

¢  Microwave Generator (MWG) fan is operating.
¢  The microwave screw is operating.
¢ MDU entrance door is closed.

The transfer hopper photo switches must indicate that a sufficient level (supply) of material exists.
The MWG fan must be operating before the MWS screw can turn. The fan forces air between the
wave-guide and window of each MWG to prevent condensation and sparking.

A proximity switch located at the screw conveyor's gear motor screw shaft, counts the number of
revolutions of the screw. After the MWS screw has completed its first revolution (after start-up)
steam is pulse injected. After a total of six revolutions, the first microwave generator (MWG) will
turn on (become enabled). At this time steam injection changes to a continuous injection when the
MWS screw is turning and pulse injection when the MWS is off. After two additional revolutions,
the second MWG will become enabled. Every second revolution thereafter, the next MWG in turn
will become enabled until all selected MWG are on.

After all selected MWG units are enabled (on), the steam injection changes to a pulsed
injection, whether the MWS screw is turning or not turning.
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2-12 MWS OPERATION Cont'd

When the system is selected to perform automatic shutdown, and the transfer hopper signals that
\t is empty, shutdown of the MWG’s will begin. After five revolutions of the microwave screw, the
first MWG will shutdown (become disabled) and the MWS Entry Temperature will be disabled.
After one additional revolution, the second MWG will be disabled. After each additional
revolution, the next MWG in turn will be disabled until all selected MWG’s are off. When all MWG
units are disabled (off) the steam injection will turn off for the remainder of the shutdown
sequence and the MWS Exit Temperature will be disabled. This shutdown sequence ensures that
all waste material is treated before exiting the microwave section and entering the temperature
holding section.

The MWG operation is interlocked with the unit's door and each MWG is interlocked with a key
type safety switch as a protective measure for personnel safety. Should the door be opened
while the system is operating, the MWGs will shutdown and will not restart until the door is closed.

The rest of the system will continue to operate as long as the temperature remains at
operational levels. If the door, however, is left open for an extended period, the system
temperature will drop, causing the system to go into a fault condition and stop. The door open
switch can be over-ridden, to allow for testing and maintenance of the system by qualified
personnel.

2-13 TEMPERATURE HOLDING SECTION (THS)

The Temperature Holding Section (THS) is the final stage of the disinfection process. The THS
consists of two component areas; the hopper and the discharge conveyor.

2-14  THS HOPPER

The THS hopper is thermally insulated to prevent internal cooling and is flange mounted to the
exit end of the Microwave Section (MWS). As treated material exits the MWS, it falls into the
hopper of the Temperature Holding Section (THS). The material is retained in this section as part of
the disinfection process and the material, temperature is monitored as part of the control process.

The hopper is also used to compensate for variances in the flow of treated material between the
MWS and the THS discharge screw. High and Low level photo sensors mounted in the hopper
provide feedback signals to the PLC, which controls internal timers to prevent false photo switch
signaling. The PLC in turn outputs control signals in response to the following conditions:
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2-14 THS HOPPER Cont'd

a. Material below Low Level - Indicates that there is insufficient material in the
THS hopper. Under this condition the MWS screw conveyor continues to operate
but operation of the THS discharge conveyor is temporarily disabled. After a
period of time below low level, the system goes to fault.

b. Material between Low and High Level - Indicates that the hopper level is
satisfactory. The MWS conveyor and THS discharge screw conveyor will operate
normally.

c. Material above High Level - Indicates that the THS hopper is full, causing the
MWS screw conveyor to stop. If the material remains at high level for a
predetermined time, the THS MATERIAL LEVEL will go to fault. When the
material level falls below the high-level photo switch, a time delay will allow the
MWS screw conveyor to restart. This control method cycles the MWS and THS
screw conveyors so that the THS Hopper material level remains relatively
constant, during automatic operation, thereby providing a proper flow of
discharging material.

2-15 THS DISCHARGE CONVEYOR

The THS discharge screw conveyor is mounted to the bottom of the hopper and is supported by
a stand that is located outside of the unit. It is used to feed the disinfected waste into the
granulator or discharge the disinfected waste from the unit directly into a waste container, which
is positioned directly below the outlet.

A temperature sensor is located at the bottom of the THS hopper section just above the entry
area to the THS screw conveyor (THS exit temperature). This sensor monitors temperature of
the waste in the THS. The THS exit temperature sensor becomes enabled when MWGH#6 is
enabled. The temperature must be 95°C or greater. If the temperature stays below 95°C for five
minutes, the THS exit temperature will go to fault.

The bottom portion of the THS discharge conveyor is insulated to protect personnel from bums
that can occur due to the high -internal temperatures. The upper portion is not insulated to
condense any residual steam and allow the material to cool down before it exits the conveyor.
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2-16 AUXILIARY EQUIPMENT

The MDU auxiliary equipment consists of separate items that perform specific functions in
support of the waste disinfection process. The following paragraphs describe this equipment.

2-17 STEAM GENERATOR

The PLC monitors the steam generator and determines its operating status. Upon automatic
start-up, the steam generator begins to warm up. When the steam temperature reaches 150 °C
the PLC starts the system. If this temperature is not reached within several minutes, the system
will go to fault. If the steam temperature drops below 150 °C and does not recover after a period of
time, the system goes into "sleep mode". In the "sleep mode" the system is automatically
stopped to allow the steam generator time to recover (steam generator remains ON). When the
system is in sleep mode, the PLC waits for the steam temperature to reach 150 °C before
returning the system to automatic operation. This assures that the steam generator has built up
a sufficient supply of steam. If this temperature is not reached after several minutes, the system
will go to fault.

2-18 HYDRAULIC UNIT

The hydraulic unit is used for operating the charging system. The unit is completely self-
contained consisting of a pump, reservoir and solenoid valves.

2-19 WATER PUMP & WINDOW SPRAY

The water pump supplies water at low pressure to the spray nozzles located at the in-feed
hopper and over each viewing glass in both the transfer and THS hopper. At the in-feed hopper,
water is sprayed during the charge preparation sequence to quench the hopper's interior and
condense steam that was previously injected. At the transfer and THS hoppers, water spray is
used to wash away material so that the photo switches have an unrestricted path through the
viewing windows, thereby allowing proper operational control. The PLC engages the water
pump and spray valve under the following conditions:

a. When the viewing glass is blocked due to high level of material in the transfer
hopper.

b. At the transfer hopper, water is sprayed on the viewing glass every three
revolutions of the MWS screw. This ensures that the photo switches are always
reading the correct material level.

c. Whenever the SPRAY push button is pressed on the Main Control Cabinet. The
switch must be released and pressed a second time to produce another spray.
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2-20 VENTILATION SYSTEM

The MDU ventilation system is comprised of a thermostatically controlled fan with mechanical
louvers at the discharge end of the MDU, and a motor driven louver, located at the charging end
of the unit. Both sets of louvers, open and close, as the fan turns on and off, automatically
drawing air through the MDU.

Since power for the ventilation system is always on, it may not be unusual for the fan to turn on by
itself even though the system is not operating. The thermostat is located on the same wall as the
extraction filter and has been factory preset to operate at approximately 80 °F (26.6 °C).

2-21 INTERIOR LIGHTS

There are three types of fluorescent light fixtures attached to the ceiling of the unit. They consist
of a single 40-watt fixture located next to the in-feed hopper (man door Side), a double 96-watt
fixture located over the length of the MWS and a double 40-watt fixture located next to the in-
feed hopper (shredder motor side). A light switch is conveniently located at the entrance door,
inside the shelter.

2-22 DOOR OPEN OVER-RIDE SWITCH

The door open over-ride switch is a key-type switch located next to the interior light switch. The
over-ride switch allows trained personnel to operate the system, with the door open while the
MWGs are operating. The switch is used for maintenance purposes only and should not be used
during normal system operation. It is important that the switch be turned off to assure safety of
personnel.

2-23 OUTLET RECEPTACLES

The MDU is fitted with ground fault interrupt type, duplex outlet receptacles. They consist of the
following:
a. Three brown outlets, for space heaters (15 amps).

b. Two duplex outlets with ground fault protection, located inside the MDU for
general use

c. Two duplex outlets with Ground Fault Protection, located outside the MDU
for general use.
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2-24 POWER DISTRIBUTION PANEL

The distribution panel is located to the right of the Main Control Cabinet and houses
circuit breakers for all 120VAC devices. A circuit breaker panel, located above the
distribution panel, serves as a disconnect switch and protection device for the distribution

panel.
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SYSTEM PERFOMANCE 3

The SANITEC MDU has been one of the most scientifically challenged and tested technologies
available on the world market. Testing has been successfully performed for many individual states
in the US and for many countries around the world, including the UK, Japan, France, Germany and
others. The document presents a summary of information. Copies of actual test studies and reports
can be made available upon request.

3-1 MICROBIOLOIGICAL TESTING & RESULTS

The most challenging and comprehensive testing ever performed were for the New York State
Department of Health in the US. This test required the processing of microbiological samples from
all microbiological categories in order to prove successful efficacy. These particular testing
methodology ultimately become the forerunner of the first STAATT guideline published for the
evaluation of medical waste treatment technologies:

Organism ATCC Strain Colony Count Results
Bacteria

Bacillus Subtilis 6633 6.0 Log 7 No Growth
Pseudomonas Aeruginosa 27317 1.5Log 8 No Growth
Staphlococcus Aureus 25923 1.2Log 8 No Growth
Enterococcus Faecalis 19433 1.2Log 8 No Growth
Nocardia Asteroides 31531 1.0 Log 8 No Growth
Fungi

Candida Albicans 14053 1.2 Log 8 No Growth
Aspergillus Fumigatus 1022 11 Log 8 No Growth
Myco-bacteria

Mycobacterium Bovis 35737 50Log7 No Growth
Mycobacterium Fortuitum 35755 5.0 Log 7 No Growth
Protozoa

Giardia Miura Cleveland State Univ. 1.0 Log 3 No Growth
Virus

Duck Hepatitis Stanford Univ. 5.0 Log 7 Negative

Source: North American Laboratory / Stanford University
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3-1 MICROBIOLOIGICAL TESTING & RESULTS Cont'd

The SANITEC MDU has also been tested and approved for use in treating pathogical waste
and for animal carcassess. MDUs owned and operated by SANITEC in California and North
Carolina are prcessing pathological wastes. Acceptance and approval for treatment of
pathological waste with SANITEC MDUs have been in practice in other areas such as New York
State, Texas, Oklahoma, Kansas, Brazil, the Philippines and others.

Of particular note is the testing performed by the State of North Carolina Department of
Agriculture specially for the pursoes of treating avain flu contaminated carcasses:

Washington, DC—Embargoed for release, May & 2006, 8:00AM EST—Samtec Indusires, Inc.

(www sanitecindustries.com) — On a far corner of North Carolina State Unnversity’s sprawling Ammal
& Poultry Waste Management Center, federal and state emergency management officials and
mucrobiologists in protective coveralls watched and waited as equipment inside a Ferrar red tractor
trailer churned through a crucial test in what 15 expected to be an all out assault to contan an outbreak
of Avian Flu should it reach the United States.

“The test at NC State confumed for federal and state officials what
thousands of hospitals and health care facilities across the country
already know, that the Samitec system 15 an effective and
environmentally friendly solution to the problem of disposing of bio
hazardous waste,” said Russell Furestone, Execunive Vice President
of Sanitec Industries.

Designed to exceed the requirements of an H5N1 outbreak within a large scale poultry plant, the March
15th test, the results of which were released today, involved processing tissue samples infused with

Salmonella bacteria and a type of bacterial spore related to Anthrax along with over 2,000 lbs of mrkey
CArcasses.

[ mrmem e eses wsen | “In the event of a foreign animal disease (FAD) outbreak
in livestock or poultry it will be enitical to respond
quickly and m a bio-secure manner. Often ths 15
accomplished using depopulation and disposal as the
primary means of disease control and eradication,”
according to Dr. Bethany Grohs, a veterinarian with the
U8, Environmental Protection Agency’s Office of
Emergency Management. “Samtec’s self-contained,
mobile system for carcass disposal 15 an important tool to have in the emergency response tool kit
Sanitec’'s mobile system can be brought on-site, thus reducing the risk of disease spread via amimal
transport and a self-contamed system reduces the nsk of environmental contanunation,” said Dr. Grohs,
who responded to the 2001 outbreak of Foot-and-Mouth Disease (FMD) in the United Kingdom as well
as the U 5. Capitol Hill Anthrax Incident.
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3-2 ENVIRONMENTAL PERFORMANCE - Air Emissions

The SANITEC MDU processes infectious waste at temperatures hot enough to inactivate
microbiological organisms, but not to a level where harmful by-products are created. In devices
that operate at temperatures above the melting point of plastics, volatile organic compounds
(VOC) emissions are a concern. The MDU operates at tempertures far below this point and
therefore does not emit harmful air emissions. Actually, tests were performed on six different
SANITEC installations analysing air samples with a gas chromoatograph and mass
spectrometer for VOC and toxic organic compounds (TOC). Since the MDU is equipped with
ACF that could absorb organic emissions, the test was conducted without the ACF to prove that
the MDU does create emissions from processing. In each case, the MDUs performance was

outstanding with results reported below dectable limits (BDL) or far far below personal exposure
limits (PEL):

R o wgc e R A S
s E e
'Elurlmq‘.n:-n County Hospital IFK Medical Center Our Lady of Loardes
TIVIPEL Max Conc Max Cone, Max Cone, Max Core. Max Cone, Max Conc.
(EPRA) {PFM] "8 Hour" (PEM) 8 Howr* FEM) g Hoor”
1 00074 L) 4] HOL EDL BOL BDL
Carbon Tetrichiaride X 0,003 00065 HDOL B BRL BDL
Chlaraform z 0091 0157 0021 0.025 0073 0,095
Driosane: 15 0,037 0,01 HOL EDL BOL BDL
Eihvlenciming 1.5 BDL BOL BOL BONL BDL BDL
Eihylene Dikromide n ROL BOL BOL. EDL BOL BDL
Etlylens dichlonds 1 00351 0,097 BDL BDL BOL BDL
Tetmchinroe hins [l EOIL BOL BDML BEDL BOL B
Tetachkros vlen: 5 no3s 0063 nanz 2,017 BOL (=10]
Trichloroethine 330 BDL BOL [!DL; BDL BOL B,
Trichlaroethylene 5 BDIL BOL BDL BDL 033 .31
MIXTURE TLV 0218109 0.21% 0.l 0,415 1044 03
Wit Jorgey ML, Dover General M.C, Coaper Hospital*
TLV/PEL Py Conc wins Cong Max Conc Ml Cone Belax Cona, Bl Come.
Comrpound (PP (PEM) 2. Hoar™ (PP 1 "% Hour® (PP "2 Hour"

Bienzene 1 0000 .09 EDL BDL BOL BOL
Carban Teirschlanide 3 EDL BLL EDL BOL HOL BOL
Chiorofarm 2 AE 0.064 0.35 D435 0014 0.014
Dimannc 25 EOL BOL EDL BOL BOL BOL
Etlylere:inie 0.5 EDL BOL EOL BD. BOL BOL
Exrlen: Dibromide 20 BDL BOL BOL BDL BOL BD.
Etfylen: dichloride 1 B BOL BDL BDL BOL B0,
Teirach sprosllbse MA BDL BOL BDL BOL EOL BO.
Telrach loroctinkne 23 BDL EDL BDL RO BOL BOL
| Trizhlorocthane 350 BDL BDL BEOL B BDL BDL
Trizhloroetlvlens 50 BDL BLL BDL B 0.004 LR
MIXTURE TLY 1029 i iz 0.2 LB 0.007 | (T

*Length of 151 perina ol avalable: BOL - Below deiection limit; MO = PELTLY aof availshls for the cotinpaind
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3-2 ENVIRONMENTAL PERFORMANCE - Treated Solid Waste
Treated waste from SANITEC MDUs has been managed and disposed as ordinary soild waste

in every location installed in the US and around the world. Following is a representative analysis
performed on treated waste exiting a MDU:

Leachability of Metals (TCLP Test)*

Parameter USEPA Allowable Concentration Test Result
Cadmium 1.0 <0.015

Lead 5.0 0.11

Barium 100 0.99

Silver 5.0 <0.03
Chromium 5.0 <0.005
Arsenic 5.0 <0.0054
Selenium 1.0 0.034

Mercury 0.2 < 0.0002

Proximate Analysis of MDU Processed Material*

Parameter Normal Hospital Waste (%) Test Results (%)
Combustibility 25-94 88.01"
Moisture 7.7-10.0 5.04-14

Ash & Noncombustibiles  4.9-15.0 6.95@

Notes:

(1) Heat value at 8,800 BTU/Ib
(2) Does notinclude needles and sharps in the noncombustibiles

*Test performed by Technical Services, Inc., Jacksonville, FL
Reprint by permission of Cross/Tessitore & Associates, Orlando, FL

3-3 ENVIRONMENTAL PERFORMANCE - Liquid Effluent

The SANITEC MDU does not discharge any liquid waste. The MDU does not have a need for a
sewer connection.
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3 -3 ENVIRONMENTAL PERFORMANCE - Microwave Energy Emissions

The microwave generators used in the SANITEC MDU have been tested for safety and leakage,
and conform to US regulations governed by the Federal Communications Commission (FCC).

The magnatrons used in the MDU are manufacturered within strict tolerances regulated by the
FCC, and UL tested in the same manner as magnatrons used for consumer household
microwave ovens.

The OSHA permissable exposure limit is 10 mW/cm?, which is magnitudes greater than any
levels measureed in an MDU. Our leakage standard is ZERO. Our manual recommeds perodic
testing using a handheld leakage detection meter. If any leakage is detected, the user must only
tighten the flange bolts on the MWG mounting to the microwave chamber. We recommend that
this flange tightening check be performed routinely or when a leakage of = 0.4 mW/cm? is
detected. With over 15 years of operating experience, the MDU design has been proven safe.

With over 15 years of a commercial operating track record, SANITEC MDU have never
been shutdown or taken out of service for failure to meet treatment or environmental
standards and requirements. Some MDUs have been in operation for more 15 years with
the same designed and features that have been described in this document.

For any additional needs for information or any questions, please contact:

Joseph (Joe D) Delloiacovo
Vice President, Business Development & Regulatory Affairs
Office Phone: 001-973-989-2680
Fax: 001-973-989-2680
Mobile: 001-201-230-2913
Email: joed@sanitecind.com

www.sanitecind.com
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'- INTRODUCTION/SUMMARY

AL Efficaey esnng of the ABB Sanitec Microwave Disinfection System commenced July 1, 1991 and
ended August 12, 1991, All testing was performed by an independent, certified laboratory, North
American Laboratory Group, (NALG). Dr. Richard Tilton supervised the testing for NALG. NALG
conducted all aspects of the microbiological procedures with the excepdon of the Duck Hepatitis B
Virus 1est protocol which was conducted by Stanford University School of Medicine.

1. Leneth of Testing: Length of testng (July 1 to August 12, October 4) was due to several factors.
Iirst. while most of the selected organisms normally grow within 24-48 hours of inoculation,
Myeobacterial cultures required two addinonal weeks of incubation. Second, due to the high cost
of performing Duck HBV testing, we attempted to rectify all problems with the test protocol
before conducting the viral poruon. Our most difficult organisms proved to be Giardia. The first
sumple from ATCC did not grow. This delayed testing by several weeks. Further discussion with
the Centers for Disease Control on Giardia growth requirements proved sormewhat successful.
Llowever, after final results on Giardia were submitted to the New York State Depannment of
Health (DOH), the parasitology division of the DOH requested a repeat of the test utilizing Giardia
muris, These cysts were provided by Dr. Edward Jarroll, Cleveland State University, Cleveland,
Ohio. This portion of the protocol was performed on October 4th. Protocol, results, and operating
parameters are located in the "Addidonal Data"secton.

2. Protocol Test Tubes: Finding the appropniate tube to introduce the specimens into the microwave
untt took several days. Polyethylene or polypropylene consitucted tubes worked best. However,
on the first and second days of resting, although most of the samples were retrieved, 30% - 40%
lucked fluid Four types of tubes were evaluated on the third day. Each specimen number included
two tubes. Therefore, double the number of usual specimens were ron. Both, one, or none or the
(udes retained fluid. Only one tube consistently retained fluid. The rabe was vsed throughout the
rest of the protocol.

. Number of Runs:Becavse of the tube problem, a fourth run was added to increase the nomber of
wext organisms and demonsrrate reproducibility.

3

4. Trovel rime: Travel tmes (Difference between input bme and ¢jection time) vary with the averaze
being approximately 59 minutes (range 31 -~ 90 minutes). The difference in travel time can be
anributed to several factors., namely waste comnpositcon. Although we utlized actual biomedical
waste from a hospital, it was not possible 10 maintain the same wastie characteristics for daily
testing. The biomedical waste stream varied from large volumes of sharps 1o large volumes of
contaminated dressings and fluié containers. Waste composition was basically different every
dav,

3. Bacillug Testing: Each test run on July 10th, 11th, and 16th included one group of 10 Bacilhus
subtilis specimens. This was conducted for the Connecticut efficacy protocol. Results are also
included in the 1aboratory section.

6. Conclusion: The high level of disinfection/sterilization from this data clearly demonstrates the
ABB Sanitec Microwave Disinfection System js capable of meeling the parameters set for
ahernagve technologies to eat and destroy biomedical waste as established by the state of New
York.
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ABB Samitec Microwave Disinfection Svstem
Nexw York Efficacy Protocol

[. Introduction

The ABB Sanitec Mjcrowave Disinfection System is an alternative method for treatment of
piomedical waste. Biomedical waste 18 disinfected and made unrecotmzable After being exposed to
4 process vtilizing steam, shredding, and microwaves. The system incorporates computerized
control svstems to rmonttor appropriate disinfection levels and safety parameters.

The following protocol describes the materials and methods to determine the efficacy of the Sanitec
Microwave Disinfection System in accordance with guidelines provided by the New York State
Department Of Health (DOH).

I[. WMlaterials

Organisms 1o be used in this efficacy protocol are histed in Table J. Bactena, mycobactena, fungi,
and protozoa will be obtained from American Type Culture Collection!. Duck Hepatitis B Virus
(DHBV) will be provided by Stanford University Medical Center, Stanford, California. The list is
comprised of organisms from those suggested by the DOH to be vsed in studies of the efficacy of
alternative regulated waste management systems for approval by the Commissioner of Health.

Table I
A. Bacterial ATCC Stmain
1. Bacillus subtilis (spores) 6633 . <
2. Enterococcus faecalis 16433
3. Pseudormonas aeruvginosa 27317
4. Suaphylococcus aureus 25923
5. Nocardia species 31531

B. Mycobactenal species

I. Mycobacterium bovis 35737
2. Mycobacterivm fortuinum 35155

C. Fongi =
1. Candida albicans 14053

2. Aspergillus femigams 1022
D. Protozon .

1. Giardia intestinalis 50114
E. Virus

1. Duck Hepatins B Virus (DHRBRV) Provided by Stanford University



170, Mecethods
A. General:
The methodology will mnvolve:

1. Preparation of tesi samples by North American Laboratory Group, New Britain,
Connecacut.

12

. Transportation of specimens to Safe Way Disposal Systems, Middletown Connecticut
where the test samples will be introduced into a Santec Mictowave unit.

. Subsequent transportation of test samples back to North American Laboratory Group for
microbial culmning.

'

Note 1: Travel dme between facilities 1s 30-40 minutes.
1. Sample preparation

1. Test samples will be prepared as recommended by supplier? using standard
microbiological technique3. Each bacterial, mycobacteria), and fungal species will be
grown on standard culture media - e.g., 5 % sheep biood agar ( Becton Dickinson
Microbiology Systerns, Cockeysville, Md.), Middlebrook 7H10 agar and Lowenstein-
Jensen medium, Gruft modification ( Becton Dickinson ), and Sabouraud's Dexoose
Agar ( Becton Dickinson), respectively. After sufficient growth has occurred for each
test organism, the surface of the agar medivm will be washed with sterile physiological
saline and suspensions prepared equivalent by optical density 0.5 McFarlangd standard
and confirtned by plate count to approximately 1 x 106 - 1 x 108 colony forming units
per mi (cfu/ml).

Note : Formuladon for specific media found under Appendix IT.

2. One (1) ml of the test organism (1 x 106- 1 x 108 cfu/ml) will be placed into plastic
vials. Vials widl be placed in numbered orange colored cloth sacks to facilitate retrieval
after weament

Note 1:  Giardia intestinalis samples will be prepared and tested according to protocol in
Appendix L.

Note 2:  DHBV samples will be initially prepared at Stanford University School of
Medicine and delivered to North American Laboratory Group to complete sample
preparation. (See Appendix I for specific DHBV testing protocol.)

3. Eighteen samples will be prepared for each test organism.

a. Fifreen (15) test samples
b. Three (3) positive conwol

4. Test samples wil} be divided into Jots of three, i.e., five (5) test samples angd one (1)
posidve conaol/lot. Each lot will be tested on different days.

o



C. Sample Transportation

1. Samples prepared for testing will be immediately put on ice (4°C) and transported to the
test site (Safe Way Disposal Systems, 90 Indusmal Park Road, Middletown,
Connecncut).

P. Sample Treatment

I. Test samples will be processed in the Sanitec unit currently in operating at Safe Way
Disposal Systems. Samples will be processed along with biomedical waste generated
by hospitals during normal operatng hours and condinons.

2. Operating parameters
a. Capacity:
250 kg/hr  ( (550 1bs./hr)
b. Temperamre and Time:
The average temperature of the infeed waste should be not less than 0°C (32°F).
The inpur steam temperature should not be less than 150°C (300°F).

The Microwave Section (MWS) 1inlet temperatore should be not less than 95°C
(203°F).

The Temperature Holding section (THS) exit temperature should.be not less than
950C (203°F). = :

To ensure proper condirions for disinfection, the unit control system is designed to
monitor and conwol exit termperature by means of a speed control on the conveyor to
allow adequate residence time (30 minutes) for the waste to reach the desired
temperature. The unit is equipped with a strip chart recorder such that proper
monitonng of operanng condinons and records are maintained by recording the MWS
inlet ternperature and speed (rpr) of the MWS conveyor.

3. Samples will be allowed to come to room ternperature before processing.

4. Each organism to be tested will be run in lots as indicated under "Sample preffamtion".
Six (6) consecuave samples will be introduced into the unit. There will be a lag ime of
thirty (30) seconds between introduction of each sample. Data to be collected is
descrnibed below,

‘A

. Test arganisms will be inserted through a sample port located below the shredder knives
of the Santtec unit, and allowed to traverse the full cycle of the microwave disinfection
process. The test sarnples will be allowed 1o drop freely from the Sanitec unit discharge
conzcyor‘ into 2 dumpster along with treated biomedical waste routinely processed at
the hospital.

6. Positve congol samples will be handled in the same manner as the test samples with the
excepnon of not being inroduced into the Sanitec vnit. Positive controts will be placed
on ice when the last rest sample for the appropriate organism js remieved.



7. During the processing of the test samples in the Sanitec unit the following data will be
recorded:

a. Sample insertion ume

b. Microwave treamment section inlet temperature
¢. Microwave reatiment section outlet temperature
d. Discharge secuon ovtlet temperature

e. Sample remieval ome

8. Test samples will be retrieved, placed on ice (4°C), and immediately transported back to
North American Laboratory Group for microbial testing.

(2. Saple Testing

1. Upon receipt of the meated test samples by North American Laboratory Group, vials will
be allowed 1o reach room temperature, aseptically opened and 0.1 ml of fluid inoculated
directy onto appropriate growth media and incubated. The remainder of the contents
(0.9 ml) will be wansferred into a tube of growth media and also incubated. Growth
media and incubauon conditions to be used for each of the test organism are listed in

Table 2.
Table 2
Test Organisms Growth Media incubabon
Temp. Tine
Racterial BAP* 356C 7 days
(For Nocardia, see funzal media) BHI* broth '
Nycobacterial species MB* 7TH1] 350C-370C  4-6weeks
MB* 7HS broth
(7H12 medium)
Fungi Sab* Dextrose agar 300C 7 days
Sab* Dextrose broth
Prolozoa See Appendix I for protocol
Virus o See Appendix II for protocol =

* RBAP - Blood Agar Plate
B! - Brain Heart Infusion
M1 - Middlebrook
Sab - Sabourand




3. Any posidve growth will be subculiured to appropriate media (based on type of test
sample) to determine contarnination (false posidve) or true posidve.

4. At the end of the incubaion period, each tube will be subcultured to the requisite growth
media and incubated for:

72 hours - (bactenial and fungal species)
2-4 weeks - (mycobacterial)

1V. Data Evaluation
A. Resulss
1. The Sanitec Microwave process is described as “disinfection.” Therefore, acceptable

resules for bacterial, mycobacterial, and fungal organisms would be to achieve a
reduction in the original concentration of organisms by a factor of 1 x 10° - 10¢ cfu/ml.

o

Acceptable results for parasires would be a reduction in the number of cysts /ml by a
facior of 1 x 102 cysts/ml.

Acceptable results for DHBV would be negadve resules in all test sample procedpres.
See Appendix II for specific test results.

W

B. Reports

1. Upon completion of efficacy testing , all data recorded during the test sample
preparation, testing, and culturing will be analyzed. Final analysis zmd all data will be
submitzed 1o the New York Staee DOH for efficacy evalvaton.

V. Sufely

A. Trained persomnmel will be monitoring the Sanitec unit during efficacy operations. All
personnel will be instructed in appropriate safety guidelines to include but not be limiced to
universal precantions, electrical safety, and microwave safety.

R. Microwave leakage will be checked on a daily basis to ensvre the rate remains below OSHA
PEL (10 mW/cm?2). Leakage rates should normally be zero. On occasion, from ABB's
experience, levels have measured 1.0 mW/cm?. The magnetrons used in the ABB Sanitec
systems have power output of 1.2 kw at 2,450 Hz which is the equivalent of two Eonsumer
household microwave ovens. Therefore the ABB Sanitec systems should not be considered
as an enormous or usually high user of microwave energy.



Appendix 1

Protozoa Testing Protocol
Giardia intestinalis

[. Matenal

1.

Giardia intestinalis, supplied by ATCC, strain 50114

Note: See Appendix 1T for specific growth media recommended by ATCC

. Meihods

I.

12

(U8

Samples will be prepared by North American Laboratory Group. Vials will contzin one
(1) ml of a concentradon equivalent to 1 x 104-106 cysts/m). Cysts will be counted on a
hemacytometer to verify concentration.

. Twelve samples will be prepared:

a. Nine (9) test samples
b. Three (3) positive controls

. Test samples will be divided into lots of three, i.e., three (3) test samples and one (1)

posiave conmol/lot. Each lot will be tested on different days.

. Samples will be processed as indicated in Part III, Methods, Section b, Sample

Preparauon, subpart 4.

. Upon receipt of Giardia samples at North American Laboratory Group, a direct

microscopic examination and cell count, using hemacytometer, will be performed on
the specimens.

. 0.5 mi! of specimen will be added to growth media and incubated at 35°C for 5 days to

allow for cyst maturanon.

. Cyvsts will then be resuspended in 0.5 ml of fresh growth medium, and depression slides

filled with the suspension. The slides will be coverslipped, sealed with Vaseline-paraffin
and incubated for 1 hour ac 37°C. After incubadon, the number of cysts will be counted
and tested for viability by eosin exclusion. Survival fraction of each sample will be
computed relaive to viability in conwols arbitrarily designated (o be 100%.

o
=



Appendix IX

Hepadnavirus Test Protocol
Duck Hepanns B Virus

1. Material

1. Duck Hepatins B Virus - DHBV4
Provided by Pamicia L. Marion, Ph.D.
Sr. Research Scientist
Stanford University School of Medicine
Department of Medicine
Division of Infectoous Disease
Stanford, California

it. Mcibods

i S samples will be prepared for the efficacy protocol by Stanford University. Vials will

~ contain 1 mi each of a standard inoculum with a dter of 1 x 106 infectious doses per ml. (2
vials - positive conmols, 3 vials - test samples). Two lots, one containing one (1) positive
conwrol and one (1) test sample, the second cotaianing one (1) positive control and two (2)
rest samples will be run on different days.

2. Specimens will be frozen at Stanford Umversity , packed in dry ice, and transported via
Federal Express to North American Laboratory Grouvp, New Brirain, Connecticut

P2,

Specimens will be kept frozen upon arrival to North American Laboratory Group.
Specimens will be brought 10 room temperature poor to placing them into orange colored
cloth sacks. Specimens will then be processed as indicated Parg 111, Methods, section B,
Sample preparaton, subpart 4.

4. Upon receipt DHBV samples at North American Laboratory Group after meatment, test
vials will be frozen, packed in dry ice, and returned to Stanford University School of
Medicine via Federal Express for further evaluation.

3. A Sanford, specimens will be allowed to thaw and reach room temperature. At such time,
samples will be diluted in stenle phosphate-buffered saline supplemented with 1% bovine
serurn albumin by 10 fold increments 1o a final dilution of 1010, One tenth (1) ml of each
dilution will be injected intramuscularly into three (3) newly hatched ducklings, whose
blood will be drawn prior to injection. Blood samples will be taken from the ducklings at
1,2, and 3 weeks after injection. The animals will be sacrificed at 3 weeks angd the livers
Irozen. Sera will be tested for evidence of viremia using slot blots, as described in Cheung
et al (1989)3:6. If ali sera from an injected anitnal are negative for viremia, DNA will be
extracted from the hiver and tested for the presence of viral sequences by blot hybridization
ard confimmed by Southern hydridization (Marion et al, 1984 and 1987)7:8.

1. Results
. Acceptable resules for DHBV will be
A. No evidence of viremia using slot blots

b. No DNA viral sequences in liver exmractions by blot hybridization or Southern
hybridization



Appendix IOI

Media
(As recommended by ATCC? for inidal isolation of their products)
Table I

A. Bactenal ATCC Stain Media (Agar)
1. Bacillus subtilis (spores) 6633 Nutrient
2. Enterococcus faccalis 19433 Brmin Heart Infusion
3. Pseudomonas aenuginosa 27317 Trypticase Soy
4. Staphylococcus anrens 25923 Blood
5. Nocardia species 31531 Yeast Malc Extract

B. Mycobacterial species

1. Mycobacterivm bovis 35737 . Middlebrook or

2. Mycobacterium fortuitvm 35755 Lowenstein-Jensen
C. Fungi

1. Candida albicans 14083 ™M

2. Aspergillus fumgatus 1022 Malt Extract Agar
D. Protozoa

1. Giardia intestinalis 50114 ‘Reister's Modified

TYT-S-33 Medium

i
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Initilal Processing

A. The following isolates were processed from the ATCC

Bacillus subtilis ATCC 6633

Ps. aeruginosa ATCC 27317
Staph. aureus ATCC 25923
Aspergillus ATCC 1022

Candida albicans ATCC 14053
Nocardia asteroijides ATCC 31531
Enterococcus faecalis ATCC 19433
Giardia lamblia ATCC 50114
Mycobacterium bovis ATCC 35737
M. fortuitum ATCC 35755

B. All isolates were transferred 2x and a suspension made in the
appropgiate liquid medium. The suspension was adjusted to. .
1 x 10° cfu/ml. all brotg cultures were giluted (serial 10
fold dilutions) to 1 x 10° cfu per ml and plgted in order to

calibrate the initial colony count at 1 x 10 -10% cfu per ml.

Isolate Actual Control Inoculum

B. subtilis 6.0 x 10’

P. aeruginosa . 1.50 x 108

St. aureus 1.20 x 108

Aspergillus 1.10 x 108

C. albicans 1.20 x 108

Nocardia 1.00 x 108

Enterococcus 1.20 x 108

M. bovis 5.0 + x 10/

¥. fortuitum 5.0 + x 107 -

C. All lnocula were fr%shly prepared and diluted to an approximate
concentration of 10~ cfu/ml. This was usually accomplished
by a 1:100 dilution of a McFarland 0.5 standardized inoculum. The
McTarland standard was calibrated by nephelometry.

D. Inocula was prepared in sterile screw capped-tubes on the day of
the experiment and transported on ice to the facility. 2ll tubes
including controls were returned to the lab for subculture by 4 p.m.



E. All processed tubes were subcultured to solid media and BHI
broth and incubated as follows before being designated as

¥No Growth™. -
Agar Broth
B. subtilis - 7 days 72 hours
Ps. aeruginosa - 7 days 72 hours
Staph. aureus - 7 days 72 hours
Enterococcus - 7 Qdays 72 hours
Nocardia - 7 days 72 hours
Aspergilllus - 7 days 72 hours
¥yco. bovis - 4 weeks 2 weekXs
Myco. fortuitum - 4 weeks 2 weeks
candida - 7 days 2 weeks
F. Empty = Contents of vial lost in unit
Missing = Vial not recovered from unit
Crushed = Vial crushed and contents unusable

G. All subcultures are "final".

H. The Glardia results are included at the end of the results
on bacteria, fungi, and Mycobacterium.



Date of Run: 7-1-91

Isolate

B. subtilis

Ps. aeruginosa

Staph. aureus

Aspergillus

Candida

Nocardia

Qumabs Wi

Ok WwnH

Result

1.75 x 102 - g + rods
1.50 x 10¢ = g + rods
empty

NG

empty

3 x 10° (inoc. too high}

NG
empty
NG
empty
NG

> x 10°

NG
NG
missing *
NG

empty 6
2 x 10

enpty

NG

NG (2 wks)

NG (2 wks)
empty

Growth — 1 wk_

empty

NG

empty

NG (72 hrs)
empty

2 x 10° (48 hrs)

NG
empty

NG

empty

missing

1.2 % 10% (48 hrs)



Enterococcus

Mycobacterium bovis

* processed 7/10/91

M.
*

fortuitum
processed 7/10/591

QNS WN

ontrol

ontrol

empty

NG

NG
missing
NG .
2.0 x 10°

NG

NG

NG

NG

NG

>50 colonies/0.1 ml
AFB smear — Pos

NG

NG

NG g

NG

NG .

>50 colonies/0.1 ml
‘AFB Smear — Pos



Date of Run: 7-2-91

B. subtilis

Ps. aeruginosa

Staph. aureus

Aspergillus

Candida

Nocardia

NG

empty
crushed
crushed
empty

8.5 x 10°

empty
NG
empty
empty
NG

1.10 x 106

NG

NG
missing
NG _
NG =
1.0 x 106

NG
empty
ernpty
empty
empty

Growth (1 wk)

NG

NG

NG

NG

empty

9.5 x 10°

NG

NG

missing

NG

missing

9.0 x 10° (48 hrs)



Enterococcus

Mycobacterium bovis

* processed 7/11/91

M.
*

fortuitum
processed 7/11/91

ontrol

ontrol

empty
empty
empty

. NG

emnpty e
1.10 x 10

NG

NG

NG

NG

NG

>50 colonies/0.1 ml
AFR smear — Pos

NG

NG

NG

NG

NG

>50 colonies/0.1 ml
‘AFTB smear - Pos

(]



Date of Run: 7=3=91
Isolate Tube #
B. subtilis 1l NG € NG
2 empty 7 emgty
3 NG 8 NG
4 empty 3 NG
5 NG 10 NG
Control 1 x 108
Ps. aeruginosa 1 NG 6 empty
2 NG 7 empty
3 NG 8 empty
4 NG 9 empty
5 empty 10 NG
Control  1.15 x 10°
Staph. aureus 1 NG 6 NG
: 2 NG 7 NG
3 NG 8 NG L
4 NG S empty . "
5 NG 10 empty
Control  1.10 x 10%
Aspergillus 1 empty 6 NG
2 NG 7 NG
3 NG 8 NG
4 NG 8 empty
5 empty 10 NG
' Control Growth - 1 wk
candida 1  empty 6 NG*
2 empty 7 NG
3 NG 8 NG
4 NG 9 enpty
5 empty 10 NG
Control 9 x 10°
Nocardia 1 empty 6 NG
2 NG 7 NG
3 NG 8 NG
4 NG 9 empty
S empty 10 NG
Control 9.5 x 10°

¥ small amount left



NG
empty

NG
NG
NG NG
NG NG
NG -10 NG

Control 1l x 106

Enterococcus

[SA 0" VS IV T
W oodom

NG
NG
NG

Mycobacterium bovis 1

2

3

4 - NG
5

C

* processed 7/16/91

NG
ontrol >50 co0l/0.1 ml
A¥B smear — Pos

NG
NG
NG

M. fortuitum 1
* 2

3

4 NG
5

C

processed 7/16/91

NG o
ontrol >50 ¢col/0.1 ml
A¥R smear -~ Pos

The 7-3-91 run was a double run using 2 types of tubes, that is
10 tubes/isclate. In some cases such as Candida, Staph., and
Pseudomonas, both large and small tubes of a replicate set were

empty.

=
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Date of Run: 7-16-81 Repeat Cultures

Isoclate Tube # Result
B. subtilis 1

2 All tubes (1-5)

3 No growth .

3 :

) Contrel - 1 x 1.06
Ps. aeruginosa 1

2 A1l tubes (21-5)

3 No growth

4 s

5 Control - 1 x 10
Staph. aureus 1

2 All tubes (1-5)

3 No growtha

4 "

5 Control - 1.0 x 106
Asperglllus 1

2 All tubes (1-5)

3 No growth

4

s Control = Growth
candida 3 &

2 All tubes (1-5)

3 No growth

4

-S Control - 9 x 10°
Nocardia 1

2 A1l tubes (1-5)

3 No growth

4

5 Control - § x 10>



Enterococcus 1 NG
2 NG
3 empty
4 NG
5 NG

Control ~ 9.5 % 105

* 211 Gram stains of controls were positive for control organism

®



1. A culture of Giardia lamblia ATCC 50124 was received and
re—cultured in Keister's media. Cultures were incubated at 37 ¢ and
checked daily for motile organisms. Approximately 20-25 motile trophs
of Giardia per 1pf were seen on Day 3.

2. Giardia were tested on 3 occasions at Safeway 8/8, 8/9, 8/12. Data
is as follows:

Date - 8/8

Control - motile organisms seen upon return from Safeway (10 1 pf)*

tubes 1-5 - no motile organisms observed after processing.

Date - 8/9

Control - motile organisms seen upon return from Safeway (10 1 pf)
Tubes 1-5 - no motile organisms observed after processing.
Tube #4 was empty on return from Safeway and tubes 1 and 2 only

had a few drops in them.

Date ~ 8/12

Control - motile organisms seen upon return from Safeway (210 1 pf)
Tubes 1-10 — no motile organisms observed after processing.

"All tubes were subcultured to fresh broth and both original
tubes and subculture were incubated at 37 C for 7 days.

No motile organisms were observed in any original or subcultured
tube.

Control tubes after 7 days incubation were exmined. Giardia
trophs were observed but motility was very sluggish.

* Fewer organisms were ooserved in the "processed" control as viable
organisms were observed stuck to the sides of the plastic tube.
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Contras/Initial Processing

A.

The following isolate was processed from the ATCC

Bacillus subtilis ATCC 6533

All isolates were transferred 2x and a suspension made in the
appropgiate liquid medium. The suspension was adjusted to
1 x 10° cfu/ml. All bro cultures were diluted (serial 10
fold dilutions) to 1 x 107 cfu per ml and plgted in order to
calibrate the initial colony count at 1 x 10 -10% cfu per ml.

ITsolate Actual Control Incculum

B. subtilis 6.0 x 107

All inocula were fr%shly prepared and diluted to:an dpproximate
concentration of 10° cfu/ml. This was usuvually accomplished

by a 1:100 dilution of a McFarland 0.S standardized inoculum. The
McFarland standard was calibrated by nephelometry.

Inocula was prepared in sterile screw capped tubes on the day of
the experiment and transported on ice to the facility. All tubes
including controls were returned to the lad for subculture by 4 p.n.

All processed tubes were subcultured to solid media and BEI broth
and incubated as follows before being designated as "No Growth".

B. subtilis - initial subculture (agar) - 7 days
broth subculture - 72 bhrs.
Empty . = Contents of vial lost in unit
Missing = Vial not recovered from unit

Crushed = Vial crushed and contents urnusable



Date of Processing: B. subtilis

Tube_3# Results (7 days agar)
72 hr - broth)

No growth
No growth
No growth
No growth
No growth
No growth
No growth'
No growth
No growth
10 No growtg
Control 8.5 x 10° cfu/ml

7=10-=91

WO W

7-11-91 No growth
No growth
No growth -~
No growth
Yo growth
No growth
No growth
No growth
No growth
No gro
Control 1L x 10° cfu/ml

FWLWBRBdoOWnd W
o

7=16~91 No growth
No growth
No growth
No growth
No growth
No growth
No growth
No growth
No growth
0 No gro
Control l x¥x 20~ cfu/ml

HWLWodaOd WP

All agar plates were incubated for
7 days and broth for 72 hrs.



DIVISION OF INFECTIOUS DISEASES

STANFORD UNIVERSITY SCHOOL OF MEDICINE
STANFORD, CALIFORNIA  94305-5107

Patricia L. Moaorion, Ph.JL
Senior Research  Sciennst Tele. No. 415725-3939

Infeerious  Diseases, S-156 Far No. 415-723-2395
November 22, 1991

Edward Krisiunas, MT(ASCP), CIC
Infection Control/Safety Coordinator
Safe Way Disposal Systems, inc.

90 Industrial Park Road
Middletown, CT 06457

Dear Mr. Krisiunas,

Enclosed is a copy of the final results of the study of decontamination of
duck hepatitis B virus by your medical waste disposal system. [ am pleased
that everyone was satisfied with our efforts and the results. F would like to add
that both Irina Cross and Zili Li helped with this project. Zili not only did half
the duck work, he also did all the molecular analysis.

We would enjoy having you visit if you are in the area.
Sincerely yours,

Lo i

Patricia L. Marion, Ph.D.



SAFE WAY DISPOSAL PROJECTY

PATRICIA L. MARION, PH.D.

Date of Inocufation: 7-23-91 Sarnple: Control, Oay One
Dilution of Duck Slo! Blog of Sera Slot Blor of
DHBV Inoculum Nymber Week 0 1 2 3 Liver DNA
10-1 AY223 & R . - NA
AY219 4t . - NA
10-2 AY248 S R S NA
AY254 - . n -t
10-3 AY282§ " 5 NA
AY278% -+ % i NA
10-4 AY201 § - - - NA
AY250 Fik et +—te NA
1075 AY238 . a ’ s
AY229 - - - - . o
10-6 AY230 . # NA
AY213 - - + + NA
107 AY216 + - NA
AY270 5 B} y }
16-8 AY208 _ _ i _
AY263 . - . . _
]

"OHBV positive whien hatched {before inoculation of DHBV).
§ Ducl was raised in same cage with congenitally OHBV-positive duck (*).

NA:  Not assayed.

+ DHBV DNA <t ag/mi.
i OHBV DNA 1-10 ngfenl.
+++:  DHBV ONA  10-100 ng/mi.
++a+ DHBV DNA 3100 ng/ml.



SAFE WAY DISPOSAL PROJECT PATRICIA L. MARION, PH.D.

Daie of Inoculation: 7-30-91 -Samp!e: Test One, Day One

Dilution of Duck Slot Blot of Sera Slot Rlot of
DHBV lnoculum Number Week O 1 2 3 Liver DNA
10°! 8vy201$ ; . ) B} =
Bv238§ - . . . -
1072 8Y250" P & 2 T = o T NA
BY267° +4++ A+t b NA
103 BY281 ; . . ] )
8Y228 . - - - R
104 BY213 - - - - NA
8Y22! S ) . T
10-3 Bv282S - . * T - .NA
BY278" R ++ 4 NA
106 8v223§ 2 ; . ) NA
8Y2545 x : " . NA
10-7 BY248 : : : . NA
8Y262 . s - - NA
10-8 BY259 . ; . ] NA
BY216 - - - i NA
L=

“ORBV posilive when hatched (belore inoculation ol DHBV),

§0uck was raised in same cage with congenitally DHBV-positive duck (*).
NA: Not assayed.

+: OHBV DNA <1 ng/ml.

- DHBV DNA - 1-10 ng/ml.

#++:  DHBV DNA 10-100 ng/ml.

++++: DHBV DNA >100 ng/nl.

(%3



SAFE WAY DISPOSAL PROJECT PATRICIA L. MARION, PH.D.

Date of Inoculation: 8-06-91 Sample: Test Two, Day One
Dilution of Duck Siot Blot of Sera Slot Blot of
OHBV Inocufum Number Week 0 1 2 3 Liver DNA
1071 CY259 . - - - -
CY267 . - . . :
1072 CY254 . - . ; -
CY278 ’ - . . -
10-3 CY223 . - . - NA
Cy221 - - - & NA
1074 CY270 - - . - NA
CY236 . . . - NA
105 CY250 - - - - L NA
CY224 - - - - < NA
106 cy211 - - - . NA
cr218 - - - z NA
10 CY181 ) ) . ) NA
CY262 , = - . . NA
10-8 CY229 - . . . NA
CY216 - - - . NA

"DHBV positive when hatched (before inoculation of DHBV).

§ Duck was raised in same cage with congenitally DHBV-positive duck (*).
NA: Not assayed. '

+: OHQOV DNA <1 ng/ml.

+4: OHQV DNA 1.10 ng/mi.

+++.  DHBV DNA 10100 ng/mi.

++++: OHBV DNA >100 ng/ml.



SAFE WAY DISPOSAL PROJECT PATRICIA L. MARION, PH.D.

Date of Inoculation: 8-14-91 Sample: Control, Day Two
Dilution of Duck Slot Blot of Sera Slot Blot of
DHBV Inoculum Number Week 0 ) 2 3 Liver DNA
10° OY282 - ++ 3 + . NA
DY263 - ++ + + NA
10-2 DY281 . + ] . NA
#
10-3 DY224 + - NA
DY20t . + + NA
10-4 DY250 = - + - NA
DY267 - - - - NA
10'5 OY254 - & +4 + .NA
DY229 - - + = g TNA
1076 - DY268 . . . ) _ o
DY278 . ; ) . P
107 0vY219 - . - . -
0Y262 - + - . .
10-8 DY248 « C = . . NA
OY259 - - v s - NA
L

*DHBV positive when hatched (before inoculation of DHBV).

§ Duck was raised in same cage with congenitally DHBV-positive duck (*).
NA: Not assayed.

#Duck died during first week.

+: DHBV DNA <} ng/mi.

++ OHBYV DNA 1-10 ng/mi,

+++  DHBV DNA 10-100 ng/mi,

++++: OHBV DNA >100 ng/mi.



SAFE WAY DISPOSAL PROJECT

PATRICIA L. MARION, PH.D.

Date of tnoculation: 8-27-91 Sample: Test One, Day Two
Dilution of Duck Slor Blot of Sera Slot Blot of
DHBV Inoculum Number Week 0 1 2 3 Liver DNA
107! P161 A , ; -
P130 - . " .
10-2 P11 - . - =
P142 -
P1G6 - - - 2 -
10-3 P1265 - - . NA
P149$ . - - NA
P1375 - - - : DA
rg-s P143§ . . . ) NA -
pP174* bt A+ ++ 5 NA
P146S . - NA
1072 Pr41s - - . - NA
P147§ - . . NA
P134S . - - - NA
10-6 P1708. - - - : NA
P165* S & X ++h+ At NA
P15 + - F+++ - NA
107 P163 - NA
P140 - - = NA &
P1S6 - - - = : NA
10-8 P173 - . : NA
P154 . s - = NA
PIh4 - NA

"OHBV positive when hatched (before inoculation of DHBV).
§Duck was raised in same cage with congenitally DRBV-positive duck (%).

NA: Not assayed.

+ DHBV DNA <1 ng/mi.
4 OHBV DNA 1-10 hg/m'
+++.  DHBV DNA 10-100 ng/mi.
++++. DHCV DNA >100 ng/iml.
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Operating Parameters

A. Operating parameters are documented for each day of testing on speciﬁc log sheets.

.l

There are two (2) wypes of log sheets. The first log contains the following
Informauon: A

1. Unit name

2. Unit Number

Unit Jocation

. Test date

. Test start/complete ime

6. Test manager/unit operator

7. Microwave Section (MWS) Screw Speed

8. Temperature Holding Section (THS) Screw Spccd
. Steam consumpuon

10. Shredder hour start/end time

11. Specimen

/2. Input time

13. Ejection ome

14. Travel dme (minuvtes)

15. Test organism

16. Test resvlts (refer to laboratory report for results)

17. Remarks( lost vials, vials not remieved, vials crushed, small volume). .

N G

\’.'>

‘he second log sheet concains the following information:

1. Time

2. Steam Temperature (Centigrade)

3. MWS Inlet Temperawre (Centigrade)
4, MWS Exit Temperawre (Cenugrade)

5. THS OQutlet Temperature (Centigrade)

Log sheets are in chronological order. =



ANR SARITEC INC,

EANITEC MICROWAVE DISINFECTION UMIT NG-A-250-8 - MICROMOLOGICAL TEST PAGE | OF 3
Vermee: 1o 2e3 TECTETARR 1250 BN IS SCREW SPEED: 73 A
Gl ek s e TEST MANADER.  KIRK MARLAN DL EOR NS ST
URITOPERATOR:  BILL MOORES SUREDDER HOVILS - Gy, 87,0

T'sruﬁglllﬁmmmzl IFPUT TIME EIECTION [IME TRAVEL TIMEMIM_ [ TEST ORGANISM | STREILELMI | REMARE

| 12:50 1:43 153 Mocardin

2 12:51 145 154 -

3 12:52 |40 A8 ol

4 12:53 |40 47 - X

5 12:54 - : - XX

6 12:55 1:46 51 B._subtilig

7 12:55 1:46 )

q 12:55 1:58 1:03 X

g 1255 1:56 LOL

10 12:55 1:57 1102 %

1 1:00 1:51 37 _Aspergillug X

12 1:00 1:38 58 =i

13 1:00 1:59 1

14 1:00 1.57 1517

5 1:00 1:58 ‘S8 _ X

16 1.05 2:01 36 C. albicans X

17 1:05 2:01 36

18 1:G5 2:02 =57 X

19 1:05 2:03 38 L _a

20 1:05 2:02 Y X

21 1:10 2.03 233 | Enferococcus | X

22 1:10 2:09 399

21 i:10 2:04 a4 . |

14 1:10 = : XX
| b 1:10 2:05 :55 |

W AaMES X = Vil DY X VAL NIT RETDAFRED & __=




SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-5 -

ABB SANITEC INC.

SPECIMEN # INPUE TIME

MICROBIOLOGICAL TEST

PAGE 2 OF 3

EJECTION TIME

TRAVEL TIME(MIN,)

TEST QRGANISM

26.

1:15

2:06

_STERILE(Y /N)

REMARK

51

Staph. aureus

21

15

2:.06

51

28

1:15

29

1:15

XX

2:06

51

30

1:15

2:17

1:02

X

3]

1:20

2:10

50

Ps. aeruginosa

32

[:20

2:12

52

X

3

1:20

2212

52

34

Reraa)

2:10

250

X

35

1:20

2:10

:50

36

37

38

39

40

41

472

43

44

45

46

47

48

49

50

RENGARKS: X = VIAL EMITY

(¢
XX = VIALNOT RECOVERED




ABB SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT 1G-A-250-S - MICROBIOLOGICAL TEST PAGE 3 OV 3
UNITNAME:  HG-A-250-S TEST DATE: JULY 3, 1991
UNITNUMBER: 2702701 TEST START: 1:35 P.M.
UNIT LOCATION: SAFE WAY DISPOSAL. MIDDLETOWR, CT TEST COMPLETE: 3:00 PM.
T =0 =135 P.M.
T IMAMING | STEAM TEMP_(C)_|__MWs INLET TEMP_(CY_| _MWS EXIT TEMP, (C)_|__THS QUTCET TEMP. {C) NOTES
0 162 97 97 100
_ 5 16 97 97 99
10 159 94 96 07
15 162 94 95 08 |
20 16 96 95 06
25 159 97 95 96
30 160 98 94 * 95 system, fail - *
35 162 97 04 99 system, fail - *
40 156 97 96 96 ‘
45 160 98 04 95 syster, fail - *
50 162 98 97 99
55 160 98 96 97
60 162 97 96 96
65 161 58 97 98
70 160 97 96 99 auto-stop T = 1.07
75 162 91 97 97 MWG-1-Out
80 160 96 96 97 MWG-1-2-3-4-ou1
85 160 95 94 - 96 MWG 5-6 oul
90 162 95 94 * 95 system_fail - *
95
100 &
105 : :
110 | :
115
120
M- AV AKKS: Seafens Blure - o3 Temgperotirg paramelere nol mel




ABDB SANITEC INC.
SANITEC MICROWAVE DISINFECTION UNIT 11G-A-250-S - MICROBIOLOGICAL TEST

PAGE 1 OF 2
UNITNOMIER, 21997 01 TESTStaRT 1250 Dia IS SCREW STEED: 10 ke
URIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, CT TESTCOMPLETE:  2:28 P.M. STEAM CONSUM TGN, 0.8 Gt

TESTMANAGER:  WALTER DILLMAN SHREDDER HOURS STARY: 11240

T 0= (270 AL UNIT OPERATOR:  BILL. MOQRES SHREODER HOURS - END:  113.40
_SPECIMEN O INPUT TIME EICCTION TIME TRAVEL TIMEMINY | TEST ORGANISM STERILE(Y/N] REMARK

| 12:30 1:24 54 B. subtilhs*

2 12:30:30 1:24 :54:30)

3 12314 1:26 57

4 12:31:30 1:26 '57:30

S 12:32 1:27 95

6 12:33 1627 54

7 12:33:30 1225 :55:30

8 12:34 1:29 55

0 1Z-34:40 1:28 SA30

10 1'2:3% 1:28 53

11 258540 1+31 5530 Myco. bovis

12 12:36 1436 1:Q0

1% 12:36:30 1:31 :54:30

14 12:37 1:32 55

15 12:37:30 1:30 :52:30

16 12:38 1:34 56 Myco, fortuitnm

17 12538530 1:29 :50:30

18 12:39 1:29 50

19 12:39:30 1:30 ~:50:30

20 12:40 1:30 250

21 53

22

23 .

_ 2:; 1
L 2

Bl S  Conen i Jittin e Lotz anis_




AN SANITEC INC.

SANLTEC MICROWAVE DISINFECTION UNIT JIG-A-250-S - MICROBIOLOGICAL TEST PAGE 2 OF 2
UNIT NAME: 11G-A-250-S TEST DATE: JULY 10,1991
UNUE NUMBER:  27927-01 TEST START; 12:30 P M.
UNIT LOCATION; SAFEWAY DISPOSAL, MIDDLETOWN, CT - ) TEST COMPLETE: 2:28 P.M.
1= 0= 12:30 0L
TIME(MIN,) STEAM TCMP, (O [ MWS INLET TEMP, (C) | MWS EXIT TEMP, (C) THS OUTLET TEMP, (C) NQTES

0 160 98 97 100

S 159 98 98 100

10 162 ' 98 97 100

15 162 98 97 100

20 169 98 97 100

25 162 98 97 100

30 162 98 97 100

35 160 98 97 100

40 161 98 07 100

45 159 98 97 100

30 160 98 97 100

35 159 _97 97 100

60 161 98 3] ' 100

635 162 98 97 100

70 161 97 97 100

75

80

8S

90

95

100

105
_ 110

1135
HES R

RLALMK RS



AN SANITEC INC.

SANITEC AICROWAVE DISINFECTION UNIT HG-A-250.8 . MICRORIOLOGICAL TEST PAGE | OF 2
DT NAME.  HOAGS TESTOTART i e e atwarh, 1t
UNII LOCATION; SA L1 WAY DISTOSAL MIBOLETOWN, CT %WE Eergnum mmm Hmmm“ﬂﬂ;
UHIT OPERATOR:  NLL MOOAES SHREOODER MDURS - ENE: 11534
Taluw 15 PM
S TMEN THPUT _TIME EIECTION TIME | TRAVEL TIMEDAIND " [ TEST ORGANISM | _STERNECYE) | REMANK |
S e 2:26 L1l B. subtifis®
) L1530 Eﬁ :ll%i_ﬁ_ L
I 1116 2: : =
i 1. 16:30 2:26 | 1.09:30
5 117 2:28 1L iE>
1T 2:30 L12.30 |
? " L8 e 2:27 1.09 i
i 1:18:30_ | 2:27 1:08:30
o 119 2:21 1:02
10 1:19:30 2:27 1:07:30
1 120 2:34 1:14 My vi
|2 bt . 2:34 1:13
13 1:22 2:20 1:07 Ll
14 123 _2:30 107
s 1:2330 2:30 1:06:30
16 Js7s 2:29 1:04 Myeg, fortuitum
17 ;2530 | 229 1.03:50 |
1R 1:26 2:29 1:03
—19 1:26:30 230 Lo =
20 1:27 2:30 1:03
31 1:21;3_9_ " 2,23 1:@:3{} ]Eg;k H_E"J' .
22 128 . 228 1:00
23 N
23 —
15 —




AN SANITEC TNC.

SANITEC MICROWAVE DISINFECTION UNIT NG-A-250-§ - MICROBIOLOGICAL TEST PAGE 1 OF 2

URTT HAME: O AZ30-5 “”3,”’-}7. s?u 1. 1991
ﬁﬁfﬁw %Eﬂﬁrme T %ggﬁgm, ;,H ;ﬂ
T-ju}h M‘?f;um_” _ STEAM TEMP, (CY ﬂmﬁ_u*_gm.ﬁa_ﬁ _MLE!H.IEMW PICy | THS ﬂUT;.gE.IS TEMP_(C] NOTES

1 |

5 :_gl 07 06 0G

1 & |59 97 97 8

15 1G] 97 96 98

20 _161 o7 57 07
.25 161 98 97 L00

30 162 98 97 100

35 159 97 97 100

40 _ 16l 87 o8 100

—— g : i

S50 162

55 160 98 97 100

&0 160 97 a7 100

63 18] 98 97 100

10 | &0 o8 97 100

15 1561 97 9 100

B0 160 _08 97 100

RS 160 98 97 100 =

90

95 Z
100
P { - _

110

115 ._ 7

120 |

LR TN




SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-S - MICROBIOLOGICAL TEST

LINTT MAMIE: HG-A-250-S

UNIT NUMBER:  27927-00

UNIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, cT

T=0=11:55 P.M.

ABB SANITEC INC.

TESTDATE: JULY 16, 1991
TEST START: 13:35 P.M,

TEST COMPLETE: 135 P.M.
TESTMANAGER:  WALTER DILLMAN
UNIT OPERATOR:  BILL MOORES

PACE I OI' 4
MWS SCREW SPEED: 1.0 RPM
THS SCREW SPELD: 72 RPM

STEAM CONSUMPTION: 9.0 GPH
SHREDDLER HOURS START: 118.47
SHREDDER HOURS - END: [19.97

EIECTION TIME

SPECIMEN # INPUT_TIME TRAVEL TIMEMIN) | TEST ORGANISM STERILE(Y /N REMAR K
1 11:55 1:21 1226 Enterococcus L
2 11:55 1:21 1:26
3 11:56 122 1:26 X
4 11:56 1:23 1:27
S 11:57 1:21 |24
0 11:57 1:21 1:24 Ps. aerupinosa
7 [1:58 1:21 1:23
3 11:58 1:21 1:23
0 11:59 1:25 1:26
10 11:59 ]:24 1:25
11 12:00 1:22 1:22 Staph. aunreus
12 12:00 [:25 1:25
13 12:01 1273 1:22
14 12:01 123 1:22
15 12:02 1:24 1:22
16 12:02 1:27 1:25 Myco. bovig
17 12:03 1:24 1:21
18 12:03 1:24 1:21

19 12:04 1:24 1:20
20 12:04 1:24 1:20
21 12:05 1:24 1:19 Myco. fortuitum
22 12:05 1:35 1:30
23 12:06 1:26 1:20
24 12:06 Y127 1:21
25 12:07 1:26 1:19

FEVAERS N EMUTY VIAL




AD} SANITEC INC.
SANUTREC MICROWAVE DISINFECTION UNIT HG-A-250-S

- MICROBIOLOGICAL TEST PAGE 2 OF 4
SPECIMEN # INPUT TIME EJECTION TIME TRAVEL TIME(MIN) TEST ORGANISM STERILE(Y/MN) REMARK

26 12:07 1:26 1:19 B. subtilis*
27 12:08 .27 1:19
28 12:08 1:30 1:22
29 12:09 1:26 1:17
30 12:09 1:27 1218
31 1240 1:27 1:17
32 12:10 1:27 1:17
33 12:11 1:30 1:19
34 12:11 1:28 117
35 12:12 1:31 1:19
36 12:12 1:29 1:17 C. albicans
37 12:13 1:29 [:16
38 12:13 1:29 1:16
39 12:14 1:31 1:17
40 }_, 12:14 1:29 1:15
41 12:15 1:29 1:14 Nocardia
42 12:15 1:30 1:15
43 12:16 1:30 1:14
44 12:16 1:34 1:18
45 12:17 1:30 1:13
46 12:17 1:31 1:14 Asperegillus
47 12:18 -1:31 1:13
48 12:18 1:31 1213
49 12:19 1:31 1:12

L 50 12:19 1:31 T:12

REMARKS

2 0 . Connccticul prorecol nreanism

G




ABD SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-§ - MICROBIOLOGICAL TEST PAGE 3 OV 4
SPECIMEN ! INPUT TIME FJECTION TIME TRAVYEL TIME(MIN] TEST ORGANISM STERTLECY /) REMARK
S2 12:20 k:35 1:15
53 12:21 1:3] 1:10
54 [12:21 |32 1:11
55 12:22 1542 1:10 -
56 12:23 15%2 1:09 Duck HBV
*

REMARKS;




SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-5 -

AR SANITEC INC.

MICROBIOLOGICAL TEST PAGE 4 OF 4

VNI NAME: HG-A-250-8 TEST DATE: JULY 16, 1991
UNITNUMBER: 27927.01 TEST START; 11:55 AM.
URNIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, CT TESTCOMPLETE: 1:35 R M.
T=0=11:55 AM.
_ TIMEGMIN, STEAM TEMP, (C) MWS INLET TEMP, (C) MWS EXIT TEMP, (CY THS OYTLET TEMP, (CY NOTES

0 16O 93 97 100

5 159 08 97 100

10 6] 08 97 101

LS 162 98 97 101

10 161 08 97 100

25 161 08 97 100

30 161 98 97 100

35 16] 07 06 100

40 162 08 97 59

45 159 08 97 101

50 162 98 97 100

55 161 93 97 101

60 161 98 97 101

65 161 98 97 100

70 158 08 97 101

75 159 08 97 100

80 160 98 97 100

35 159 98 97 101

90 161 98 97 101

95 162 98 97 100

100 160 98 . 97 100

[0S 162 o8 97 100

110 .

115 B
S

HI B EVANN




Al FANITED INC,

SANITEC MICHOWAVE DISINFECTION UNIT MG A-250-5 - MICRONIOLOGICAL TEST PAGE 1 OF 2
UNITHAME:  HGA-I505 TEST DATE: AUGLIST 8, 1901 MWS SCREW SPEED: 1.0 RPM
UNIT NUMDER:  2791.0) TEST START: 11313 A M. THS SCREW SPEED: B2 M
LINIF LOCATION: SAFE WAY DISPOSAL MIDDLETOWN, CT ;ﬁ;ﬁ?ﬂ PBEM. STEAM ¢ ﬁf{gﬂﬁﬁﬁmﬂ o
UNET OFCRATOR: © BILL MOORES SHREDUGR HOUAS - EHD: 150,10

T U TIvE | EECTON TEiN | TRAVEL TGN | Th8T DRGANSH | STERLAYH | REMARK

! | {223 1227 104 Gaavdin

A 11:23.30 12:27 1:03.50 E

3 11:24 12:32 1:08

4 . 11:24.30 12:29 1:04.30

i 11:25: 12:31 = 1:06

5

g

R

9

10

11

12

13

14

12

| &

1 7

|8

19

20
. '

Ld

23 "
Lk

25

LRI S — =



ABB SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT 1G-A-250-§ + MICROBIOLOGICAL TCST

PAGE 2 OF 2

UNTTNAME:  HG-A-250-8 TEST DATE: AUGUST 8, 1991
UNIT NUMBER:  27927.01 TEST START: 11:23 AM.
UNIT LOCATION: SAFE WAY DISPOSAL, MIDDLETOWN, CT TEST COMPLETE: 12:33 P.M.
T=0=11:23 AM.

TIME(MIN) STEAM TEMP, (C) MWS INLET TEMP, (C) MWS EXIT TEMP, (C) TIiS OUTLET TEMP, (C) NOTES

0 160 98 97 99
5 161 98 97 100
10 159 98 07 100
(S 161 98 97 100
20 161 98 97 100
25 161 08 97 101
30 161 98 97 101
35 161 98 97 100
40 161 98 97 100
45 161 98 97 100
50 161 98 97 101
55 161 98 97 101
60 161 08 07 101
65 161 98 97 100
70 161 98 97 100
15
80
RS
90
05
100
105
110
1153 ¢

L L2

KIMARKS:




AN SAMITRC INC,

SANITEC MICROWAVE. DISINFECTION UNIT NMG.A250-5 - MICROBIDLOGICAL TEST PAGE | OF 2
. 1% T AT i 1N
LT L AT, SANE WA Y DUEROSAL MDD ETOWM. CT TESTOOMPMLETE: 13042 F M, STEAMCOMILMPTION: 8GR
TESTMAMMIER, 'WALTER Dil iMAM SHEEDDER HOURS START, 15150
R INTOPMERATOR.  BILL MOORES SHIREDUER HOURS . EME | 54.00
_APECIMEN #]  INPUT TINE EJECTION NWE | TRAVEL TIMECMING | "TEST ORGANISM | STERILECEN) | BCMARE |
[ L1:26 | 12:42 116 Giardia | wnell val_ |
R 11.26:30 12:40 1:13:30 sinail vgl
JP 11:27 12.19 112
4 | 1:27:30 12:41) 11230 X
D 11:38 12:38 L0
0
—, —
8 = =
)
10 ==
11
s U
B
14
15
16
17
18
19
20
2]
- .
23
24 B
13

IONLARKS N o DATY AL




ADB SANITEC INC

SANITEC MICROWAVE DISINFECTION UNIT 1HG-A-250.8 - MICROBTIOLOGICAL TEST PAGE 2 OIF 2
UNIT NAME: HG.A-250.5 TEST DAT T AUCUST 9, 1991
UNITNUMBER:  27927-01 TEST START; 11:26 AM,
UNIT LOCATION: SAEE WAY DISPOSAL MIDDLETOWN, CT TEST COMPLETTE: 12:42 .M,
T=D=1126AM.
TIME(MING | STCAM TEMP. (C) MWS INLET TEMP. (C)_ | MWS EXIT TEME, (C) THS QUTLET TEMP, () NOTES

0 1 GO 93 97 100

S 161 93 97 101

10 161 98 97 101

15 160 93 97 100

20 160 98 97 10}

25 160 98 97 100

30. 161 08 07 101

35 161 98 97 - 100

40 160 98 07 100

45 159 08 o7 100

50 160 B 08 96 100

55 160 98 97 100

60 161 98 96 100

65 160 08 97 101

70 161 g8 96 100

75 16] 08 97 100

80 ‘ 161 98 07 ' 100

85 _

90

95

100

105
_ 110

115 o

120

KEMLARKA:




ABB SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-§ - MICROBIOLOGICAL ‘TEST PAGE 1 OF 2
O ahet: STt TESTSTART VAR THY SORGW SPEED.. 8.0 RPM
UNIT LOCATION: SATE WAY DISPOSAL, MIDDLETOWRN, CT TEST COMPLETE:  12:41 P.M. STEAM CONSUMPTION: 8.0 GO/
TEST MANAGER:  BILL MOORES SHREDDER HOURS START: 155.80

oA UNIT OPERATOR:  BILL MOORES SHREDDER HOURS - END: 156,90
" SPECIMEN INPUT_TIME EJECTION TIME TRAVEL TIME(MINY | TEST ORGCANISM STERILE(Y/N) | REMARK

1 11:30 12:41 1:11 Giardha

2 11:30 12:41 (:11

3 11:31 12:40 1:09

4 11:31 12:39 1:08

5 11:32 [2:39 1:07

6 11232 12:39 1:07

7 {1:33 12:40 1:07

3 11:33 12:40 1:07

0 11:34 12:41 1:07

10 11:34 12:41 1

11

12

13

14

£5

16
N ¥

18

19

20

21

22
. 23

24 ¢

25

PENLARES: ALL SAVPLCS KITRIEN €12



ANR SANITRC INC,

SAMITEC MICIKOWAYIL DISINFECTION UNIT HG-A-250-8 - MICRODIOQLOGICAL TESY

FAGHK 1 O 1
Ly HAKIE: HG-A 7305 TEST DATE: AUGUST 13, 1#
LI T MUMOER: -~ 27927-01 TEST START 1530 A0,
LT LOCATION: SAFEWAY DISPOSAL MIDDLETIWN, CT TEST COMPMLETE 1241 PW
Tel= 11Tl . — — _ I
[ TIMELMIMY | STEAM JEMPCI | MWS INLET TEMP $C) | MWS EXIT TEMP (C) | _TIS DUTLET TEME (L3 |  NOTLS
( 161 97 97 160 —_—
5 160 91 97 — 100
10 160 08 97 | 100 -
15 161 97 97 100
2n 16O h 97 . 100
25 161 98 97 100
30 160 o8 97 100
35 161 08 96 100
an 161 08 96 100
45 160 98 a7 100
5( 160 _98 3 101
55 [ 60 08 06 100
1] 161 98 96 100
T |60 98 96 100
10 160 9R 27 101 |
— 4 | |
8BS |
20
93
100
105
110
115
120

RIS ERS




| SECTIONV

ADDITIONAL DATA



1 Lake Street

New Britain, CT
06052
203-826-1140
<O T October 8, 1951
AMERITCAN
LABOIRNTORY
GO U
P2 E4d Krisiunas
Safewayv Disposal Systems, Inc.
FROM: Dr. Richard C. Tilton
North American Laboratory Group
REF: Giardia miura tests on ABBE microwave device
1. A vial of 1 x 107 cysts/ml. of Giardia miura were received on
October 4, 1991 from Cleveland State University (CSU). ' Following were

processed at Safeway as follows: Initial cysts concentration was
provided by CSU.

a. 2 controls - transported to Safeway and returned back to 1lab.
4 tests - transported to Safeway, processed, returned to lab.
Date/time of return - 1730, October 4, 1991.

b. Controls (1 + 2) and test vials (3-6) contained approximately
0.5 ml. of Giardia cyst suspension diluted 1:10 for a final
count of 1 x 10° ml.

c. Controls and test wvials (1 x 106) were examined
microscopically (55x, bigh dry) showed 3-10 cysts per field.

2. Excvstment

a. Excystment was carried out according to the method of Rice and
Schaeffer (JCHM 14, 709-710. 1981) using reagents (except HCL and
NahCO4) provided by Cleveland State University.
B. All control and test vials were examined microscopically following
the excystment procedure, using an oil immersion lens (100x). Both cysts
and trophs were counted. Average #'s of Giardia cysts and trophs per oil
field was 2-3 p/oif on controls and 1-2 p/oif on the test wvials.

C. Controls showed approximately 70% excystment. In the average field,
2 of 31 Giardia wexe trophs.
No trophs were observed in the test vials (3-6) (excystment = 0%).
Reduction in organism count on the test vials could well have been
due to cyst rupture during the microwave process. An excystment
protocol was performed on a portion of the cysts prior to shipping
from Cleveland. Excystment efficiency was 80%.

D. Avproximately 150-2C0 cysts/trophs per specimen were counted.



ABE SANITEC INC.
SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-S - MICROBIOLOGICAL TEST PAGE ! OF 2

UNIT NAME: HG-A250-5 TEST DATE: OCTOBER 4, 1991 MWS SCREW SPEED: 1.0 RPM
UNIT NUMBER:  27927-01 TEST START: 1:00 P.M, THS SCREW SPCED: 72 R0M
UNDT LOCATION: SAFEWAY DISPOSAL, MIDOLETOWN, CT TESTCOMPLETE:  2:02 P.M, . STEAM CONSUMPTION: 9.0 GPA{
TESTMANAGER:  ED KRISIUNAS SHREDDER HOURS START: 179.02
UNTT OPERATOR:  BILL MOORCS SHREDDER HOURS -END:  180.10

T =14=100PM.

SPECIMEN | INPUT TIME EIBCTION TIME TRAVEL TIME(MIN) | _TEST ORGANISM | STERILE(Y/N)__|_REMARK
.00 1:59 59 Giardia muris

1:00.30 2:02 1:01.30 "

— i lo N loa [ e N |—
oI — |

)

14

15

16
17

18
19

20
21 . :

22
23
24
25

KINURS. AL SAVI LS KETKICN D




ABB SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT TIG-A-250-S - MICRODIOLOGICAL TEST PAGE 2 O’ 2
UNIT NAME; HG-A-250-S TEST DATE: OCYOBER 4, 1991
UNITNUMBER:  27027-0) TEST START: 1:00 P.M.
UN[T LOCATION: SAFCWAY DISPOSAL, MIDDLETOWN, CT TEST COMPLECTE: 2:02 P.M.
T=0=1:00PM
TIME(MIN.) STEAM_TEMP_(CY_|_MWS INLET TEMP. (€Y | MWS EXIT TEMP, (C) [ TNHS QUTLET TEMP, (C) NOTES =
0 160 96 97 99
S 157 96 97 99
10 157 06 07 99
15 157 06 96 98
20 160 o8 97 99
25 159 98 97 00
30 160 - 98 97 100
35 160 99 98 100
40 160 99 98 100
45 160 00 98 100
50 159 08 07 99
55 160 99 . 98 99
60 160 99 08 90
65 160 99 98 99
70
75 |
80
83
00
95
100
105
110
113 '
120

ELMARKS:




UNIT NAME:
UNIT NUMBER:

HC-A-250-8
27927.0)

UNIT LOCATION: SAFE WAY DISPOSAL MIDDLETOWN, CT |

T = 0 =320 PAL

ABR SANITEC INC.

TEST DATE: OCTOBER 4, 1991
TEST START: 330 P.M.
TESTCOMPLETE:  4:40 P.M,

TEST MANAGER:  ED KRISIUNAS

UNIT OPERATOR:  BILL MOORES

SANITEC MICROWAVE DISINVECTION UNIT HG-A-250-§ - MICROBICLOGICAL TEST

PAGE | OF 2

MYYS SCREW SPEED: 1.0 RPM
TS SCREW SPELD: 7.2 RPM
STEAM CONSUMPTION: 9.0 GP/H
SHREDDER BOURS START; 1934
SHREDDER HOURS - END:  194.0

SIECIMEN INPUT _TIME EIECTION TIME TRAVEL TIME(MIND TEST ORGANISM STERILE(Y/N) | REMARK
3:30 4:20 50 Giardia muris
3:30.5 4:36 1:05.5 '

:Sxowxac\u\p.ww—-

FEER (O N e
N |\ | | [
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R
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)
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ANRD SANITEC INC. :
- MICROBIOLOGICAL TEST

SANITEC MICROWAVE DISINFECTION UNIT HG-A-250-S PAGE 2 OF 2
. UNIT NAME: HG-A-250.5 TEST DATE: OCTOBER 4, 199}
UNITNUMBER:  27927-01 TEST START: 3:30 P.M.
UNIT LOCATION: SATEWAY DISPOSAL, MIDDLETOWN, CT TESTCOMPLETE: 4:40 DM,
T =0=330P.M,
TIMEMIN.] STEAM TEMP, (C) MWS INLET TEMP, {C) MWS EX)T TEMP, (C) THS _OUTLET TEMP, (C) NOTES

0 155 08 99 99

5 155 98 97 99

10 155 08 97 97

[ 157 08 97 00

20 157 98 97 00

» 160 99 917 99

30 160 98 07 00

335 160 99 98 99

40 160 o8 98 99

45 160 99 98 99

50 160 98 98 90

55 160 98 98 99

60 160 99 08 90

65 160 99 98 99

70

75

80

85

90

95

100

105

110

115 l

120

L AMARKS:




[SECTION VI

SUMMARY



SUMMARY

The high level of disinfection/sterilization from this data
clcarly demonstrates the ABB Sanitec Microwave
Disinfection System 1s capable of meeting the parameters
set for alternative technologies to treat and destroy
biomedical waste as established by the state of New York.
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SECTION 1

SUMMARY




Sanitec Microwave Disinfection Systemn
JEPA Efficacy Protocol!

X introduction - Process Description

The Sanitec Microwave Disinfection Units are designed to shred and disinfect
biomedical waste. When operated in accordance with all of Sanitec's written
procedures and instructions, the systems will render biomedical waste disinfected,
unrecognizable, and of no greater risk to the public health than nomnally associated
with residential househotd waste. Model HG-A 250S is rated to process 250 kg./hour.
Model HG-A 100S is rated to process 100 kg./hour,

The disinfection process is computer controlled. The unit has a hydraulic lift
mechanism to hoist and dump waste containers into a hopper on top of the unit.

The hopper has a sealed lid that opens and closes automatically. Inside the hopper,
the bags and boxes of waste are directed towards a shredding device by a feed arm.
The feed arm assists in forcing material into the shredder. Sensors monitor the
amount of material moving into the hopper. Shredded material falls onto an auger-
driven conveyor. As the waste enters the auger-driven conveyor, 150°C (300°F)
steam is injected and conveyed through the microwave conveyor section. A series of
microwave generators input energy to maintain uniform heating of the waste at a
minimum temperature of 95°C (203°F). The action of the auger also provides
additional mixing to ensure uniform heating. in the 250 kg./hr. unit, the waste is then
transported to a holding section. The output waste then enters an upward inclined
discharge tube which is unheated. The final temperature and time profile is a
minimum of 95°C (203°F) for 30 minutes. The cooling waste may be processed
through a secondary shredder to completely destroy any partally recognizable waste
still remaining after the initial shredding and treatment process. The final waste
product then falls into a dumpster or similar waste transport container that may be
used to transport the disinfected waste to a repository.

. Purpose -

The purpose of the tests described in this report was to demonstrate the
effectiveness of the ABB Sanitec microwave disinfection process in accordance with
3S Hll. Adm. Code 1422 - initial Efficacy Test. Tests were conducted on two
Sanitec Microwave Disinfection Systemns - the HG-A 250S and HG-A 100S.



Two types of indicators were used: spore strips containing Baciflus subtilis ATCC
strain 19659, enclosed in glassine envelopes; and spore strips containing 8aciflus
subtilis ATCC strain 9372, enclosed in polypropylene vials. The number of samples
tested was exceeded that required to provide a greater margin of evidence. The wvials
are a commercially available, very simple means of performing frequent testing, as
the operator of the microwave unit can introduce the wals, retrieve them, and
incubate them on-site without requiring the time and expense of laboratory culturing.
The vials show either a presence or absence of spores, and because each strip
contains a minimum of 1 x 10° spores, such an absencse demonstrates that the
microwave unit at least meets the State’s requirements of a 6-log spore kill (See

Appendix).

The purpose of concurrent testing of the two types of samples was to compare the
two strains of B. subtilis and determine any difference in efficacy demonstration, so
as to determine feasibility of using the ATTEST vials containing the ATCC B. subtilis
spore strain 9372 during monthly periodic verification tests.

Hi. Microbiological Testing

The Initial Efficacy Test was conducted using Option 3 of Appendix A, as the
microwave systems are treatment units that use thermal treatment and- maintain the
.integrity of the container of indicator microorganism spores.

In accordance with 35 Ili. Adm. Code 1422, samples of Bacillus subtilis (ATCC 19659)
were introduced in the units with each of three challenge loads. At the same time, in
the same carrier sack, samples of Bacillus subtilis (ATCC 9372) were introduced.
The three types of challenge loads comprised normal medical waste and inciuded at
a minimum, 5% of each of the following categories: blood/broth cultures, fibers,
metals, sharps, plastics, pathological waste, glass, non-woven fibers and bottles of
liguids. Composition was verified by pre-testing segregation of waste, visual
inspection, and weighing. .

Challenge Loads

The Sanitec Microwave units are continuous processing systems. Thus, the
ttllinots Environmental Protection Agency (IEPA) has determined that a “‘challenge
load” is equal to one cartful, or hopper load, of waste. Typically, each cartload of
waste weighs approximately 100 pounds.

Bags of waste were placed into a cart and weighed. For Challenge Loads A and B,
the appropriate amount of moisture was added in the form of water contained in 2-
liter plastic botties, glass boflles, or unused plastic sharps containers.



V.

Composition of Challenge Loads
Percent by Weight

Moisture A B C
<5 =50 f—

Organic — — 270

Samplie Preparation

Samples in glassine envelopes were prepared at North American Laboratory Group
(NALG), New Bntain, Connecticut. Spores of B. subtilis strain 19653 were grown in a
nutrient broth at 35°C for 48 hrs. Vegetative cells were centrifuged, resuspended in a
non-nutrient medium, and refrigerated at 4°C for 48 hours to induce sporutation.
Extent of sporulation was >99%. The spore suspension was adjusted to 1x10” cfu/ml
and 60 microliters of suspension was added to cellulose strips. Because of elution
inconsistencies and sampling vanation, the range of spore concentration was from
5x10° to 3x10°%. The spore strips were placed in glassine envelopes.

Spore strips contained in the ATTEST vials had a mean population per strip of
2.3 x 10°.

Test Procedure

Samples made at NALG were transported to the test site. ATTEST samples
had been previously obtained. Samples were at room temperature.

In accordance with the manufacturer's instruction, the units conformed to the
following specifications:

® the average temperature of the infed waste was not less than Q°C (32°F)

o the Microwave Section inlet temperature was not fess than 95°C (203°F).
The Temperature Holding Section exit temperature was not less than
85°C (203°F).

To ensure proper conditions for disinfection, the unit control system is
designed to monitor and control the exit temperature by means of speed
control on the conveyor to allow residence time (30 minutes) for the waste to
reach the treatment temperature. The unit is equipped with a strip chart record
such that proper monitoring of operating conditions and record are maintained
by recording the Microwave Section inlet temperature and the speed (rpm) of
the microwave screw conveyor.
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Fach test with each of the Challenge Loads A, B, and C consisted of a total of
ten (10) biological indicators. Each indicator was placed into a brightly
colored cloth sack that was numbered for easy retrieval. Five (5) of the
microbiological sampies werea the spore strips prepared by NALG (B. subtilis
ATCC 19659). The remaining five (5) samples were ATTEST biological
indicators (ATCC 9372).

The purpose of concurrent testing of the two types samples was to determine
feasibility of using the ATTEST vials containing the ATCC B. subtilis spore
strain 9372, to determine efficacy of the microwave units during the monthly
verification testing.

Samples were inserted approximately every 3 minutes through a cylindrical
port located at the transfer hopper. The port is positioned after the shredder
but prior to treatment, so the integrity of carrier vials is maintained.

In addition to the test samples, four (4) untreated controls for each test (two (2)
of each type) were processed in the same manner as the test samples, with
the exception of not being intreduced into the microwave units. These
untreated active control samples served to ensure that the indicators were not
inadvertently killed by some other step in the processing.

During the test procedure, the following data were recorded:

- date

- name of responsible test manager

- biological indicator

- insention time of each sample into unit

- discharge time of each sample from unit

- temperatures of the following, recorded at 5-minute intervals:
- Microwave Section inlet
- Microwave Section exit
- Temperature Holding Section exit
- Steam

- additional remarks, observations, or comments

Test samples traversed the full cycle of the microwave disinfection process.
The samples were allowed to drop freely from the unit discharge into a
dumpster along with other treated PIMW. Residence times were calculated
and recorded for each individual sample.



Vi. Sample Testing

1. The spore strips contained in glassine envelopes (test samples and controls)
were returned to NALG in the glassine envelopes. The strips were removed
from the glassine envslopes with sterile tweezers under aseptic conditions. Al
strips were placed in tubes with 10 ml. of tryplicase soy broth, and incubated
at room temperature for 30 minutes. The tubes were then vortexed to disrupt
and remove the spores from the strip. Multiple aliquots (three) of the broth
were quantitatively cuttured on Nutrient agar plates. The plates were incubated
at 37°C for 48 hours. Colonies were counted. Gram stains were performed on
any colony that did not resemble B. subtilis morphologically (approx. 15).

2 The 3M ATTEST vials were placed into a dry block (37° +/- 1°C) at the test
site. The block used, ATTEST Biological Incubator Model No. 127 (3M), is
designed to break the inner glass ampule as the plastic container is pushed
into the heating block. The indicators were examined twice daily for color
change. The appearance of a yellow color indicates bacterial growth. No
color change indicates destruction of the spores.

Vil Resulis

Control strip colonies were recorded for both the HG-A 250s and HG-A 100S -
microwave units. The data reflect the range of colony counts determined on
repetitive samples of the 10 mi. tube containing the B. subtilis spore strips.

The preparation of B. subtilis spore strips is not a precise quantitative procedure.
While the target concentration is 1x10° cfu/ml, there is an expected variation around
this target concentration due to a number of factors, the most important of which is
anticipated sampling error when bacterial colony counts are performed.

With the exception of one sample, all test samples revealed no viable spores_
Controls were within the target range of 1x10° cfu/ml, allowing for inherent variation in
bacterial cotony counts. With the exception of one specimen, all specimens showed
an average 6-log kill, while the one exception showed an approximate 5 jog kill.

Alt of the ATTEST samples dispiayed complete destruction of spores, which indicates
at least a 6-fog kill of bacterial spores.



Vit CONCLUSION

The initial efficacy tests indicate that under the prescribed operating conditions, there
was a 6-log kill of Bacillus subtilis spores enclosed in both types of carrier.
Therefore, the - Sanitec HG-A 2508 and HG-A 100S Microwave Disinfection
Systems are capable of meeting the parameters set for potentially infectious medical
waste reatment systems as established by the State of lilinois.

There is no diffarence between challenge testing of the microwave using Bacillus
subtifis ATCC strain 8372, contained in polypropylene vials, and Bacillus subtilis
ATCC strain 19659, contained in glassine envelopes. it is acceptable to conduct
future periodic verification tests using either mechanism.

e
At /(/54’—*"

Signed: Richard C. Tilton, Ph.D
Name

nd Chief Scientific Officer

Title
North American Laboratory Group, Inc.

Independent Certified Laboratory
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DATA

DATE: July 20, 1993

SITE: SafeWay Disposal Systems, Middietown, CT

Test loads comorised biomedical waste from various sources. For several days prior
to testing, waste was segregated to reflect the compositions as required by IEPA.
Examples of waste processed during testing include: sharps containers; plastics
(tubes, vials, bags); |V bags; glass,; gloves, gowns; booties and masks (non-woven
fibers); bedding (woven fibers); and gauze. Organnc material comprised blood, tissue
samples, tissue cultures, and specimens,

Each of the three (3) challenge loads was tested using five (5) spore strips ang five
(5) ATTEST vials. Two (2) NALG-prepared spore strip and two (2) A'(TEST controls
were assigned to each test Ioad For each unit model:

e samples 1-5 and controls A and B pertain to Challenge Load A
® sampies 6-10 and controls C and D pertain to Challenge Load B
® samples 11-15 and coantrols E and F pertain to Challenge Load C

Not alt of the ATTEST samples were incubated. The dry block holds only 28 vials,
so 11 test vials and three (3) controls, one for each load, were incubated for each
test ioad.



SANITEC MICROWAVE DISINFECTION SYSTEM

MODEL HG-A 250S

CHALLENGE LOAD A - <5% Molsture

Samples 1-5

Controls A and B

Weight of Load

121.6 [bs.

Weight of Water

9.0 Ibs. (7.40%)

CHALLENGE LOAD B - >50% Moisture

Samples 6-10

Controls C and D

Weight of Load

105.8 Ibs.

Weight of Water

| 54.0 Ibs. (51.03%)

CHALLENGE LOAD C - >70% Organic

Samples 11-15

Controls E and F

Weight of Load

116 Ibs.

Weight of Water

30 (bs. organic (77.59%)




-~ SANITEC MICROWAVE DISINFECTION SYSTEM

MODEL HG-A 100S

CHALLENGE LOAD A - s5% Molsture

Samples 1-5 Controls A and B
Weight of Load 102 Ibs.
Weight of Water 13 {bs. (12.75%)

CHALLENGE LOAD B - 250% Molsture

Samples 6-10 Controls C and D
Weight of Load 102.6 ibs.
Weight of Water 53.4 Ibs. (52.05%)

CRALLENGE LOAD C - 270% Organic

Samples 11-15 Controls E and F

Weight of Load 121 Ibs,

Weight of Water 95 Ibs. organic (78.51%)

10



NALG - PREPARED SAMPLES - CONTROLS

MODEL HG-A 250S

Strip designation

CA
CB
CcC
CcC
CD
CE

MODEL HG-A 100S*~

Strip desiagnation

CA
cC
Ct

Range of colony counts (cfu/mi)

5x10° - 1.5x10°
6.5x10° - 3X10°
Sx10° - 1x10°
6x10° - 2x10°
5x10° - 1.5x10°
5x10° - 1.0x10°

Range of colony counts {cfu/mi)

5x10°% - 1.5x10°
6x10° - 2x10°
6.5x10° - 1x10°

% For consistency, not ali were cultured.

o
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MODEL HG-A 250S

Sampfe Result

1 (Challenge Load A) No Growih
2 .

3 ar

4 i

5 LR
Comrols Growth

6 (Challenge Load B) ' No Growth
7 -

8 an

9 o

10 b
Controls Growth

11 (Challenge Load C) 50 cfu/ml
12 No Gerowth
13 b

14 -

15 T
Controls Growth

MODEL HG-A 100S

Sample Result

1 (Challenge Load A) No Growth
2 an

3 -

a .

5 oM

Control Growth

6 (Challenge Load B) No Growth
7 -

8 ¢ "=

9 .e

10 =

Contro! Growth

11 No Growth
42 .

13 =

14 e

15 v

Control Growth
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RESULTS AND CONCLUSION

With the exception of specimen HG-A 250S (11), all test samples revealed no viable
spores. Controls were within the target range of 1x10° cfu/ml, allowing for inhsrent
variation in bacterial colony counts. With the exception of specimen HG-A 250S (11),
all specimens showed an average 6-log kill, while specimen HG-A 2508 (11) showed

an approxirmnate 5-log kill.

All ATTEST samples showed complete destruction of all spores, mdlcatlng at least a
6-log kill of spores.

The initial efficacy tests indicate that under the prescribed operating conditions, there
was a 6-log kill of Bacillus subtilis spores enclosed in both types of carrier.
Therefore, the =~ Sanitec HG-A 250S and HG-A 100S Microwave Disinfection

Systems are capable of meeting the parameters set for PIMW treatment systems as
astablished by the State of llinois.

There is no difference between chalienge testing of the microwave using Bacillus
subtilis ATCC strain 9372, contained in polypropytene vials; and Bacillus subtilis
ATCC strain 19659, contained in glassine envelopes. It is acceptable to conduct
future periodic verification tests using either mechanism.

(3



ATTEST SAMPLES - INCUBATION DATA
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The ATTEST heat block incubator holds 28 samplaes. so only 11 tast samples (one group of 3 ang two

groups of 4} and 3 controls (one from each challenge load) were incubated.

MODEL HG-A 2505

Samples incubated: Result

t (Chaftenge Load A) No Growth
2 e

3 - a

Control A Growth

6 {Challenge Load B) No Growth
7 a w

8 LN

9 " v

Control C Growth

11 (Challenge Load C) No Growth
12 LN

i3 "r

14 .-

Control E Growth

MODEL HG-A 100S
i Samples incubated: Result

3 (Challenge Load Aj No Growth
4 .
5 i
Control A Growth

7 (Chaltenge Load B) No Growth
B -

9 .

10 .

Control C Growth

12 No Growth
13

14

15

Control E Growth
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ATTEST MICROBIOLOGICAL INDICATORS

Thase indicators are manufactured by 3M Corporation. The product consists of a dry
spore strips containing 8. subtilis var. niger ATCC 9372, with a mean population/strip
of 5.1 x 10° cfus. Growth medium is continued in a crushable ampule. The medium
is a modified Tryptic Soy broth with a pH-sensitive indicator dye (bromomythl bfue).

A flexible polypropylene vial holds the dry spore strip and the medium ampule. A
green polypropytene cap with a hole, covered by a hydrophobic filter (tyvek) covers
the vial. When incubated in a heat block, the chermical indicator changes color in the

presence of bacteria.
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OPERATING PARAMETERS
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Operating parameters were documented on log sheets used during regular tests of
the -  Sanitec Microwave Units. Data are recorded as deemed necessary by the
test manager.

The first log sheet contains the following information:

ODONOO KN

Unit name and number (if applicable)

Unit location

Test date

Test start/complete time

Test manager/unit operator

Microwave and ternperature holding sections screw speeds
Stearn consumption

Shredder hour start/fend time ol <

Specimen number

Input time

Ejection time

Travel time (in rninutes)

Test organism

Test results (refer to laboratory report for results)

Remarks (samples or vials not retrieved, vials crushed, etc.)

The second log sheets contains the following information.

Sl ol B

Time

Steam Temperature
MWS Inlet Temperature
MWS Exit Ternperature
THS Outlet Temperature



SANITEC INC.

SANITEC MICROWAVE DISINFECTION UNIT HG-A 250-S - MICROBIOLOGICAL TEST PAGE 1 OF 3
UNITNAME:  HG-A 2505 TEST DATE: __1/20/83 MWS SCREW SPEED, | RPM.
UNIT NUMBER: ABBS-001 TEST START: _11:35 am THS SCREW SPEED: RPM
UNITLOCATION. SAFEWAY, CT TEST COMPLETE: . STEAM CONSUMPTION: QPM
TESTMANAGER: __S. HELTQN SHREDDER HOURS START:
UNITOPERATOR: _E__ BIRGY - SHREDDER HOURS - END: 38 /-

SPECIMEN 4 INPUT TIME EJECTION TIME TRAYVEL TIMEMIND | TEST ORGANISM STERILE(YND REMARK

] 11:38 2:08 147 B. SUBTILIS

2 11:15 2:02 147 SPORES 19659

3 11:41 . 2:058 144 and 9372

4 11:44 2:16 152

5 11:47 2:33 166

6

1 11:50Q 2:18 148

8 1:53 2:26 153

9 11:564 2:26 150

10 1259 295 176

11 12:072 2:14 152

12

13 12:05 2:44 159

14 12:08 2:46 158

15 12311 2555 1A4

16 12:14 2:45 159

12 12:17 1:058 168

19

20 '

21
_ 22

23 ‘

24

25

REMARKS: Ca in 11:35 - out 2:03; MWG 1 and 2 off, 3,4,5 and 6 MWG enabled.




SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT HG-A 250.5 - MICROBIOLOGICAL TEST PAGE Q OF 3
UNITNAME:  HG-A 2568 ' TEST DATE: 71/20/93
UNIT NUMBER: ABBS-001 ' TESTSTART: __ 11:35aM
UNIT LOCATION: SAFEWAY  CT TESTOOMPLETE:_3:05 pm
TuQw 11:35
TIMEMING | STEAM TEMP. (C) MWS INLET TEMP. (C) [ MWS EXIT TEMP. (C) THS QUTLET TEMP, () NOTES
0 156 95 97 100
J 159 95 97 99
10 157 : 95 97 99
15 155 95 97 99
20 157 95 97 100
25 157 95 o7 100
39 157 95 97 100
35 155 95 Q7 100
40 156 Q5 ' 97 100
45 157 95 97 109
50 157 95 97 100
55 156 - 95 97 100
60 157 _ 95 97 100
65 157 95 Q7 100
70 157 95 97 100
15 156 95 97 100
80 157 95 81 100
85 157 95 -~ 97 100
90 1572 95 97 - 100
95 157 95 . 97 100
100 158 : 95 97 100
105 158 ‘ 95 97 100
110 158 Q8 97 100
115 158 95 97 100
120 157 93 97 100

REMARKS: MWG 1 and 2 off; 3,4,5 and 6 MWG enabled.




SANITEC INC,

SANITEC MICROWAVE DISINFECTION UNIT HG-A 150-S - MICROBIOLOGICAL TEST PAGE 3 OF 3
UNTTNAME:  HO-A 250-8 TESTDATE: _7/20/93
UNIT NUMBER: ABBS-001 ‘ TEST START: 11:35 an
UNIT LOCATION; ___ SAFEWAY, CT . TEST COMPLETE. 3: 05
_TnO:s
TIME(MIN.) STEAM_TEMP. (C) MWS INLET TEMP.(C) | MWS EXIT TEMP, (C) THS OUTLET TEMP._(C) NOTES

0 168 Qs 97 100

5 156 95 917 100

10 156 95 97 100

15 157 95 97 100

20 156 25 97 100

25 156 95 97 100

30 156 95 97 100

15 156 95 g7 100

40 156 95 97 100

45 157 95 97 100

50 156 35 97 100

55 156 q5 97 100

60 157 95 Q7 - 140

65 156 25 97 100

70 156 95 97 100

15 156 as 97 100

80 157 95 97 100

85 157 95, 97 100

9

95 :

100 -

105

110 £

115

120

REMARKS:




SANITEC [INC.

SANITEC MICROWAVE DISINFECTION UNIT HG-A 100-S MICROBIOLOGICAL TEST PAGE 1 OF 3
UNTTNAME:  HG-A 100-8S TEST DATE: 7/20/93 MWS SCREW SPEED: 1.0 RrpM
UNTT NUMBER- £ TEST START: 2:20 om ‘ THS SCREW SPEED: ERPM
INITLOCATION: _SAFEWAY -MIDDLETOWN. CT TESTCOMPLETE: _4:35 STEAM CONSUMPTION: Gear
TESTMANAGER: _S. HELTON SHREDDER HOURS START. ___
UNTTOPERATOR: _E. BIRQGY SHREDOER HOURS-END,  __
SPECIMEN ¥ INPUT_TIME EIECTION TIME TRAVEL TIMEMIN) TEST_ORGANISM STERILE(Y/MN) REMARK
| 1.90 4:26 66 3. SUBTILIS
2 3:23 ; 4:27 64 PORES 19659
3 1:26 4:34 68 and9372 (ATTEST)
4 3:29 4:30 £
2 3:32 4:32 60
6
7 2:23 4:05 102
8 | 228 4:07 : aq
9 2:37 4:16 99
10 2:47 4:09 81
{1 2:55 4:22 87
|2
13 2:01 4:23 ' 82
14 3:05 4:20 75
15 2108 4:217 29
16 1:14 4:24 74
17 3:11 4:21 74
18
19
29
21 '
22
23 ¢
24
25

BEMARKS: Illinols Started '-d'/ X3




- SANITEC INC, d
SANITEC MICROWAVE DISINFECTION UNIT HG-A 100§ - MICROBIOLOGICAL TEST PAGE 3 OF 3

UNIT NAME: AG~A '100-8 TEST DATE; 7/20/93
UNTT NUMBER: g1 _ TEST START: zLZ‘; g"! pm
UNIT LOCATION: SATI'EWAY, CT TESTCOMPLETE: _4 - 1Spm __
T=0=
—_ TIMEMIND STEAM TEMP. (C) | MWS INLET TEMP. (C) MWS_EXIT TEMP. (C) | THS QUTLET TEMP. (C) NOTES
0 155 104 101 a6
5 151 . 103 104 96
10 151 103 104 94
15 153 104 105 96
20 150 104 104 96
25 150 104 104 96
30 151 104 105 - Q&
35 151 104 105 96
40 151 104 105 Q7
45 152 104 105 101
50 153 104 105 102
35 159 103 103 102
60 162 103 103 101
65 155 104 103 101
70 146 104 103 101
75 153 104 103 101
80 . 150 104 103 101
85 153 104 104 101
90 153 104 103 101
95 150 103 103 101
100 162 103 - 102 101
105 162 103 103 : 102
110 162 R 103 103 . 102
1.15 162 104 103 102
120 161 101 103 102
35 158 | 101 102 101
REMARKS:
130 157 103 102 102
135 157 103 102 101
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APPENDIX K

d) Application for renewal of an experimental permit must
be submitted to the Agency at least ninety (50) days
prior to the expiration of the existing permit. To the
extent the information to be supplied for renewal is
jdentical with that contained in the prior permit
application, the applicant shall 80 note on the renewal
application, and the Agency shall not require the
resubmittal of data and information previocusly supplied
o 1%.

e) A report must be submitted at the end of the
experimental permit period, or as required by the
Agency, which includes, at a minimum, the following:

1) 2 summary of operating data, including results of
the Initial Efficacy Test(s) or Periodic
Verification Test(s);

2) 2 discussion of how the equipment performed;
3) A discussion of how residuals were managed; and

4) A demonstration that the infectious potential has
been eliminated. .

Section 1422.APPENDIX A INITIAL EFFICACY TEST PROCEDURES

All PIMW treatment units must demonstrate that :the "infectious
potential has been eliminated by using an Initial Efficacy Test
in accordance with this Appendix.

This Option 1 is for a treatment unit that compromises the
integrity of the container of test microorganisms (e.g., grinding
followed by chemical disinfection).

The purpose of this Phase 1 is to determine the dilution of each
test microorganism from the treatment unit for each challenge
load (Types A through C) identified in Table C of this Appendix.

a) Prepare and sterilize by autoclaving, two (2) Zhallenge
loads of Type A as identified in Table C of this
Appendix. Reserve one (1) challenge load for Phase 2.

b) Each test microorganism must be procegsed in separate
runs through the treatment unit. Prior to each run,
the number of viable test microorganisms in each
container must be determined in accordance with
applicable manufacturer’s recommendations, and Standard
Methods for the Examination of Water and Wastewater,
incorporated by reference at 35 JI11. Adm. Code
1420.103.



c)

d)

e)

£)

b

Processing of the PIMW must occur within thirty (30)
minutes after introducing the contajiner of test
microorganisms into the treatment unit.

-83_

The container of test microorganisms and challenge
loads must be processed together without the physical.
and/or chemical agents designed to kill the test
picroorganisms. For example, in treatment units that
use chemical disinfectant(s), an equal volume of liquid
(e.g., Bterile saline solution (0.9%, volume/volume),
phosphate buffer solution, or tapwater) mugt be
substituted in place of the chemical disinfectant(s).

A minimum of five (5) representative gradb samples must
be taken from the processed residue of each challenge
load in accordance with Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods (SW-B46),
incorporated by reference at 35 Ill. Adm. Code
1420.103. The number of viable test microorganisms in
each grab sample must be determined in accordance with
applicable manufacturer’s recommendations, and Standard
Methods for the Examination of Water and Wastewater,
incorporated by reference at 35 Ill. Adm. Ccde
1420.103. !

Calculate the effect of dilution for the treatment unit
as follows:

«

SA = Log NoA - Log N1A; where Log N1A > 6

where: SA is the log of the number of viable test
nmicroorganisms (CrU/gram of waste solids and
PFU/gram of waste s0lids) that wvere not
recovered after processing challenge load

Type A.

NoA is the number of viable test
microorganisms (CFU/gram of waste solids and
PFU/gram of waste s0lids) introduced into the
treatment unit for challenge load Type©A.

N1A is the number of viable test
microorganisms (CFU/gram of waste solids and
PFU/gram of waste s8olids) remaining in the
processed residue for challenge load Type A.

If Log N1A is less than 6, then the number of viable
test microorganisms introduced into the treatment unit
must be increased and steps (a) through (f) in Phase 21
must be repeated until Log N1A is > 6. NoA is the
inoculum size for challenge lcad Type A in Phase 2
below.



9)
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Repeat steps (a) through (f) in Phase 1 for challenge
loads of PIMW for Types B and C idertified in Table C
of this Appendix to determine the effect of dilution
(SB and SC, respectively).

The purpose of this Phase 2 is to determine the log kill of each
test microorganism in each challenge load (Types A through C)
identified in Table C of this Appendix.

2)

b)

c)

Using the incoculum size (NoA) determined in Phase 1
above, repeat Phase 1 steps (a) through (e) under the
same operating parameters, except that the physical
and/or chemical agents designed to kill the test
microorganisms must be used.

Calculate the effectiveness of the treatment unit by
subtracting the log of viable cells after treatment
from the log of viable cells introduced into the
treatment unit as the inoculum, as follows:

IA = Log NoA - SA - Log N2A 2 6

where: LA is the log kill of the test microorganisms
(CFU/gram of waste 'solids and PFU/gram of
waste solids) after treatment in the
challenge load Type A.

NoA is the number of viable test -
microorganisms (CFU/gram of waste solids and
PrU/gram of waste so0lids) introduced into the
treatment unit as the inoculum for challenge
load Type A as determined in Phase 1 above.

SA is the log of the number of viable test
microorganisms (CFU/gram of waste solids angd
PFU/gram of waste solids) that were not
recovered after processing the challenge load
Type A in Phase 1 above.

N22 is the number of viable test =
microorganisms (CFU/gram of waste solids ang
PFU/gram of waste solids) remaining in the
treated residue for challenge load Type A,

Repeat steps (a) through (b) in Phase 2 for challenge
loads .-Types B and C identified in Table C of this
Appendix to determine the effectiveness of the
treatment unit (LB and LC, respectively).

This Option 2 1s for a treatment unit that maintains the
integrity of the container of test microorganisms (e.g.,
autoclaves).
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a) One microbioclogical indicator assay containing one of
4 the test microorganisms at numbers greater than one

million (1,000,000) must be placed in a sealed
container that remains intact during treatment. The
inside diameter of the container xust be no larger than
required to contain the ascsay vial(s). The vial(s)
must only centain the test microorganisms.

b) The container of test microorganisms must be placed .
within a Type A challenge load as identified in Table C
of this Appendix.

c) Calculate the effectiveness of the treatment unit by
j gubtracting the log of viable cells after treatment
from the log of viable cells introduced into the
treatment unit as the inoculum, as follows:

LA = Log No -~ Log N2ZA 2 6

where: LA i1s the log kill of the test microorganisms
(CFU and PFU) after treatment in challenge
load Type A.

No is the number of viable test ]
microorganisms (CFU and PFU) introcduced into
the treatment unit as the inoculum.

N2A is the number of viable test -~
microorganisms (CFU and PFU) remaining after
treatment in challenge load Type A.

d) Repeat steps (a) through (c¢) in this option for
challenge loads Types B and C identified in Table C of
this Appendix to determine the effectiveness of the
treatment unit (LB and LC, respectively).

This Option 3 is for a treatment unit that uses thermal treatment
and maintains the integrity of the container of indicator
microorganism spores (e.g., autoclaves and incinerators).

a) One microbiological indicator assay containing at least
one million (1,000,000) gpores of one of the indicator
microorganiems listed in Table B of this Appendix must
be placed in a sealed container that remains intact
during treatment. The inside diameter of the container
must be no larger than required to contain the assay
vial(s). The vial must contain only the indicator
microorganism vial.

b) The container of indicator microorganisms must be
placed within a Type A challenge load as identified in
Table C of this Appendix.



d) Repeat steps (a) through (c) in this option for
challenge loads Types B and C identified in Table C of
this Appendix to determine the effectiveness of the
treatment unit (LB and LC,, respectively).

treatment in challenge load Type A.

Section 1422.APPENDIX A: Initial Efficacy Test Procedures
Table A: Test Microorganisms

g Staphylococcus aureus (ATCC 6538) . -
2. Pseudomonas aeruginosa (ATCC 15442)
3. Candida albicans (ATCC 18804)

4. Trichophyton mentagrophytes (ATCC 95133)
5. MS-2 Bacteriophage (ATCC 15597-B1l)
6. Mycobacterium smegmatis (ATCC 14468)

Section 1422.APPENDIX A: Initial Efficacy Test Procedures
Table B: 1Indicator Microorganisms

o
@ Bacillus subtilis (ATCC 15659)

e
2. Bacillus stearothermophilus (ATCC 7953)
3. Bacillus pumilus (ATCC 27142)

Section 1422.APPENDIX A: Initial Efficacy Test Procedures
Table C: Challenge Loads
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This table identifies the three types of challenge loads of

PIMW that must be used as part of the Initial Efficacy Test
and Periodic Verification Test(s).

COMPOSITION OF CHALLENGE LOADS
2 (w/v)

Moisture <5 o 1 + S ——

Oorganic  -—---——--  ==——- 270

Section 1422 .APPENDIX B: Correlating Periodic Verification Test
Procedures

a)

b)

<)

d)

A certified microbiological indicator assay containing the
test microorganisms 2nd indicator microorganism spores is
introduced into each challenge load as identified in Table C
of Appendix A.

The test microorganisms and indicator microorganism gpores
must be placed in a sealed container that remains intact
during treatment.

The contalner must be placed in each challenge load to
simulate the worst case scenario (i.e., that part of the
load that is the most difficult to treat). For example, the
worst case scenario for an autoclave would be to place the
test microorganisms and indicator microorganism spores
container within a sharps container that must in turn be
deposited in a plastic biohazard bag that is then locatead
centrally within the treatment unit.

The effectiveness of the treatment unit is demonstrated by
calculating the log kill (L) of the test microorganisms in
accordance with Option 2 of Appendix A of this Part., The
egquivalent log kill (T) of the indicator microorganisn
spores is calculated by subtracting the log of viable cells
after treatment from the log of viable cells introduced into
the treatment unit as the inoculum as follows:

TA = Log No - Log N2A 2 3
where: TA is the equivalent log kill of the viable

indicator microorganisms (CFU) after treatment in
challenge load Type A.



ATTACHMENT 1V - Performance Specification
Routine Efficacy Testing Protocol

A. Introduction - Process Description

The Sanitec Microwave Disinfection Unit (MDU) is designed to shred and disinfect
biomedical waste. When operated in accordance with all of Sanitec's written procedures and
instructions, properly operated systems will render biomedical waste disinfected, generally
unrecognizable, and of no greater risk to the public health than (normally associated with)
residential household waste.

The disinfection process is computer controlled. Under normal operating conditions
(automatic mode), operators need only charge the system with biomedical waste. The Unit has a
hydraulic lift mechanism to hoist waste containers and drop waste into a hopper on top of the
unit. The hopper has a sealed lid that opens and closes automatically. Inside the hopper, the
bags and boxes of waste are directed towards a shredding device by a feed arm. The feed arm
assists in forcing material into the shredder. Sensors monitor the amount of material moving into
the hopper. Shredded material falls onto an auger-driven conveyor. As the waste enters the
auger-driven conveyor, 150°C (300°F) steam is injected and conveyed through the microwave
conveyor section. A series of microwave generators input energy to maintain uniform heating of
the waste at a minimum temperature of 95°C (203°F). The waste is then transported to a
Temperature Holding Section. The final temperature and time profile is a minimum of 95°C
(203°F) for 30 minutes. The final waste product then falls into a dumpster or similar waste
transport container that may be used to transport the disinfected waste to a repository.

B. Purpose
1. The purpose of validation testing is to monitor the initial effectiveness of the
microwave disinfection process. Sanitec recommends that validation testing be performed after

the unit is initially installed and operational or as may be directed by a State or government
regulatory agency.

C. Performance Specifications

1. Capacity: minimum average of 1800 Ib/hr (818 kg/hr). The capacity of the unit is
based on the following data:

Waste Specifications:

Specific Weight: 11 Ib/ft® (0.176 kilogram/liter)
Specific heat: 0.0597 Btu/Ib-°F (249.95 Joule/kilogram-°C)
Moisture: Should be less than 10% of weight. If liquid content is

higher than 10% (by weight), greater heat input will
be needed and the volume capacity will to be reduced
correspondingly by a decrease in auger rpm which is
controlled by the process control system.
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ATTACHMENT 1V - Performance Specification

Routine Efficacy Testing Protocol

Metallic Content:

Material Size:

Exclusions:

Stainless steel, tramp metal, surgical instruments, and
other heavy metal items shall not be present in the
waste to protect the wear life of the shredding system.
However, there are no process limitations on syringes,
needles, or similar items, except that this material
should be processed with non-sharps material to
ensure that it is generally no longer recognizable as
medical waste.

The largest rigid piece size should be not larger than
0.385m x 0.385m x 0.385m (15" x 15" x 15").

Radioactive/Bulk Cytotoxic/Chemical wastes and gross
anatomical items shall not be processed in the Unit.

NOTE: The Sanitec MDU is capable of handling most categories of medical waste including general
waste, lab waste, cultures and stocks, body fluids, sharps, animal bedding, animal carcasses,
human pathological waste and trace chemotherapeutic waste that meet the USEPA’s empty

container definition.

Large stainless steel surgical instruments; implants such as pins, rods, joints, and other
prostheses; and tools and broken pieces of hospital equipment should be segregated out to
prolong the life of the shredder and capacity performance of the Unit. Laundry material and
unusual quantities of paper material may adversely affect the overall capacity performance of the

Unit.
D. Temperature and Time

1. The average temperature of the in-feed waste shall not be less than 0°C (32°F).

2. The input steam temperature shall not be less than 150°C (300°F).

3. The Microwave Section (MWS) inlet temperature shall not be less than 95°C
(203°F). The Temperature Holding Section (THS) exit temperature shall not be less
than 95°C (203°F).

E. Water Consumption

1. The waste material is heated and moistened by injected steam. The steam
consumption will not be less than 35 kg/hr (77 Ibs/hr, 9.3 gal / hr). This equates to
about 15% by weight of the waste material throughput.
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ATTACHMENT 1V - Performance Specification
Routine Efficacy Testing Protocol

Microbiological Testing

1.

This section describes the microbiological testing procedure for the initial quality
assurance of the Sanitec MDU. The objective of the testing is to demonstrate,
under actual load conditions, disinfection using a biological indicator, Bacillus
atrophaeus

Sanitec recommends that tests be conducted with "Attest" self-contained biological
indicators. The biological indicator is available through 3M, Medical Products
Division, St. Paul, Minnesota, under the product number 1264 or equal. The
product consists of a dry spore strip containing spores of Bacillus subtilis. Growth
medium is contained in a crushable ampule. The medium is a modified Tryptic Soy
broth with a pH-sensitive indicator dye (bromthymol blue). A flexible
polypropylene vial holds the dry spore strip and the medium ampule. A green
polypropylene cap containing a hydrophobic filter (Tyvek) covers the vial. The
chemical indicator changes color in the presence of bacteria.

Test ampules have the following characteristics:
Bacillus atrophaeus var. niger ATCC 9372

Population (mean/strip) = 3.6 X 10° Colony Forming Units (CFU)

Test Procedure

1.

Before the test, the operating conditions of the Unit are to conform to the
specifications and operating manual.

A validation test will consist of ten (10) biological indicators. Each biological
indicator will be placed into a brightly colored sack, and numbered with a
waterproof marker for easy retrieval.

Samples are to be inserted, at 30 second intervals, through a cylindrical port
located at the transfer hopper. This port is after the shredder and before the steam
injection points and microwave generators. In addition to the samples to be
disinfected in the unit, two untreated "control" samples of the biological indicator
are to be processed in the same manner as the test samples, with the exception of
not being introduced into the MDU. These will serve as active controls to ensure
that the indicators are not inadvertently killed by some other step in the
processing.

During the test procedure, the following data will be recorded:

- Date

- Name of responsible test manager

- Biological indicator, source (supplier), and lot number
- Insertion time of each sample into the Unit

- Discharge time of each sample from the Unit

Page 3 of 4




ATTACHMENT 1V - Performance Specification
Routine Efficacy Testing Protocol

- Temperatures of the following areas recorded at five (5) minute intervals

a. MWS inlet
b. MWS exit
c. THS exit
d. Steam

- Additional remarks, observations, or comments

All biological indicators will be retrieved from the discharge area, i.e. solid waste
container. Biological indicators will be examined for any signs of damage (cracked,
crushed, broken) and comments noted. Biological indicators will then be placed
into a dry block (37°F, 1°C) or water bath (39°F, 1°C) for incubation. The dry block
is designed to break the inner glass ampule as the plastic container is pushed into
the heating block. An Attest Biological Incubator, Model No. 127, is a small
portable system that can test 26 indicators and two controls. The incubator is
available from 3M. A hand held device provides similar results when using a water
bath.

Biological indicators will be examined at regular intervals for any color change. The
appearance of a yellow color indicates bacterial growth. No color change indicates
an adequate disinfection process. The recommended incubation time is 48 hours.

Results

1.

A successful test shall be at least 9 of 10 negative biological indicators (no color
change).

Results will be recorded and maintained in a manner suitable for periodic inspection
by any regulatory agency. If no test frequency is specified in local regulations or
laws, Sanitec recommends a quarterly test with biological indicators as a check on
the instrumentation and controls system parametric monitoring.
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.@ STATE OF NEW YORK
DEPARTMENT OF HEALTH

| : '
Wadsworth Cantar The Governor Nelson A. Rockefeller Empire State Plaza P.O. Box 508 Albany, New York 12201-0509

Antonia C. Novallo, M.D., M.P.H,, Dr. P.H, Dennig P. Whalen
Comimlasionsr Exscutive Depuly Commissianer

August 25, 2000

Josaph Dellola¢ovo, President
Sanitec, Inc.

23 Fairfield Placs

Wast Caldwell, NJ 070086

Dear Mr. Delloiacova:

This department has evaluated tha efficacy test data from Sanitec, Inc., for approval of
ita Microwava HGA-250 Disinfectant Unrt as an alternative regulated medical waste treatment
gystem,

5

| am pleased to Inform you that the Microwave HGA-250 Diginfectant Unit is approved,
pursuant to Public Health Law Section 1388-dd (1) (d) and 10 NYCRR Subpart 70-2, for uge In
the treatment of regulated medical wastg, including pathologic waste. Thie approval Is granted
for the apsecific system used In your afficacy studies and should not be construed as a general
endorgsement of the technology employed, or any other unit or system. Any modifications to the
system will require separate approval of the department and may involve further efficacy
testing.

Thig approval does not relieve S4nitac, Inc. or any paerson halng your gystem, from
obtaining any other approvals which ma* be required by other iaws or mgulationg.

Sincarely,

‘ Lowrare o Blon

Lawrence S, Sturman, M.D., Ph.D.
Director, Wadsworth Center




STATE OF FLORIDA
DEPARTMENT OF HEALTH AND REHABILITATIVE SERVICES

October 4, 1991

Mr. Joseph Delloiacavo
Vice President

ABB Sanitec, Inc.

Wayne Interchange Plaza II
155 Route 46 West

Wayne, N.J. 07470

Dear Mr. Delloiacovo:

This is in response to your application for use of the ABB
Sanitec Microwave System as an alternative treatment method for
biohazardous (infectious) waste.

After careful review of the information provided by ABB
Sanitec, Safe Way Disposal Systems, Inc., and Frank Sheu, the
microwave treatment process for biohazardous waste, with
conditions, appears to meet the intent of Chapter 10D-104,
Florida Administrative Code, for an alternative treatment method.
The cnonditions for use in Florida are as follows:

1. The validation of newly installed microwave units shall be
in accordance with the ABB Sanitec HG-A-250-S Microwave
Disinfection Unit Validation Protocel. Results shall be
kept on file at the treatment facility for three years and
shall be available for review by HRS.

2 Efficacy of the unit shall be monitored after every 40 hours
of unit use. The efficacy protocol shall be in accordance
with the ABB Sanitec HG-A-250-S Microwave Disinfection Unit
Challenge Protocol. Results shall be kept on file for three
years and be available for review by the department.

L 7 Liguid waste must be either discharged diractly into a
sanitary sewer or contained within the treated material.

4. Backflow preventers (check flow devices) shall be installed
on the inflow line to the pump or outflow lines of the spray

units.

5. The unit shall be disinfected prior to maintenance.

6. Records of servicing, both maintenance and emergency, shall
be kept for three years and be available for review by the
department.

1317 WINEWOOD BLVD. » TALLAHASSEE. FL 32399-0700

LAWTON CHILES, GOVERNOR



The microwave unit shall meet the FDA Performance Standards
found in 21CFR Part 1030 and shall meet ANSI’s operating
guidelines contained in ANSI C-95.1. Personnel from the HRS
Office of Radiation Control shall be allowed access to
inspect the microwave operation for compliance with the ANSI
standard.

The final endproduct shall be managed and disposed of per
subparagraph 17-712.430(1) (b)5, Florida Administrative Code.
The phrase "Treated Biohazardous Waste" shall be used in
lieu of the phrase outlined in the referenced subparagraph.

Misuse or misrepresentation of this product may result in
the cancellation of the approval as an alternative treatment
method in Florida.

If you have any questions, please write me or call Francis

W. Stanton, R.S., at 904/488-4070.

ccC:

Sincerely,

QA:}("’J‘
Richard Hunter, Ph.D.

Assistant Health Officer for
Environmental Health

T. Moore, DER
F. Stanton, R.S., HRS



State of California—Health and Human Services Agency

. Department of Health Services
dihg

California
Cepartment of
Health Services

SANDRA SHEWRY ARNOLD SCHWARZENEGGER
Director Governor

August 18, 2006

James Harkess, President/CEOQ
Sanitec USA, Inc.

9065 Norris Avenue

Sun Valley, CA 91352

Dear Mr. Harkess:

TREATMENT OF PATHOLOGY WASTE IN THE SANITEC MICROWAVE

DISINFECTION SYSTEM AT THE SANITEC USA, INC. FACILITY IN SUN VALLEY,
CALIFORNIA

The Department has reviewed your submittal proposing to treat pathology waste,
including avian carcasses, at the Sun Valley, CA facility using the Sanitec Microwave
System, an approved alternative medical waste treatment technology. The data
presented to the Department appears to demonstrate efficacy in treating pathology
waste, including avian carcasses, when the unit is operated under the conditions and
restrictions specified in the Revision of Alternative Medical Waste Treatment System
approval letter dated August 18, 20086, for the Sanitec Microwave Disinfection System.

If you wish to discuss this matter further, or have questions, please contact Steve Kubo
at (916) 449-5684 or by email at skubo@dhs.ca.gov.

ava
Sincqfely},! !

Ronai_d Pilorin, Chief
Emer@enc&, Restoration, &
Waste Management Section

Cc: Steve Kubo

Medical Waste Management Program
P.O. Box 997413 {MS 7405), Sacramento, CA 95899-7413
Phone: (916) 449-5671 FAX: (916) 449-5665
Internet Address: www.dhs.ca.gov/MedicalWaste
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North Carolina Department of Environment and Natural Resources

. Michael F. Eastey, Governor
Dexter R. Matthews, Director Division of Waste Management o
William G. Ross Jr., Secretary

December 1, 2006
Ed Krisunias, MT (ASCP), CIC, MPH
WNWN International, Inc.
PO Box 1164
Burlington, Connecticut
USA

Dear Ed Krisunias;

This is in response to your letter requesting approval of the Sanitec unit for treatment of
pathological wastes. At present, the only treatment approved for pathological wastes in North
Carclina is incineration.

The Sanitec unit uses a combination of shredding and microwave radiation, to treat most
regulated medical wastes. Regulated medical waste is defined as pathological, microbiological,
and containers of blood and body fluids in excess of 20ml (eg. suction canisters).

Medical waste that is not regulated medical waste include items such as used gloves, bioody
gauze, bloody dressings, and sharps. No treatment is required for such items before disposal in
the general waste stream, therefore approval to treat such waste is not required by the Solid
Waste Section.

In documents and test reports submitted to the Department, the Sanitec unit demonstrated
effective treatment of test organisms. The unit is approved for the treatment of pathological
waste as long as the unit is operated at the manufacturer's stated parameters.

Pathological wastes are defined as the tissues, organs, and body parts of humans and the
carcasses of animals known or suspected to have died from a disease which is transmissible to
humans.

Fetal remains may not be processed through the unit.

Should you have any questions regarding this matter you may contact me at (919) 508- 8499,
Sincerely,

Sl R L, < aA_//«,oC\_d

Ellen Lorscheider
Environmental Programs Manager
Solid Waste Section

1646 Mail Service Center, Raleigh, North Carolina  27699-1646
Phone 919-508-8400\ FAX 919-733-4810 \ Internet http:/fwastenotnc.org

An Equal Opportunity / Affirmative Action Employer — Prinied on Dual Purpose Recycled Paper



SAFETY SUMMARY - ATTACHMENT VI

1.  Introduction

The following general safety recommendations shall be followed when performing
maintenance on, making adjustments to or servicing the different systems and
components of the Sanitec Microwave Disinfection Unit (MDU). Adhere to all
engineering and work practice controls as described in your facilities policies and
procedures manual for complying with Occupational Safety and Health
Administration (OSHA) Standards.

2.  Specific Recommendations
A. Biomedical Waste

The microwave unit is designed to disinfect medical waste.

Exposure to biomedical waste can occur in instances but are not
limited to when entering the infeed hopper to clear a shredder blockage or
when repairing the primary shredder.

3. When handling biomedical waste wear Personal Protective Equipment
(PPE) as recommended by OSHA. At a minimum, operators should wear
rubber or latex gloves inside of leather or puncture resistant gloves.

PPE may include:

a. Safety glasses or goggles

b. Appropriate covering for clothing/body, (e.g. Tyvek Suit)

C. Shoe covers

d Full face Air Purifying Respirator (APR) or Half-Face APR which
meets or exceeds National Institute of Occupational and Health
(NIOSH) specifications.

e.  Steel toe boots or shoes with impenetrable soles.

When a procedure is completed which involves exposure to biomedical

waste, dispose of the contaminated clothing in the microwave unit

(except the steel toe shoes).

Sanitec Safety Summary Model HG-A-250S
Microwave Disinfection Unit Page 1 Operation & Maintenance Manual R6



SAFETY SUMMARY - ATTACHMENT VI

2.  Specific Recommendations - continued

B.

Sanitec

Electrical Circuits

1.

The MDU operates on 400 volts. When performing electrical service all
power contacts shall be locked outftagged out according to operating
facility policy.

Never make adjustments to equipment when the power is on. Under
certain conditions danger may still exist when the power is off due to
charges retained by capacitors. This is especially true of the microwave
generators. To avoid injury disconnect power and allow circuits to
discharge before handling.

Mechanical Safety

1.

Various aspects of the unit involve mechanical components. These
components (e.g., drive belts, hydraulic compressors and lifting
mechanisms to name a few) have the potential to cause injury.

All guards must be kept in place and in a secure fashion. When guards
are removed for servicing the facilities electrical lockout/tagout policy
should be instituted.

Mechanical components should be maintained according to
manufacturers instructions to minimize malfunctions and risks to
employees.

When performing maintenance or troubleshooting operations on the
primary shredder or granulator which require exposure to moving parts of
the equipment, such as blades, cutters, and/or tips, the primary shredder
and granulator shall be disengaged by switching the main control panel
disconnect switch (located on the right side of the control panel) to the
off position and padlocked.

Steam
1. The unit utilizes an electric steam generator which produces steam

temperatures at approximately 300°F. This temperature steam can
cause severe bums. All hot surfaces and steam pipes are labeled to
indicate such. Exercise caution when working around these areas.

Safety Summary Model HG-A-250S

Microwave Disinfection Unit Page 2 Operation & Maintenance Manual R6



SAFETY SUMMARY - ATTACHMENT VI

2.  Specific Recommendations - continued

E Microwave Safety
1. The microwave generators used in the MDU are similar to those used in
consumer microwave ovens.

a. All microwave generators shall be checked on a daily basis for
leakage. The MDU shall be in automatic operation and the RF
lamp on the microwave generator must be illuminated (the
microwave screw must be turning) to determine if there is any
leakage.

b. Meters used to check for leakage shall be set at 10 mw/cm? or 5
mw/cm? as required by the state. The OSHA Permissible
Exposure Limit (PEL) is 10 mw/cm? averaged over six minutes or 0.1
hour.

2. If any leakage is detected, the user is required to report in writing to

Sanitec the following information.

Sanitec unit number

Microwave generator and serial number

Microwave generator hour readings

Leakage reading and method of measurement

Corrective actions

: Follow up readings

3. The outside of the MDU is labeled to indicate the presence of
microwave generator operation.

~®Po0CTp

3.  Specific Safety Procedures
A. Infeed Hopper/Shredder Blockage
1.  Thefacility mandated PPE shall be worn. This may include:

a. Safety glasses or goggles
b. Appropriate covering for clothing/body, (e.g. Tyvek Suit)

Sanitec Safety Summary Model HG-A-250S
Microwave Disinfection Unit Page 3 Operation & Maintenance Manual R6



SAFETY SUMMARY - ATTACHMENT VI

3.  Specific Safety Procedures - continued

C.
d.

e.

Shoe covers

Full Face Air Purifying Respirator (APR) or Half-Face APR which
meets or exceeds National Institute of Occupational and Health
(NiOSH) specifications.

Steel toe boots or shoes with Impenetrable soles.

2. Evaluation of problem in hopper (without hopper entry)

a.
b.

Sanitec

Raise hopper flap

Conduct avisual inspection. All bagged material and loose waste
can be removed by the use of long handled hooks or rakes to
obtain a clear view of the shredder knives to determine the souce
of the problem.

Care must always be exercised due to potential presence of
microbiologically contaminated material and sharp items.

Loose waste should be bagged or boxed before being removed
from the hopper.

Safety Summary Model HG-A-250S

Microwave Disinfection Unit Page 4 Operation & Maintenance Manual R6



SAFETY SUMMARY - ATTACHMENT VI

NOTE

Do not enter the hopper if the nature of the blockage cannot be corrected by the

methods described above. Return the hopper flap to the closed position and inject

steam continuously for a period of no less than two (2) hours.

After this procedure has been completed, entry into the hopper can be performed.

PPE should be worn to minimize contact with hot surfaces and other physical

hazards.

Never enter the hopper when alone. A second person should always be present to

assist and ensure that the safety procedures are maintained. The main control panel

disconnect switch (located on the right side of the control panel) shall be switched to >
the off position and padlocked.

B. Removal of the HEPA filter.

1 The facility mandated PPE shall be worn.

a.  Tyvek Suit
b. Rubber or latex gloves
C. Full face or half face respirator
d. Goggles or safety glasses

2. Remove cover plate and remove HEPA filter. Place filter into a bag and
dispose of according to facility policy. Avoid dropping or shaking the
filter.

ALL SAFETY CONCERNS SHALL BE DIRECTED TO THE FACILITIES SAFETY
PROGRAM DIRECTORY
Sanitec Safety Summary Model HG-A-250S
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