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(e) Container coding. Each container
shall be marked with a permanent, leg-
ible, identifying code mark. The mark
shall, at a minimum, identify in code
the product (unless the product name
lithographed or printed elsewhere on
the container) and the day and year
the product was packed.

(f) Handling of containers after closure.
(1) Containers and closures shall be
protected from damage which may
cause defects that are likely to affect
the hermetic condition of the con-
tainers. The accumulation of sta-
tionary containers on moving con-
veyors should be minimized to avoid
damage to the containers.

(2)The maximum time lapse between
closing and initiation of thermal proc-
essing shall be 2 hours. However, the
Administrator may specify a shorter
period of time when considered nec-
essary to ensure product safety and
stability. A longer period of time be-
tween closing and the initiation of
thermal processing may be permitted
by the Administrator.
(Approved by the Office of Management and
Budget under control number 0583-0015)

§318.302 Thermal processing.
(a) Process schedules. Prior to the

processing of canned product for dis-
tribution in commerce, an establish-
ment shall have a process schedule (as
defined in §318.300(n)of this subpart)
for each canned meat product to be
packed by the establishment.

(b) Source of process schedules. (1)
Process schedules used by an establish-
ment shall be developed or determined
by a processing authority.

(2) Any change in product formula-
tion, ingredients, or treatments that
are not already incorporated in a proc-
ess schedule and that may adversely af-
fect either the product heat penetra-
tion profile or sterilization value re-
quirements shall be evaluated by the
establishment's processing authority.
If it is determined that any such
change adversely affects the adequacy
of the process schedule, the processing
authority shall amend the process
schedule accordingly.

(3) Complete records concerning all
aspects of the development or deter-
mination of a process schedule, includ-
ing any associated incubation tests,
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shall be made available by the estab-
lishment to the Program employee
upon request.

(c) Submittal of process information. (1)
Prior to the processing of canned prod-
uct for distribution in commerce, the
establishment shall .provide the inspec-
tor at the establishment with a list of
the process schedules (including alter-
nate schedules) along with any addi-
tional applicable information, such as
the retort come-up operating proce-
dures and critical factors.

(2) Letters or other written commu-
nications from a processing authority
recommending all process schedules
shall be maintained on file by the es-
tablishment. Upon request by Program
employees, the establishment shall
make available such letters or written
communications (or copies thereof). If
critical factors are identified in the
process schedule, the establishment
shall provide the inspector with a copy
of the procedures for measuring, con-
trolling, and recording these factors,
along with the frequency of such meas-
urements, to ensure that the critical
factors remain within the limits used
to establish the process schedule. Once
submitted, the process schedules and
associated critical factors and the pro-
cedures for measuring (including the
frequency), controlling, and recording
of critical factors shall not be changed
without the prior written submittal of
the revised procedures (including sup-
porting documentation) to the inspec-
tor at the establishment.
(Approved by the Office of Management and
Budget under control number 0583-0015)

§318.303 Critical factors and the appli-
cation of the process schedule.

Critical factors specified in the proc-
ess schedule shall be measured, con-
trolled and recorded by the establish-
ment to ensure that these factors re-
main within the limits used to estab-
lish the process schedule. Examples of
factors that are often critical to proc-
ess schedule adequacy may include:

(a) General. (1) Maximum fill-in
weight or drained weight;

(2)Arrangement of pieces in the con-
tainer;

(3)Container orientation during ther-
mal processing;

(4)Product formulation;
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(5)Particle size;
(6) Maximum thickness for flexible,

and to some extent semirigid con-
tainers during thermal processing;

(7)Maximum pH;
(8)Percent salt;
(9) Ingoing (or formulated) nitrite

level (ppm);
(10)Maximum water activity; and
(11)Product consistency or viscosity.
(b) Continuous rotary and batch agi-

tating retorts. (1) Minimum headspace;
and

(2)Retort reel speed.
(c) Hydrostatic retorts. (1) Chain or

conveyor speed.
(d) Steam/air retorts. (1) Steam/air

ratio; and
(2)Heating medium flow rate.

§318.304 Operations in the thermal
processing area.

(a) Posting of processes. Process sched-
ules (or operating process schedules)
for daily production, including min-
imum initial temperatures and oper-
ating procedures for thermal proc-
essing equipment, shall be posted in a
conspicuous place near the thermal
processing equipment. Alternatively,
such information shall be available to
the thermal processing system oper-
ator and the inspector.

(b) Process indicators and retort traffic
control. A system for product traffic
control shall be established to prevent
product from bypassing the thermal
processing operation. Each basket,
crate or similar vehicle containing un-
processed product, or at least one visi-
ble container in each vehicle, shall be
plainly and conspicuously marked with
a heat sensitive indicator that will vis-
ually indicate whether such unit has
been thermally processed. Exposed
heat sensitive indicators attached to
container vehicles shall be removed be-
fore such vehicles are refilled with un-
processed product. Container loading
systems for crateless retorts shall be
designed to prevent unprocessed prod-
uct from bypassing the thermal proc-
essing operation.

(c) Initial temperature. The initial
temperature of the contents of the
coldest container to be processed shall
be determined and recorded by the es-
tablishment at the time the processing
cycle begins to assure that the tern-
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perature of the contents of every con-
tainer to be processed is not lower than
the minimum initial temperature spec-
ified in the process schedule. Thermal
processing systems which subject the
filled and sealed containers to water at
any time before process timing begins
shall be operated to assure that such
water will not lower the temperature
of the product below the minimum ini-
tial temperature specified in the proc-
ess schedule.

(d) Timing devices. Devices used to
time applicable thermal processing op-
eration functions or events, such as
process schedule time, come-up time
and retort venting, shall be accurate to
assure that all such functions or events
are achieved. Pocket watches and wrist
watches are not considered acceptable
timing devices. Analog and digital
clocks are considered acceptable. If
such clocks do not display seconds, all
required timed functions or events
shall have at least a l-mtnute safety
factor over the specified thermal proc-
essing operation times. Temperature/
time recording devices shall correspond
within 15 minutes to the time of the
day recorded on written records re-
quired by §318.306.

(e) Measurement of pH. Unless other
methods are approved by the Adminis-
trator, potentiometric methods using
electronic instruments (pH meters)
shall be used for making pH determina-
tions when a maximum pH value is
specified as a critical factor in a proc-
ess schedule.
(Approved by Office of Management and
Budget under control number 0583-0015)

§318.305 Equipment and procedures
for heat processing systems.

(a) Instruments and controls common to
different thermal processing systems-(l)
Indicating temperature devices. Each re-
tort shall be equipped with at least one
indicating temperature device that
measures the actual temperature with-
in the retort. The indicating tempera-
ture device, not the temperature/time
recording device, shall be used as the
reference instrument for indicating the
process temperature.

(i) Mercury-in-glass thermometers. A
mercury-in-glass thermometer shall
have divisions that are readable to IF
"(or 0.5CO)and whose scale contains not

286



Food safety and Inspection Service, USDA

more than I7Fo/inch (or 4.0Co/cm)of
graduated scale. Each mercury-in-glass
thermometer shall be tested for accu-
racy against a known accurate stand-
ard upon installation and at least once
a year to ensure its accuracy. Records
that specify the date. standard used.
test method. and the person or testing
authority performing the test shall be
maintained on file by the establish-
ment and made available to Program
employees. A mercury-in-glass ther-
mometer that has a divided mercury
column or that cannot be adjusted to
the standard shall be repaired and test-
ed for accuracy before further use. or
replaced.

(Ii) Other devices. Temperature-indi-
cating devices. such as resistance tem-
perature detectors. used in lieu of mer-
cury-in-glass thermometers. shall meet
known. accurate standards for such de-
vices when tested for accuracy. The
records of such testing shall be avail-
able to FSIS program employees.

(2) Temperature/time recording devices.
Each thermal processing system shall
be equipped with at least one tempera-
ture/time recording device to provide a
permanent record of temperatures
within the thermal processing system.
This recording device may be combined
with the steam controller and may be a
recording/controlling instrument.
When compared to the known accurate
indicating temperature device. the re-
cording accuracy shall be equal to or
better than IF "(or O.SCO)at the process
temperature. The temperature record-
ing chart should be adjusted to agree
with. but shall never be higher than,
the known accurate indicating tem-
perature device. A means of preventing
unauthorized changes in the adjust-
ment shall be provided. For example. a
lock or a notice from management
posted at or near the recording device
warning that only authorized persons
are permitted to make adjustments.
are satisfactory means for preventing
unauthorized changes. Air-operated
temperature controllers shall have ade-
quate filter systems to ensure a supply
of clean, dry air. The recorder timing
mechanism shall be accurate.

(i) Chart-type devices. Devices using
charts shall be used only with the cor-
rect chart. Each chart shall have a
working scale of not more than 55Fo/
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inch (or 12Co/cm)within a range of 20F
"(or nCO) of the process temperature.
Chart graduations shall not exceed 2F
degrees (or IC degree) within a range of
IOFdegrees (or SCdegrees) of the proc-
ess temperature. Multipoint plotting
chart-type devices shall print tempera-
ture readings at intervals that will as-
sure that the parameters of the process
time and process temperature have
been met. The frequency of recording
should not exceed I-minute intervals.

(ii) Other devices. Temperature/time
recording devices or procedures used in
lieu of chart-type devices must meet
known accurate standards for such de-
vices or procedures when tested for ac-
curacy. Such a device must be accurate
enough for ensuring that process time
and temperature parameters have been
met.

(3) Steam controllers. Each retort shall
be equipped with an automatic steam
controller to maintain the retort tem-
perature. This may be a recording/con-
trolling instrument when combined
with a temperature/time recording de-
vice.

(4) Air valves. All air lines connected
to retorts designed for pressure proc-
essing in steam shall be equipped with
a globe valve or other equivalent-type
valve or piping arrangement that will
prevent leakage of air into the retort
during the process cycle.

(5) Water valves. All retort water lines
that are intended to be closed during a
process cycle shall be equipped with a
globe valve or other equivalent-type
valve or piping arrangement that will
prevent leakage of water into the re-
tort during the process cycle.

(b) Pressure processing in steam-(I)
Batch still retorts. (I) The basic require-
ments and recommendations for indi-
cating temperature devices and tem-
perature/time recording devices are de-
scribed in paragraphs (a) (1) and (2) of
this section. Additionally, bulb sheaths
or probes of indicating temperature de-
vices and probes of temperature/time
recording devices shall be installed ei-
ther within the retort shell or in exter-
nal wells attached to the retort. Exter-
nal wells shall be connected to the re-
tort through at least a % inch (1.9cm)
diameter opening and equipped with a
'116 inch (1.6 mm) or larger bleeder
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opening so located as to provide a con-
stant flow of steam past the length of
the bulb or probe. The bleeder for ex-
ternal wells shall emit steam continu-
ously during the entire thermal proc-
essing period.

(ii) Steam controllers are required as
described under paragraph (a)(3)of this
section.

(iii) Steam inlet. The steam inlet to
each retort shall be large enough to
provide steam for proper operation of
the retort. and shall enter at a point to
facilitate air removal during venting.

(iv) Crate supports. Vertical still re-
torts with bottom steam entry shall
employ bottom retort crate supports.
Baffle plates shall not be used in the
bottom of retorts.

(v) Steam spreader. Perforated steam
spreaders. if used, shall be maintained
to ensure they are not blocked or oth-
erwise inoperative. Horizontal still re-
torts shall be equipped with perforated
steam spreaders that extend the full
length of the retort unless the ade-
quacy of another arrangement is docu-
mented by heat distribution data or
other documentation from a processing
authority. Such information shall be
maintained on file by the establish-
ment and made available to Program
employees for review.

(vi) Bleeders and condensate removal.
Bleeders, except those for external
wells of temperature devices. shall
have 1/8 inch (or 3 mm) or larger open-
ings and shall be wide open during the
entire process. including the come-up
time. For horizontal still retorts.
bleeders shall be located within ap-
proximately I foot (or 30 ern) of the
outermost locations of containers at
each end along the top of the retort.
Additional bleeders shall be located
not more than 8 feet (2.4m) apart along
the top. Bleeders may be installed at
positions other than those specified
above. as long as the establishment has
heat distribution data or other docu-
mentation from the manufacturer or
from a processing authority dem-
onstrating that the bleeders accom-
plish removal of air and circulate the
steam within the retort. This informa-
tion shall be maintained on file by the
establishment and made available to
Program employees for review. All
bleeders shall be arranged in a way

9 CFR Ch. III (1-1-{)5 Edition)

that enables the retort operator to ob-
serve that they are functioning prop-
erly. Vertical retorts shall have at
least one bleeder opening located in
the portion of the retort opposite the
steam inlet. All bleeders shall be ar-
ranged so that the retort operator can
observe that they are functioning prop-
erly. In retorts having a steam inlet
above the level of the lowest container.
a bleeder shall be installed in the bot-
tom of the retort to remove conden-
sate. The condensate bleeder shall be
so arranged that the retort operator
can observe that it is functioning prop-
erly. The condensate bleeder shall be
checked with sufficient frequency to
ensure adequate removal of conden-
sate. Visual checks should be per-
formed at intervals of not more than 15
minutes and the results recorded.
Intermittent condensate removal sys-
tems shall be equipped with an auto-
matic alarm system that will serve as
a continuous monitor of condensate
bleeder functioning. The automatic
alarm system shall be tested at the be-
ginning of each shift for proper func-
tioning and the results recorded. If the
alarm system is not functioning prop-
erly. it must be repaired before the re-
tort is used.

(vii) Stacking equipment-(a) Equip-
ment for holding or stacking containers in
retorts. Crates. trays. gondolas. carts.
and other vehicles for holding or stack-
ing product containers in the retort
shall be so constructed to ensure steam
circulation during the venting. come-
up. and process times. The bottom of
each vehicle shall have perforations at
least 1 inch (2.5em) in diameter on 2
inch (or 5 cm) centers or the equivalent
unless the adequacy of another ar-
rangement is documented by heat dis-
tribution data or other documentation
from a processing authority and such
information is maintained on file by
the establishment and made available
to Program employees for review.

(b) Divider plates. Whenever one or
more divider plates are used between
any two layers of containers or placed
on the bottom of a retort vehicle. the
establishment shall have on file docu-
mentation that the venting procedure
allows the air to be removed from the
retort before timing of the thermal
process is started. Such documentation
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shall be in the form of heat distribu-
tion data or documentation from a
processing authority. This information
shall be made available to Program
employees for review.

(viii) Bleeder and vent mufflers. If muf-
flers are used on bleeders or vent sys-
tems, the establishment shall have on
file documentation that the mufflers
do not impede the removal of air from
the retort. Such documentation shall
consist of either heat distribution data
or documentation from the muffler
manufacturer or from a processing au-
thority. This information shall be
made available to Program employees
for review.

(ix) Vents-(a) Vents shall be located
in that portion of the retort opposite
the steam inlet and shall be designed,
installed. and operated in such a way
that air is removed from the retort be-
fore timing of the thermal process is
started. Vents shall be controlled by a
gate, plug cock, or other full-flow valve
which shall be fully opened to permit
rapid removal of air from retorts dur-
ing the venting period.

(b) Vents shall not be connected to a
closed drain system without an atmos-
pheric break in the line. Where a retort
manifold connects several pipes from a
single retort. the manifold shall be
controlled by a gate. plug cock. or
other full-flow valve and the manifold
shall be of a size such that the cross-
sectional area of the manifold is larger
than the total cross-sectional area of
all connecting vents. The discharge
shall not be connected to a closed drain
without an atmospheric break in the
line. A manifold header connecting
vents or manifolds from several still
retorts shall lead to the atmosphere.
The manifold header shall not be con-
trolled by a valve and shall be of a size
such that the cross-sectional area is at
least equal to the total cross-sectional
area of all connecting retort manifold
pipes from the maximum number of re-
torts to be vented simultaneously.

(e) Some typical installations and op-
erating procedures are described below.
Other retort installations, vent piping
arrangements, operating procedures or
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auxiliary equipment such as divider
plates may be used provided there is
documentation that the air is removed
from the retort before the process is
started. Such documentation shall be
in the form of heat distribution data or
other documentation from the equip-
ment manufacturer or processing au-
thority. This information shall be
maintained on file by the establish-
ment and made available to Program
employees for review.

(d) For crateless retort installations.
the establishment shall have heat dis-
tribution data or other documentation
from the equipment manufacturer or
from a processing authority that dem-
onstrates that the venting procedure
used accomplishes the removal of air
and condensate. This information shall
be maintained on file by the establish-
ment and made available to Program
employees for review.

(e) Examples of typical installations
and operating procedures that comply
with the requirements of this section
are as follows:

(1)Venting horizontal retorts.
(1) Venting through multiple 1 inch

(2.5 em) vents discharging directly to
the atmosphere.

SIDM SPREADER

41Ntn
Figure 1.

Specifications (Figure 1): One. l-Inch (2.5 ern)
vent for every 5 feet (1.5 m) of retort length.
equipped with a gate. plug cock. or other
full-flow valve and discharging to atmos-
phere. The end vents shall not be more than
2'k feet (or 75 ern) from ends of retort. Vent-
ing method (Figure 1): Vent valves shall be
wide open for at least 5 minutes and to at
least 225°F (or 107°C).or at least 7 minutes
and to at least 220OF (or 104.5°e).

(iI' Venting through multiple 1 inch
(2.5 ern) vents discharging through a
manifold to the atmosphere.
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