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METHOD 14A—DETERMINATION OF TOTAL FLU-
ORIDE EMISSIONS FROM SELECTED SOURCES
AT PRIMARY ALUMINUM PRODUCTION FACILI-
TIES

NoTE: This method does not include all the
specifications (e.g., equipment and supplies)
and procedures (e.g., sampling) essential to
its performance. Some material is incor-
porated by reference from other methods in

this part. Therefore, to obtain reliable re-
sults, persons using this method should have
a thorough knowledge of at least the fol-
lowing additional test methods: Method 5,
Methods 13A and 13B, and Method 14 of this
appendix.

1.0 Scope and Application

1.1 Analytes.
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Analyte CAS No. Sensitivity

Not determined.
Not determined.

Total fluorides .......
Includes hydrogen
fluoride.

None assigned .....
007664-39-3 .......

1.2 Applicability. This method is applica-
ble for the determination of total fluorides
(TF) emissions from sources specified in the
applicable regulation. This method was de-
veloped by consensus with the Aluminum As-
sociation and the U.S. Environmental Pro-
tection Agency (EPA).

2.0 Summary of Method

2.1 Total fluorides, in the form of solid
and gaseous fluorides, are withdrawn from
the ascending air stream inside of an alu-
minum reduction potroom and, prior to
exiting the potroom roof monitor, into a spe-
cific cassette arrangement. The cassettes are
connected by tubing to flowmeters and a
manifold system that allows for the equal
distribution of volume pulled through each
cassette, and finally to a dry gas meter. The
cassettes have a specific internal arrange-
ment of one unaltered cellulose filter and
support pad in the first section of the cas-
sette for solid fluoride retention and two cel-
lulose filters with support pads that are im-
pregnated with sodium formate for the
chemical absorption of gaseous fluorides in
the following two sections of the cassette. A
minimum of eight cassettes shall be used for
a potline and shall be strategically located
at equal intervals across the potroom roof so
as to encompass a minimum of 8 percent of
the total length of the potroom. A greater
number of cassettes may be used should the
regulated facility choose to do so. The mass
flow rate of pollutants is determined with
anemometers and temperature sensing de-
vices located immediately below the opening
of the roof monitor and spaced evenly within
the cassette group.

3.0 Definitions

3.1 Cassette. A segmented, styrene acrylo-
nitrile cassette configuration with three sep-
arate segments and a base, for the purpose of
this method, to capture and retain fluoride
from potroom gases.

3.2 Cassette arrangement. The cassettes,
tubing, manifold system, flowmeters, dry gas
meter, and any other related equipment as-
sociated with the actual extraction of the
sample gas stream.

3.3 Cassette group. That section of the
potroom roof monitor where a distinct group
of cassettes is located.

3.4 Potline. A single, discrete group of
electrolytic reduction cells electrically con-
nected in series, in which alumina is reduced
to form aluminum.

3.5 Potroom. A building unit that houses
a group of electrolytic reduction cells in
which aluminum is produced.

3.6 Potroom group. An uncontrolled
potroom, a potroom that is controlled indi-
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vidually, or a group of potrooms or potroom
segments ducted to a common primary con-
trol system.

3.7 Primary control system. The equip-
ment used to capture the gases and particu-
late matter generated during the reduction
process and the emission control device(s)
used to remove pollutants prior to discharge
of the cleaned gas to the atmosphere.

3.8 Roof monitor. That portion of the roof
of a potroom building where gases, not cap-
tured at the cell, exit from the potroom.

3.9 Total fluorides (TF). Elemental fluo-
rine and all fluoride compounds as measured
by Methods 13A or 13B of this appendix or by
an approved alternative method.

4.0 Interferences and Known Limitations

4.1 There are two principal categories of
limitations that must be addressed when
using this method. The first category is sam-
pling bias and the second is analytical bias.
Biases in sampling can occur when there is
an insufficient number of cassettes located
along the roof monitor of a potroom or if the
distribution of those cassettes is spatially
unequal. Known sampling biases also can
occur when there are leaks within the cas-
sette arrangement and if anemometers and
temperature devices are not providing accu-
rate data. Applicable instruments must be
properly calibrated to avoid sampling bias.
Analytical biases can occur when instrumen-
tation is not calibrated or fails calibration
and the instrument is used out of proper
calibration. Additionally, biases can occur in
the laboratory if fusion crucibles retain re-
sidual fluorides over lengthy periods of use.
This condition could result in falsely ele-
vated fluoride values. Maintaining a clean
work environment in the laboratory is cru-
cial to producing accurate values.

4.2 Biases during sampling can be avoided
by properly spacing the appropriate number
of cassettes along the roof monitor, con-
ducting leak checks of the cassette arrange-
ment, calibrating the dry gas meter every 30
days, verifying the accuracy of individual
flowmeters (so that there is no more than 5
percent difference in the volume pulled be-
tween any two flowmeters), and calibrating
or replacing anemometers and temperature
sensing devices as necessary to maintain
true data generation.

4.3 Analytical biases can be avoided by
calibrating instruments according to the
manufacturer’s specifications prior to con-
ducting any analyses, by performing internal
and external audits of up to 10 percent of all
samples analyzed, and by rotating individual
crucibles as the “blank” crucible to detect
any potential residual fluoride carry-over to
samples. Should any contamination be dis-
covered in the blank crucible, the crucible
shall be thoroughly cleaned to remove any
detected residual fluorides and a “blank”
analysis conducted again to evaluate the ef-
fectiveness of the cleaning. The crucible
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shall remain in service as long as no detect-
able residual fluorides are present.
5.0 Safety

5.1 This method may involve the handling
of hazardous materials in the analytical
phase. This method does not purport to ad-
dress all of the potential safety hazards asso-
ciated with its use. It is the responsibility of
the user to establish appropriate safety and
health practices and determine the applica-
bility of regulatory limitations prior to per-
forming this test method.

5.2 Corrosive reagents. The following re-
agents are hazardous. Personal protective
equipment and safe procedures are useful in
preventing chemical splashes. If contact oc-
curs, immediately flush with copious
amounts of water for at least 15 minutes. Re-
move clothing under shower and decontami-
nate. Treat residual chemical burn as ther-
mal burn.

5.3 Sodium Hydroxide (NaOH). Causes se-
vere damage to eyes and skin. Inhalation
causes irritation to nose, throat, and lungs.
Reacts exothermically with limited amounts
of water.

5.4 Perchloric Acid (HCIO,4). Corrosive to
eyes, skin, nose, and throat. Provide ventila-
tion to limit exposure. Very strong oxidizer.
Keep separate from water and oxidizable ma-
terials to prevent vigorous evolution of heat,
spontaneous combustion, or explosion. Heat
solutions containing HCIO4 only in hoods
specifically designed for HCIO.,.

6.0 Equipment and Supplies

6.1 Sampling.

6.1.1 Cassette arrangement. The cassette
itself is a three-piece, styrene acrylonitrile
cassette unit (a Gelman Sciences product), 37
millimeter (mm), with plastic connectors. In
the first section (the intake section), an un-
treated Gelman Sciences 37 mm, 0.8 microm-
eter (um) DM-800 metricel membrane filter
and cellulose support pad, or equivalent, is
situated. In the second and third segments of
the cassette there is placed one each of
Gelman Sciences 37 mm, 5 um GLA-5000 low-
ash PVC filter with a cellulose support pad
or equivalent product. Each of these two fil-
ters and support pads shall have been im-
mersed in a solution of 10 percent sodium
formate (volume/volume in an ethyl alcohol
solution). The impregnated pads shall be
placed in the cassette segments while still
wet and heated at 50 °C (122 °F) until the pad
is completely dry. It is important to check
for a proper fit of the filter and support pad
to the cassette segment to ensure that there
are no areas where gases could bypass the fil-
ter. Once all of the cassette segments have
been prepared, the cassette shall be assem-
bled and a plastic plug shall be inserted into
the exhaust hole of the cassette. Prior to
placing the cassette into service, the space
between each segment shall be taped with an
appropriately durable tape to prevent the in-
filtration of gases through the points of con-
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nection, and an aluminum nozzle shall be in-
serted into the intake hole of the cassette.
The aluminum nozzle shall have a short sec-
tion of tubing placed over the opening of the
nozzle, with the tubing plugged to prevent
dust from entering the nozzle and to prepare
the nozzle for the cassette arrangement leak
check. An alternate nozzle type can be used
if historical results or scientific demonstra-
tion of applicability can be shown.

6.1.2 Anemometers and temperature sens-
ing devices. To calculate the mass flow rate
of TF from the roof monitor under standard
conditions, anemometers that meet the spec-
ifications in section 2.1.1 in Method 14 of this
appendix or an equivalent device yielding
equivalent information shall be used. A re-
cording mechanism capable of accurately re-
cording the exit gas temperature at least
every 2 hours shall be used.

6.1.3 Barometer. To correct the volu-
metric flow from the potline roof monitor to
standard conditions, a mercury (Hg), aner-
oid, or other barometer capable of measuring
atmospheric pressure to within 2.5 mm [0.1
inch (in)] Hg shall be used.

NOTE: The barometric reading may be ob-
tained from a nearby National Weather Serv-
ice Station. In this case, the station value
(which is absolute barometric pressure) shall
be requested and an adjustment for elevation
differences between the weather station and
the sampling point shall be made at a rate of
minus 2.5 mm (0.1 in) Hg per 30 meters (m)
[100 feet (ft)] elevation increase or plus 2.5
mm (0.1 in) Hg per 30 m (100 ft) elevation de-
crease.

6.2 Sample recovery.

6.2.1 Hot plate.

6.2.2 Muffle furnace.

6.2.3 Nickel crucible.

6.2.4 Stirring rod. Teflon.

6.2.5 Volumetric flask. 50-milliliter (ml).

6.2.6 Plastic vial. 50-ml.

6.3 Analysis.

6.3.1 Primary analytical method. An auto-
mated analyzer having the following compo-
nents or equivalent: a multichannel propor-
tioning pump, multiposition sampler, volt-
age stabilizer, colorimeter, instrument re-
cording device, microdistillation apparatus,
flexible Teflon® heating bath, vacuum pump,
pulse suppressers and an air flow system.

6.3.2 Secondary analytical method. Spe-
cific lon Electrode (SIE).

7.0 Reagents and Standards

7.1 Water. Deionized distilled to conform
to ASTM Specification D 1193-77, Type 3 (in-
corporated by reference in §60.17(a)(22) of
this part). The KMnO, test for oxidizable or-
ganic matter may be omitted when high con-
centrations of organic matter are not ex-
pected to be present.

7.2 Calcium oxide.

7.3 Sodium hydroxide (NaOH). Pellets.

377



Pt. 60, App. A-5, Meth. 14A

7.4 Perchloric acid (HCIO4). Mix 1:1 with
water. Sulfuric acid (H.SOs) may be used in
place of HCIO,.

7.5 Audit samples. The audit samples dis-
cussed in section 9.1 shall be prepared from
reagent grade, water soluble stock reagents,
or purchased as an aqueous solution from a
commercial supplier. If the audit stock solu-
tion is purchased from a commercial sup-
plier, the standard solution must be accom-
panied by a certificate of analysis or an
equivalent proof of fluoride concentration.
8.0 Sample Collection and Analysis

8.1 Preparing cassette arrangement for
sampling. The cassettes are initially con-
nected to flexible tubing. The tubing is con-
nected to flowmeters and a manifold system.
The manifold system is connected to a dry
gas meter (Research Appliance Company
model 201009 or equivalent). The length of
tubing is managed by pneumatically or elec-
trically operated hoists located in the roof
monitor, and the travel of the tubing is con-
trolled by encasing the tubing in aluminum
conduit. The tubing is lowered for cassette
insertion by operating a control box at floor
level. Once the cassette has been securely in-
serted into the tubing and the leak check
performed, the tubing and cassette are raised
to the roof monitor level using the floor
level control box. Arrangements similar to
the one described are acceptable if the sci-
entific sample collection principles are fol-
lowed.

8.2 Test run sampling period. A test run
shall comprise a minimum of a 24-hour sam-
pling event encompassing at least eight cas-
settes per potline (or four cassettes per
potroom group). Monthly compliance shall
be based on three test runs during the
month. Test runs of greater than 24 hours
are allowed; however, three such runs shall
be conducted during the month.

8.3 Leak-check procedures.

8.3.1 Pretest leak check. A pretest leak-
check is recommended; however, it is not re-
quired. To perform a pretest leak-check after
the cassettes have been inserted into the
tubing, isolate the cassette to be leak-
checked by turning the valves on the mani-
fold to stop all flows to the other sampling
points connected to the manifold and meter.
The cassette, with the plugged tubing sec-
tion securing the intake of the nozzle, is sub-
jected to the highest vacuum expected dur-
ing the run. If no leaks are detected, the tub-
ing plug can be briefly removed as the dry
gas meter is rapidly turned off.

8.3.2 Post-test leak check. A leak check is
required at the conclusion of each test run
for each cassette. The leak check shall be
performed in accordance with the procedure
outlined in section 8.3.1 of this method ex-
cept that it shall be performed at a vacuum
greater than the maximum vacuum reached
during the test run. If the leakage rate is
found to be no greater than 4 percent of the
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average sampling rate, the results are ac-
ceptable. If the leakage rate is greater than
4 percent of the average sampling rate, ei-
ther record the leakage rate and correct the
sampling volume as discussed in section 12.4
of this method or void the test run if the
minimum number of cassettes were used. If
the number of cassettes used was greater
than the minimum required, discard the
leaking cassette and use the remaining cas-
settes for the emission determination.

8.3.3 Anemometers and temperature sens-
ing device placement. Install the recording
mechanism to record the exit gas tempera-
ture. Anemometers shall be installed as re-
quired in section 6.1.2 of Method 14 of this
appendix, except replace the word “manifold”
with “cassette group” in section 6.1.2.3. These
two different instruments shall be located
near each other along the roof monitor. See
conceptual configurations in Figures 14A-1,
14A-2, and 14A-3 of this method. Fewer tem-
perature devices than anemometers may be
used if at least one temperature device is lo-
cated within the span of the cassette group.
Other anemometer location siting scenarios
may be acceptable as long as the exit veloc-
ity of the roof monitor gases is representa-
tive of the entire section of the potline being
sampled.

8.4 Sampling. The actual sample run shall
begin with the removal of the tubing and
plug from the cassette nozzle. Each cassette
is then raised to the roof monitor area, the
dry gas meter is turned on, and the flow-
meters are set to the calibration point,
which allows an equal volume of sampled gas
to enter each cassette. The dry gas meter
shall be set to a range suitable for the spe-
cific potroom type being sampled that will
yield valid data known from previous experi-
ence or a range determined by the use of the
calculation in section 12 of this method. Pa-
rameters related to the test run that shall be
recorded, either during the test run or after
the test run if recording devices are used, in-
clude: anemometer data, roof monitor exit
gas temperature, dry gas meter temperature,
dry gas meter volume, and barometric pres-
sure. At the conclusion of the test run, the
cassettes shall be lowered, the dry gas meter
turned off, and the volume registered on the
dry gas meter recorded. The post-test leak
check procedures described in section 8.3.2 of
this method shall be performed. All data rel-
evant to the test shall be recorded on a field
data sheet and maintained on file.

8.5 Sample recovery.

8.5.1 The cassettes shall be brought to the
laboratory with the intake nozzle contents
protected with the section of plugged tubing
previously described. The exterior of cas-
settes shall carefully be wiped free of any
dust or debris, making sure that any falling
dust or debris does not present a potential
laboratory contamination problem.
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8.5.2 Carefully remove all tape from the
cassettes and remove the initial filter, sup-
port pad, and all loose solids from the first
(intake) section of the cassette. Fold the fil-
ter and support pad several times and, along
with all loose solids removed from the inte-
rior of the first section of the cassette, place
them into a nickel crucible. Using water,
wash the interior of the nozzle into the same
nickel crucible. Add 0.1 gram (g) [+£0.1 milli-
gram (mg)] of calcium oxide and a sufficient
amount of water to make a loose slurry. Mix
the contents of the crucible thoroughly with
a Teflon” stirring rod. After rinsing any ad-
hering residue from the stirring rod back
into the crucible, place the crucible on a hot
plate or in a muffle furnace until all liquid is
evaporated and allow the mixture to gradu-
ally char for 1 hour.

8.5.3 Transfer the crucible to a cold muffle
furnace and ash at 600 °C (1,112 °F). Remove
the crucible after the ashing phase and, after
the crucible cools, add 3.0 g (£0.1 g) of NaOH
pellets. Place this mixture in a muffle fur-
nace at 600 °C (1,112 °F) for 3 minutes. Re-
move the crucible and roll the melt so as to
reach all of the ash with the molten NaOH.
Let the melt cool to room temperature. Add
10 to 15 ml of water to the crucible and place
it on a hot plate at a low temperature set-
ting until the melt is soft or suspended.
Transfer the contents of the crucible to a 50-
ml volumetric flask. Rinse the crucible with
20 ml of 1:1 perchloric acid or 20 ml of 1:1 sul-
furic acid in two (2) 10 ml portions. Pour the
acid rinse slowly into the volumetric flask
and swirl the flask after each addition. Cool
to room temperature. The product of this
procedure is particulate fluorides.

8.5.4 Gaseous fluorides can be isolated for
analysis by folding the gaseous fluoride fil-
ters and support pads to approximately % of
their original size and placing them in a 50-
ml plastic vial. To the vial add exactly 10 ml
of water and leach the sample for a min-
imum of 1 hour. The leachate from this proc-
ess yields the gaseous fluorides for analysis.
9.0 Quality Control

9.1 Laboratory auditing. Laboratory au-
dits of specific and known concentrations of
fluoride shall be submitted to the laboratory
with each group of samples submitted for
analysis. An auditor shall prepare and
present the audit samples as a “blind” eval-
uation of laboratory performance with each
group of samples submitted to the labora-
tory. The audits shall be prepared to rep-
resent concentrations of fluoride that could
be expected to be in the low, medium and
high range of actual results. Average recov-
eries of all three audits must equal 90 to 110
percent for acceptable results; otherwise, the
laboratory must investigate procedures and
instruments for potential problems.

NoTE: The analytical procedure allows for
the analysis of individual or combined filters
and pads from the cassettes provided that
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equal volumes (210 percent) are sampled
through each cassette.

10.0 Calibrations

10.1 Equipment evaluations. To ensure
the integrity of this method, periodic cali-
brations and equipment replacements are
necessary.

10.1.1 Metering system. At 30-day inter-
vals the metering system shall be calibrated.
Connect the metering system inlet to the
outlet of a wet test meter that is accurate to
1 percent. Refer to Figure 5-4 of Method 5 of
this appendix. The wet-test meter shall have
a capacity of 30 liters/revolution [1 cubic foot
(ft3)/revolution]. A spirometer of 400 liters (14
ft3) or more capacity, or equivalent, may be
used for calibration; however, a wet-test
meter is usually more practical. The wet-
test meter shall be periodically tested with a
spirometer or a liquid displacement meter to
ensure the accuracy. Spirometers or wet-test
meters of other sizes may be used, provided
that the specified accuracies of the proce-
dure are maintained. Run the metering sys-
tem pump for about 15 min. with the orifice
manometer indicating a median reading as
expected in field use to allow the pump to
warm up and to thoroughly wet the interior
of the wet-test meter. Then, at each of a
minimum of three orifice manometer set-
tings, pass an exact quantity of gas through
the wet-test meter and record the volume in-
dicated by the dry gas meter. Also record the
barometric pressure, the temperatures of the
wet test meter, the inlet temperatures of the
dry gas meter, and the temperatures of the
outlet of the dry gas meter. Record all cali-
bration data on a form similar to the one
shown in Figure 5-5 of Method 5 of this ap-
pendix and calculate Y, the dry gas meter
calibration factor, and AH@, the orifice cali-
bration factor at each orifice setting. Allow-
able tolerances for Y and AH@ are given in
Figure 5-6 of Method 5 of this appendix.

10.1.2 Estimating volumes for initial test
runs. For a facility’s initial test runs, the
regulated facility must have a target or de-
sired volume of gases to be sampled and a
target range of volumes to use during the
calibration of the dry gas meter. Use Equa-
tions 14A-1 and 14A-2 in section 12 of this
method to derive the target dry gas meter
volume (F,) for these purposes.

10.1.3 Calibration of anemometers and
temperature sensing devices. If the standard
anemometers in Method 14 of this appendix
are used, the calibration and integrity eval-
uations in sections 10.3.1.1 through 10.3.1.3 of
Method 14 of this appendix shall be used as
well as the recording device described in sec-
tion 2.1.3 of Method 14. The calibrations or
complete change-outs of anemometers shall
take place at a minimum of once per year.
The temperature sensing and recording de-
vices shall be calibrated according to the
manufacturer’s specifications.
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10.1.4 Calibration of flowmeters. The cali-
bration of flowmeters is necessary to ensure
that an equal volume of sampled gas is en-
tering each of the individual cassettes and
that no large differences, which could pos-
sibly bias the sample, exist between the cas-
settes.

10.1.4.1 Variable area, 65 mm flowmeters
or equivalent shall be used. These flow-
meters can be mounted on a common base
for convenience. These flowmeters shall be
calibrated by attaching a prepared cassette,
complete with filters and pads, to the flow-
meter and then to the system manifold. This
manifold is an aluminum cylinder with
valved inlets for connections to the flow-
meters/cassettes and one outlet to a dry gas
meter. The connection is then made to the
wet-test meter and finally to a dry gas
meter. All connections are made with tub-
ing.

10.1.4.2 Turn the dry gas meter on for 15
min. in preparation for the calibration. Turn
the dry gas meter off and plug the intake
hole of the cassette. Turn the dry gas meter
back on to evaluate the entire system for
leaks. If the dry gas meter shows a leakage
rate of less than 0.02 ft3/min at 10 in. of Hg
vacuum as noted on the dry gas meter, the
system is acceptable to further calibration.

10.1.4.3 With the dry gas meter turned on
and the flow indicator ball at a selected flow
rate, record the exact amount of gas pulled
through the flowmeter by taking measure-
ments from the wet test meter after exactly
10 min. Record the room temperature and
barometric pressure. Conduct this test for all
flowmeters in the system with all flow-
meters set at the same indicator ball read-
ing. When all flowmeters have gone through
the procedure above, correct the volume
pulled through each flowmeter to standard
conditions. The acceptable difference be-
tween the highest and lowest flowmeter rate
is 5 percent. Should one or more flowmeters
be outside of the acceptable limit of 5 per-
cent, repeat the calibration procedure at a
lower or higher indicator ball reading until
all flowmeters show no more than 5 percent
difference among them.

()0
F

€

Where

F.=Desired volume of dry gas to be sampled,
fts.

Fs=Desired or analytically optimum mass of
TF per cassette, micrograms of TF per cas-
sette (ug/cassette).
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10.1.4.4 This flowmeter calibration shall
be conducted at least once per year.

10.1.5 Miscellaneous equipment calibra-
tions. Miscellaneous equipment used such as
an automatic recorder/ printer used to meas-
ure dry gas meter temperatures shall be cali-
brated according to the manufacturer’s spec-
ifications in order to maintain the accuracy
of the equipment.

11.0 Analytical Procedure

11.1 The preferred primary analytical de-
termination of the individual isolated sam-
ples or the combined particulate and gaseous
samples shall be performed by an automated
methodology. The analytical method for this
technology shall be based on the manufac-
turer’s instructions for equipment operation
and shall also include the analysis of five
standards with concentrations in the ex-
pected range of the actual samples. The re-
sults of the analysis of the five standards
shall have a coefficient of correlation of at
least 0.99. A check standard shall be analyzed
as the last sample of the group to determine
if instrument drift has occurred. The accept-
able result for the check standard is 95 to 105
percent of the standard’s true value.

11.2 The secondary analytical method
shall be by specific ion electrode if the sam-
ples are distilled or if a TISAB IV buffer is
used to eliminate aluminum interferences.
Five standards with concentrations in the
expected range of the actual samples shall be
analyzed, and a coefficient of correlation of
at least 0.99 is the minimum acceptable limit
for linearity. An exception for this limit for
linearity is a condition when low-level
standards in the range of 0.01 to 0.48 ug fluo-
ride/ml are analyzed. In this situation, a
minimum coefficient of correlation of 0.97 is
required. TISAB Il shall be used for low-level
analyses.

12.0 Data Analysis and Calculations

12.1 Carry out calculations, retaining at
least one extra decimal point beyond that of
the acquired data. Round off values after the
final calculation. Other forms of calculations
may be used as long as they give equivalent
results.

12.2 Estimating volumes for initial test
runs.

Eq. 14A1

X=Number of cassettes used.

F.=Typical concentration of TF in emissions
to be sampled, pg/ft3, calculated from
Equation 14A-2.
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F

(R.)(R, )(4.536x10%ug/Ib)
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Where

R.=Typical emission rate from the facility,
pounds of TF per ton (Ib/ton) of aluminum.
R,=Typical production rate of the facility,
tons of aluminum per minute (ton/min).
V,=Typical exit velocity of the roof monitor
gases, feet per minute (ft/min).
A,=Open area of the roof monitor, square feet
(ft2).
12.2.1 Example calculation. Assume that
the typical emission rate (R.) is 1.0 Ib TF/ton

o (A)(V:)

(1.0 Ib/ton)(0.1 tons/min)(4.536 x10° ug/Ib)

Eq. 14A-2

of aluminum, the typical roof vent gas exit
velocity (V) is 250 ft/min, the typical produc-
tion rate (R;) is 0.10 ton/min, the known open
area for the roof monitor (A,) is 8,700 ft2, and
the desired (analytically optimum) mass of
TF per cassette is 1,500 pug. First calculate
the concentration of TF per cassette (F.) in
ug/ft3 using Equation 14A-2. Then calculate
the desired volume of gas to be sampled (F.)
using Equation 14A-1.

F, =20.855= . Eq.14A3
(8.700 £7)(250 ft/min)
1,500 ug)(8
R = 57540 £ = (500 He) Cassf’ttes) Eq. 14A4
(20855 pgt’)

This is a total of 575.40 ft3 for eight cas-
settes or 71.925 ft3/cassette.

12.3 Calculations of TF emissions from
field and laboratory data that would yield a
production related emission rate can be cal-
culated as follows:

12.3.1 Obtain a standard cubic feet (scf)
value for the volume pulled through the dry
gas meter for all cassettes by using the field
and calibration data and Equation 5-1 of
Method 5 of this appendix.

R. =

(TFea)(V, (A, (22107 Iblug)

12.3.2 Derive the average quantity of TF
per cassette (in pg TF/cassette) by adding all
laboratory data for all cassettes and dividing
this value by the total number of cassettes
used. Divide this average TF value by the
corrected dry gas meter volume for each cas-
sette; this value then becomes TFq (ug/ft3).

12.3.3 Calculate the production-based
emission rate (R.) in Ib/ton using Equation
14A-5.

e (R,)

12.3.4 As an example calculation, assume
eight cassettes located in a potline were used
to sample for 72 hours during the run. The
analysis of all eight cassettes yielded a total
of 3,000 ug of TF. The dry gas meter volume
was corrected to yield a total of 75 scf per
cassette, which yields a value for TFy4 of
3,000/75=5 ug/ft3. The open area of the roof

Eq. 14AS

monitor for the potline (A,) is 17,400 ft2. The
exit velocity of the roof monitor gases (V,) is
250 ft/min. The production rate of aluminum
over the previous 720 hours was 5,000 tons,
which is 6.94 tons/hr or 0.116 ton/min (Ry).
Substituting these values into Equation 14A-
5 yields:
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(5 ug/ft*)(250 f/min)(17,400 ft* (2210~ Ib/ug)

R, = - Eq.14A-6
(0.1 16 ton/mln)

R, = 0.411b/ton of aluminum produced. Eq. 14A-7

12.4 Corrections to volumes due to leak- 8.3.2 of this method, correct the volume as
age. Should the post-test leak check leakage detailed in Case | in section 6.3 of Method 5
rate exceed 4 percent as described in section of this appendix.
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cassettes for one-half of a potroom.
Note: This drawing does not reflect an equally acceptable

arrangement of 8 cassettes in a cassette group located along
at least 8 percent of the potroom roof.
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g2l ANEMOMETERS & RTD
559 LOCATIONS.
648
647 LOCATION SITING
CASSETTE ___| 646 WILL BE EVERY 85
LOCATIONS | S METERS ALONG THE
| 3 POTROOM ROOF OR A
R SPACING REPRESENT-
- [ean TIVE OF THE EXIT
640 VELOCITY OF THE
39 1 POTROOM GASES.

Note: This drawing does not reflect other potentially
acceptable arrangements.
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