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DRAFT 8/25/92

Section 86.090-21 of Subpart A is proposed to be amended by
adding paragraph (g) to read as follows:

§86.090-21 Application for certificétion
i p ’

(g) For methanol-fueled veh;cles, the, manufacturer shall
specify the blend of methanol fuel (f e., the percent ‘gasoline) for
which the vehicle was designed. | In the case of FFVs, the
manufacturer shall specify the range*of fuels and fuel mixtures for
which the vehicle was designed.
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Section 86.091-21 of Subpart A is proposed to be amended by
adding paragraph (g) to read as follows:

§86.091-21 Application for certification

(g9) For methanol-fueled vehicles, the manufacturer shall
specify the blend of methanol fuel (i.e., the percent gasoline) for
which the vehicle was designed. In the case of FFVs, the

manufacturer shall specify the range of fuels and fuel mixtures for
which the vehicle was designed.
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Section 86.094-21 of Subpart A is proposed to be amended by
adding paragraph (g) to read as follows:

586.094-21 Application for certification

(g) For methanol-fueled vehicles, the manufacturer shall
specify the blend of methanol fuel (i.e., the percent gasoline) for
which the vehicle was designed. In the case of FFVs, the

manufacturer shall specify the range of fuels and fuel mixtures for
which the vehicle was designed.

P.5




P65

DRAFT 8/25/92

Section 86.092-26 of Subpart A is proposed to be amended by
revising paragraph (a) (4) (i) (D) to read as follows:

§86.092-26 Mileage and service accumulation; emission measurements.

(a) * * *
(4) * * *
(1) * %* *
(D) Except with the advance approval of the Administrator,

the mileage interval between test points must be of equal length
except for the interval between zero miles and the first test, and
any interval before or after testing conducted in conjunction with
vehicle maintenance as specified in §86.090-25(g) (2).

* * * * *
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Section 86.095-26 of Subpart A is proposed to be amended by
revising paragraph (a) (4) (i) (D) to read as follows:

586.095-26 Mileage and service accumulation; emission measurements.

(a) * * »*
(4) * * *
&y * " "

(D) Except with the advance approval of the Administrator,
the mileage interval between test points must be of equal length
except for the interval between zero miles and the first test, and
any interval before or after testing conducted in conjunction with
vehicle maintenance as specified in §86.090-25(g) (2).

»* * * * *
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Section 86.107-90 of Subpart B is proposed to be amended by
revising paragraph (a) (2) (ii) and adding paragraph (a) (2) (iii) to
read as follows:

§86.107-90 Sampling and analytical system; evaporative emissions.

(a) * * *
(2) * * *
(ii) For methanol-fueled vehicles, a methanol sampling and

analyzing system is required in addition to the HFID analyzer. The
methanol sampling equipment shall consist of impingers for
collecting the methanol sample and appropriate equipment for
drawing the sample through the impingers. The analytical equipment
shall consist of gas chromatograph equipped with a flame ionization
detector. (NOTE: For 1990 through 1994 model year methanol-fueled
vehicles, a HFID calibrated on methanol may be used in place of the
HFID, calibrated on propane plus the methanol impingers and
associated analytical equipment).

(iii) The methanol sampling system shall be designed such
that, if a test vehicle emitted the maximum allowable level of
methanol (based on all applicable standards) during any phase of
the test, the measured concentration in the primary impinger would
exceed either 25 mg/l or a concentration equal to 25 times the
limit of detection for the GC analyzer, and such that the primary
impinger collects at least 90 percent of the analyte in the
samples. The remaining analyte shall be collected by the sacondary
impinger.
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Section 86.109-90 of Subpart B is proposed to be amended by

revising paragraphs (a)(2), (a)(3), (2)(4), (a)(5), (b), (b)(4),
(b) (3), (c), (c)(4) and (c)(5), and adding paragraphs (a) (6),
(b) (4) (1) - (b) (4) (iii), (b) (6) (1) - (b) (6) (iii), (c) (4) (i) -
(c) (4) (iii), (c) (6) (1) - (c) (6) (iii) and (d), and Figures B90-2 and

B90-3 to read as follows:

§ 86.109-90 Exhaust gas sampling system; Otto-cycle vehicles.
(a) x  x %
(2) x x

(i) Using a duct of unrestricted length maintained at
2350-+350F—{(3130+84€) a temperature above the maximum dew point of
the exhaust, but below 2500F (121°C); heating and possibly cooling
capabilities are required, or

(ii) Using a short duct (up to 12 feet long) constructed of
smooth wall pipe with a minimum of flexible sections, maintained at
2350+ 50F—(113°+8°€) a temperature above the maximum dew point of
the exhaust, but below 2500F (1210C), prior to the test and during
the 10 minute hot soak segment and uninsulated during the test
(insulation may remain in place and/or heating may occur during
testing provided maximum temperature is not exceeded); or

(iii) Using smooth wall duct less than five feet long
with no required heating. A minimum number of short flexible
connectors are allowed under this option.

(iv) Omitting the duct and performing the exhaust gas
dilution function at the vehicle tailpipe exit.

(3) Positive displacement pump. The Positive Displacement
Pump-Constant Volume Sampler (PDP - CVS), Figure B90 - 1 satisfies
the first condition by metering at a constant temperature and
pressure through the pump. The total volume is measured by counting
the revolutions made by the calibrated positive displacement pump.
The proportional samples for the Dbag sample, and for
methanol-fueled vehicles, the methanol sample (Figure B90 - 2) and
the formaldehyde sample (Figure B90 - 3), are achieved by sampling
at a constant flow rate. For methanol-fueled vehicles, the sample
lines for the methanol and formaldehyde samples are heated to
2350431 50F—(3330+680€) prevent condensation. The sample 1line
temperature shall be above the maximum dew point of the sample, but
below 2500F (121°C).

Note: For 1990 through 1994 model year methanol-fueled
vehicles, methanol and formaldehyde sampling may be omitted
provided the bag sample (hydrocarbons and methanol) is analyzed
using a HFID calibrated with methanol.

(4) Critical flow venturi. The operation of the Critical
Flow Venturi -- Constant Volume Sampler (CFV - CVS) sample system,
Figure B90 - 4, is based upon the principles of fluid dynamics
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associated with critical flow. Proportional sampling throughout
temperature excursions is maintained by use of small CFVs in the
sample lines (for methanol-fueled vehicles, one line supplies
sample for the bag sample, another line supplies sample for the
methanol sample, and a third line supplies sample for the
formaldehyde sample.) The methanol and formaldehyde sample lines
are heated to zZ350+350F—(3130+84CS) prevent condensation. The
sample line temperature shall be above the maximum dew point of the
sample, but below 2500F (1210CQC). witlr Care should be+ng taken to
ensure that the CFVs of the sample probes are not heated since
heating of the CFVs would cause 1loss of proportionality. The
variable mixture flow rate is maintained at sonic velocity, is
inversely proportional to the square root of the gas temperature,
and is computed continuously. Since the pressure and temperature
are the same at all venturi inlets, the sample volume is
proportional to the total volume.

Note: For 1990 through 1934 model year methanol-fueled
vehicles, methanol and formaldehyde sampling may be omitted
provided the bag sample (hydrocarbons and methanol) is analyzed
using a HFID calibrated with methanol.

(5) Electronic Flow Control The Critical Flow Venturi -
Electronic Flow Control - Constant Volume Sampler (CFV-EFC-CVS)
system is identical to the CFV-CVS system described in paragraphs
(a) (4) and (c), except that it maintains proportional sampling for
methancl and formaldehyde by measuring the CVS8 flow rate, and
electronically controlling sample flow rates. For methanol-fueled
vehicles, the samples lines for the methanol and formaldehyde
samples are heated to prevent condensation. The sample line
temperature shall be above the maximum dew point of the sample, but
below 2500F (1210C).

(6) Other svstems. Other sampling systems may be used if
shown to yield equivalent results, and if approved in advance by
the Administrator.

(b) Component description, PDP - CVS. The PDP - CVS, Figure
B90 - 1, consists of a dilution air filter and mixing assembly,
heat exchanger, positive displacement pump, sampling systems (see
Figure B90 - 2 for methanol sampling system and Figure B90 - 3 for
formaldehyde sampling system) sampling lines which are heated to
2350 +350P—(1330+89€r prevent condensation in the case of the
methanol-fueled vehicles (heating of the sample lines may be
omitted, provided the methanol and formaldehyde sample collection
systems are close coupled to the probes thereby preventing loss of
sample due to cooling and resulting condensation in the sample
lines), and associated valves, pressure and temperature sensors.
The PDP - CVS shall conform to the following requirements:

* * * * *

(4) The flow capacity of the CVS shall be large enough to
completely eliminate water condensation in the dilution and
sampling systems. (300 to 350 cfm (0.142 to 0.165 m’/s) is
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sufficient for most petroleum-fueled vehicles. Higher flow rates
are required for methanol-fueled vehicles. Procedures for
determining CVS flow rates are detailed in "Calculation of
Emissions and Fuel Economy When Using Alternative Fuels," EPA
460/3-83-009.) Dehumidifying the dilution air before entering the
CVS 1is allowed. Heating the dilution air is also allowed,
provided:

(1) The air (or air plus exhaust gas) temperature does not
exceed 2500F.

(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be insulated when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples shall be of sufficient size so as not to impede sample
flow. A single dilution air sample, covering the total test
period, may be collected for the determination of methanol and
formaldehyde background (methanol-fueled vehicles).

(6) The methanol sample collection system and the
formaldehyde sample collection system shall each be of sufficient
capacity so as to collect samples of adequate size for analysis
without significant impact on the volume of dilute exhaust passing
through the PDP.

(i) The methanol system shall be designed such that, if a
test vehicle emitted the maximum allowable level of methanol (based
on all applicable standards) during the first phase of the test,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detection for the GC analyzer. Sampling systems for all phases
shall be identical.

(ii) The formaldehyde system shall be designed such that, if
a test vehicle emitted formaldehyde at a rate equal to ten percent
(on a mass basis) of the maximum allowable lavel for methanol (or
the maximum formaldehyde level allowed by a specific formaldehyde
standard, whichever is less) during the first phase of the test,
the concentration of formaldehyde in the DNPH solution of the
primary impinger, or solution resulting from the extraction of the
DNPH cartridge, shall exceed either 2.5 mg/l or a concentration
equal to 25 times the limit of detaection for the HPLC analyzer.

(iii) The methanol and formaldehyde impinger systems shall be
designed such that the primary impinger collects at least 90
percent of the analyte in the samples. The remaining analyte shall
be collected by the secondary impinger. This requirement does not
apply to dilution air samples, since they do not require secondary
impingers, or to samples in which the concentration in the primary

10
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impinger approaches the limit of detection.

(c) Component description, CFV - CVS. The CFV-CVS sample
system, Figure B90 - 4, consists of a dilution air filter and
mixing-assembly, a cyclone particulate separator, unheated sampling
venturies for the bag samples, and for the methanol and
formaldehyde samples from methanol-fueled vehicles, samples lines
heated to 2Z35°+i50F—{31313%+80€)r prevent condensation for the
methanol and formaldehyde samples from methancl fueled vehicles
(heating of the sample lines may be omitted provided, the methanol
and formaldehyde sample collection systems are close coupled to the
probes thereby preventing loss of sample due to cooling and
resulting condensation in the sample lines), a critical flow
venturi, and assorted valves, and pressure and temperature sensors.
The CFV sample system shall conform to the following requirements:

* * * * *

(4) The flow capacity of the CVS shall be large enough to
completely eliminate water condensation in the dilution and
sampling systems. (300 to 350 cfm (0.142 to 0.165 m’/s) is
sufficient for most petroleum-fueled vehicles. Higher flow rates
are required for methanol-fueled vehicles. Procedures for

determining CVS flow rates are detailed in "Calculation of
Emissions and Fuel Economy When Using Alternative Fuels," EPA
460/3-83-009.) Dehumidifying the dilution air before entering the
CV8 is allowed. Heating the dilution air is also allowed,
provided:

(1) The air (or air plus exhaust gas) temperature does not
axceed 2500F.

(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be insulated when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples shall be of sufficient size so as not to impede sample
flow. A s8single dilution air sample, covering the total test
period, may be collected for the determination of methanol and
formaldehyde background (methanol-fueled vehicles)

(6) The methanol sample <collection system and the
formaldehyde sample collection system shall each be of sufficient
capacity so as to collect samples of adequate size for analysis
without significant impact on the volume of dilute exhaust passing
through the CVS.

(i) The methanol system shall be designed such that, if a
test vehicle emitted the maximum allowable level of methanol (based

11
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on all applicable standards) during the first phase of the tast,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detection for the GC analyzer. Sampling systems for all. phases
shall be identical. .

(ii) The formaldehyde system shall be designed such that, if
a test vehicle emitted formaldehyde at a rate equal to ten percent
(on a mass basis) of the maximum allowable level for methanol (or
the maximum formaldehyde level allowed by a specific formaldehyde
standard, whichever is less) during the first phase of the test,
the concentration of formaldehyde in the DNPH solution of the
primary impinger, or solution resulting from the extraction of the
DNPH cartridge, shall exceed either 2.5 mg/l or a concentration
equal to 25 times the limit of detection for the HPLC analyzer.
Sampling systems for all phases shall be identical.

(iii) The methanol and formaldehyde systems shall be designed
such that the primary impinger collects at least 90 percent of the
analyte in the samples. The remaining analyte shall be collected
by the secondary impinger. This requirement does not apply to
dilution air samples, since they do not require secondary
impingers, or to samples in which the concentration in the primary
impinger approaches the limit of detection.

(d) Component description, CFV-EFC-CVS.

The CVS sample system is identical to the system described in
paragraph (c), plus includes a means of electronically measuring
the CVS flow rate, and electronic mass flow controllers for the
methanol and formaldehyde sample lines. Separate flow meters are
recommended to totalize sample flow volumes. The EFC sample system
shall conform to all of the requirements listed in paragraph (c),
except that the methanol and formaldehyde samples mat both be drawn
from a single static probe. It also must comply with the following
additional raquirements:

(1) The ratio of the CVS flow rate to the sample flow rate
shall not deviate from the design ratio by more than +5 percent.

(2) Flow meters to totalize sample volumes for methanol
and/or formaldehyde samples shall have an accuracy of +2 percent.
Total sample volumes may be obtained from the flow controllers,
provided that the controllers can be shown to have an accuracy of
no greater than *2 percent.

12
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Section 86.109-94 of Subpart B is proposed to be amended by

revising paragraphs (a) (2), (a)(3), (a)(4), (a)(5), (b), (b)(4),

(b) (3), (¢}, (c)(4) and (c)(5), and adding paragraphs (a)(s),
(b) (4) (1) - (b)(4) (iii), (c)(4) (i) = (c) (4) (iii), (b) (6) (i) -
(b) (8) (1i1), (<) (6) (1) - (c) (6) (iii) and (d), and Figures B94-2 and

B94-3 to read as follows:

§ 86.109-94 Exhaust gas sampling system; Otto-cycle vehicles not
requiring particulate emissions measurement.

(a) * * *
(2) * * *

(1) Using a duct of unrestricted length maintained at
23504159 F—(+130+80€) a temperature above the maximum dew point of
the exhaust, but below 2500F (1210C); heating and possibly cooling
capabilities are required, or

(ii) Using a short duct (up to 12 feet long) constructed of
smooth wall pipe with a minimum of flexible sections, maintained at
2350+350F—(31330+80€) a temperature above the maximum dew point of
the exhaust, but below 2500F (1210C), prior to the test and during
the 10 minute hot soak segment and uninsulated during the test

(insulation may remain in place and/or heating may occur during

testing provided maximum temperature is not exceeded); or

(iii) Using smooth wall duct less than five feet long
with no required heating. A minimum number of short flexible
connectors are allowed under this option.

(iv) Omitting the duct and performing the exhaust gas
dilution function at the vehicle tailpipe exit.

(3) Positive displacement pump. The Positive Displacement
Pump-Constant Volume Sampler (PDP - CVS), Figure B90 - 1 satisfies
the first condition by metering at a constant temperature and
pressure through the pump. The total volume is measured by counting
the revolutions made by the calibrated positive displacement pump.
The proportional samples for the bag sample, and for
methanol-fueled vehicles, the methanol sample (Figure B90 - 2) and
the formaldehyde sample (Figure B90 - 3), are achieved by sampling
at a constant flow rate. For methanol-fueled vehicles, the sample
lines for the methanol and formaldehyde samples are heated to
2356+ 50F—(31304+86C)> prevent condensation. The sample line
temperature shall be above the maximum dew point of the sample, but
below 2500F (1210C).

Note: For 1990 through 1994 model year methanol-fueled
vehicles, methanol and formaldehyde sampling may be omitted
provided the bag sample (hydrocarbons and methanol) is analyzed
using a HFID calibrated with methanol.

(4) Critical flow venturi. The operation of the Critical

15
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Flow Venturi -- Constant Volume Sampler (CEV - CVS) sample system,
Figure B90 - 4, is based upon the principles of fluid dynamics
associated with critical flow. Proportional sampling throughout
temperature excursions is maintained by use of small CFVs in the
sample lines (for methanol-fueled vehicles, one line supplies
sample for the bag sample, another line supplies sample for the
methanol sample, and a third 1line supplies sample for the
formaldehyde sample.) The methanol and. formaldehyde sample lines
are heated to 2Z35R+3iSeF—{(31330+80C)> prevent condensation. The
sample line temperature shall be above the maximum dew point of the
sample, but below 2500F (1219°C). wiek Care should bes4ng taken to
ensure that the CFVs of the sample probes are not heated since
heating of the CFVs would cause loss of proportionality. The
variable mixture flow rate is maintained at sonic velocity, is
inversely proportional to the square root of the gas temperature,
and is computed continuously. Since the pressure and temperature
are the same at all wventuri inlets, the sample volume 1is
proportional to the total volume.

Note: For 1990 through 1994 model year methanol-fueled
vehicles, methanol and formaldehyde sampling may be omitted
provided the bag sample (hydrocarbons and methanol) is analyzed
using a HFID calibrated with methanol.

(5) Electronic Flow Control The Critical Flow Venturi -
Electronic Flow Control - Constant Volume Sampler (CFV-EFC-CVS)
system is identical to the CFV-CVS system described in paragraphs
(a) (4) and (c), except that it maintains proportional sampling for
methanol and formaldehyde by measuring the CVS flow rate, and
electronically controlling sample flow rates. For methanol-fueled
vehicles, the samples lines for the methanol and formaldehyde
samples are heated to prevent condensation. The sample line
temperature shall be above the maximum dew point of the sample, but
below 2500F (1210°C).

(6) Other systems. Other sampling systems may be used if
shown to yield equivalent or superior results, and if approved in
advance by the Administrator.

(b) Component description, PDP - CVS. The PDP - CVS, Figure
B90 - 1, consists of a dilution air filter and mixing assembly,
heat exchanger, positive displacement pump, sampling systems (see
Figure B90 - 2 for methanol sampling system and Figure B90 - 3 for
formaldehyde sampling system) sampling lines which are heated to
23504+150F—(3130+89€) prevent condensation in the case of the
methanol-fueled vehicles (heating of the sample lines may be
omitted, provided the methanol and formaldehyde sample collection
systems are close coupled to the probes thereby preventing loss of
sample due to cooling and resulting condensation in the sample
lines), and associated valves, pressure and temperature sensors.
The PDP - CVS shall conform to the following requirements:

* x * * *

(4) The flow capacity of the CVS shall be large enough to

le
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completely eliminate water condensation in the dilution and

sampling systems. (300 to 350 cfm (0.142 to 0.165 ml/g) 1is
sufficient for most petroleum-fueled vehicles. Higher flow rates
are required for methanol-fueled vehicles. Procedures for
determining CVS flow rates are detailed in "Calculation of
Emissions and Fuel Economy When Using Alternative Fuels," EPA
460/3-83-009.) Dehumidifying the dilution air before entering the
CVS is allowed. Heating the dilution air is also allowed,
provided:

(i) The air (or air plus exhaust gas) temperature does not

excaeed 2500F.

(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be insulated when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples shall be of sufficient size so as not to impede sample
flow. A single dilution air sample, covering the total test
period, may be collected for the determination of methanol and
formaldehyde background (methanol-fueled wvehicles).

(6) The methanol sample collection system and the
formaldehyde sample collection system shall each be of sufficient
capacity so as to collect samples of adequate size for analysis
without significant impact on the volume of dilute exhaust passing
through the PDP.

(i) The methanocl system shall be designed such that, if a
test vehicle emitted the maximum allowable level of methanol (based
on all applicable standards) during the first phase of the test,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detection for the GC analyzer. Sampling systems for all phases
shall be identical.

(ii) The formaldehyde system shall be designed such that, if
a test vehicle emitted formaldehyde at a rate equal to ten percent
(on a mass basis) of the maximum allowable level for methanol (or
the maximum formaldehyde level allowed by a specific formaldehyde
standard, whichever is less) during the first phase of the test,
the concentration of formaldehyde in the DNPH solution of the
primary impinger, or solution resulting from the extraction of the
DNPH cartridge, shall exceed either 2.5 mg/l or a concentration
equal to 25 times the limit of detection for the HPLC analyzer.

(iii) The methanol and formaldehyde impinger systems shall be
designed such that the primary impinger collects at least 90
percent of the analyte in the samples. The remaining analyte shall
be collected by the secondary impinger. This requirement does not

17
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apply to dilution air samples, since they do not require secondary
impingers, or to samples in which the concentration in the primary
impinger approaches the limit of detection.

(c) Component description, CFV - CVS. The CFV-CVS sample

system, Figure B90 - 4, consists of a dilution air filter and
mixing assembly, a cyclone particulate separator, unheated samplinu
venturies for the bag samples, and for the methanol and

formaldehyde samples from methanol-fueled vehicles, samples lines
heated to 2Z35%+35°F—{3313°+88€) prevent condensation for the
methanol and formaldehyde samples from methanol fueled vehicles
(heating of the sample lines may be omitted provided, the methanol
and formaldehyde sample collection systems are close coupled to the
probes thereby preventing loss of sample due to cooling and
resulting condensation in the sample 1lines), a critical flow
venturi, and assorted valves, and pressure and temperature sensors.
The CFV sample system shall conform to the following requirements:

* * * * *

(4) The flow capacity of the CVS shall be large enough to
completely eliminate water condensation in the dilution and
sampling systems. (300 to 350 cfm (0.142 to 0.165 m’/s) is
sufficient for most petroleum-fueled vehicles. Higher flow rates
are required for methanol-fueled vehicles. Procedures for

determining CVS flow rates are detailed in "Calculation of
Emissions and Fuel Economy When Using Alternative Fuels," EPA
460/3-83-009.) Dehumidifying the dilution air before entering the

CVS is allowed. Heating the dilution air is also allowed,
provided:
(1) The air (or air plus exhaust gas) temperature does not

excead 2500F,

(i1) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
systen be insulated when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples shall be of sufficient size so as not to impede sample
flow. A single dilution air sample, covering the total test
period, may be collected for the determination of methanol and
formaldehyde background (methanol-fueled vehicles)

(6) The methanol sample <collection system and the
formaldehyde :ample collection system shall each be of sufficient
capacity so =. to collect samples of adequate size for analysis
without signi:icant impact on the volume of dilute exhaust passing
through the CVS.

18
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(i) The methanol system shall be designed such that, if a
test vehicle emitted the maximum allowable level of methanol (based
on all applicable standards) during the first phase of the test,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detection for the GC analyzer. Sampling systems for all phases
shall be identical.

(ii) The formaldehyde system shall be designed such that, if
a test vehicle emitted formaldehyde at a rate equal to ten percent
(on a mass basis) of the maximum allowable level for methanol (or
the maximum formaldehyde level allowed by a specific formaldehyde
standard, whichever is less) during the first phase of the test,
the concentration of formaldehyde in the DNPH solution of the
primary impinger, or solution resulting from the extraction of the
DNPH cartridge, shall exceed either 2.5 mg/l or a concentration
equal to 25 times the limit of detection for the HPLC analyzer.
Sampling systems for all phases shall be identical.

(iii) The methanol and formaldehyde systems shall be designed
such that the primary impinger collects at least 90 percent of the
analyte in the samples. The remaining analyte shall be collected
by the secondary impinger. This requirement does not apply to
dilution air samples, since they do not require secondary
impingers, or to samples in which the concentration in the primary
impinger approaches the limit of detection.

(d) Component description, CEFV-EFC-CVS.

The CVS sample system is identical to the system described in
paragraph (c), plus includes a means of electronically measuring
the CVS flow rate, and electronic mass flow controllers for the
methanol and formaldehyde sample lines. Separate flow meters are
recommended to totalize sample flow volumes. The EFC sample system
shall conform to all of the requirements listed in paragraph (c),
except that the methanol and formaldehyde samples mat both be drawn
from a single static probe. It also must comply with the following
additional requirements:

(1) The ratio of the CVS flow rate to the sample flow rate
shall not deviate from the design ratio by more than +5 percent.

(2) Flow meters to totalize sample volumes for methanol
and/or formaldehyde samples shall have an accuracy of 12 percent.
Total sample volumes may be obtained from the flow controllers,
provided that the controllers can be shown to have an accuracy of
no greater than *2 percent.
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Section 86.110-90 of Subpart B is proposed to be amended by

revising paragraphs (a) (1), (a)(5) (i), (a)(5)(ii) and (c) (6),
(c) (13) (iii), and (c) (14), adding paragraphs (b) (3) (i) -
(b) (3) (iii) and (c) (3) (i) - (c) (3) (iii), and recodifying paragraphs

(b) (3) through (b) (15) as (b) (4) through (b) (16) and (c) (3) through
(c) (16) as (c) (4) through (c) (17), to read as follows:

S 86.110-90 Exhaust gas sampling system; diesel vehicles.
(a) * * *

(1) This sampling system requires the use of a PDP-CVS, CFV
(or a CFV-EFC-CVS), sample system with heat exchanger connected to
a dilution tunnel. Figure B90-5 is a schematic drawing of the PDP
system. Figure B90-6 is a schematic drawing of the CFV system
(methanol-fueled Otto-cycle vehicles may be tested using this test
equipment.)

* * * *x *
(5) * * *
(1) A tailpipe to dilution tunnel duct of unrestricted

length maintained at 235+356F—{(333+86€)> a temperature above the dew
point of the mixture, but below 250°F (1210C) through heating and

cooling as required; or

(ii) Using a short duct (up to 12 feet long) constructed of
smooth wall pipe with a minimum of flexible sections maintained at

235+350F—(3+33+689€)> a temperature above the dew point of the
mixture, but below 2500F (1210C) prior to the test and during
breaks in testing (insulation may remain in place and or heating
may occur during the testing provided the maximum temperature is
not exceeded); or

* * * * *

(b) * * *

(3) The EFC sample system shall conform to all of the
requirements listed for the exhaust gas EFC sample system (§86.109
(d)) with four exceptions:

(1) A flow rate of sufficient volume is required to
maintain the diluted exhaust stream, from which the particulate
sample flow is taken, at a temperature of 125 F (52 C) or less.

(ii) A heat exchanger is required.

(iii) The gas mixture temperature variation from its value at
the start of the test shall be limited to +20 F (11 C) during the
entire test.

(iv) The cyclonic separator is optional.

22




P.24

DRAFT 8/25/92

(4) The transfer of heat from the vehicle exhaust gas shall
be minimized between the point where it leaves the vehicle
tailpipe(s) and the point where it enters the dilution tunnel
airstream. To accomplish this, a short length (not more than 12
feet (365 cm) if uninsulated, or not more than 20 feet (610 cm) if
insulated) of smooth stainless steel tubing from the tailpipe to
tubing dilution tunnel is required. This tubing shall have a
maximum inside diameter of 4.0 inches (10.2 cm). Short sections of
flexible tubing at connection points are allowed.

(5) The vehicle exhaust shall be directed downstream at the
point where it is introduced into the dilution tunnel.

(6) The dilution air shall be between 680F (20°C) and 860F
(300C) during the test (unless the requirements of (b) (4) of
Section 86.109-90 are also met).

(7) The dilution tunnel shall be:

(i) Sized to permit development of turbulent flow
(Reynold’s No. >>4000) and complete mixing of the exhaust and
dilution air between the mixing orifice and each of the two sample
probes (i.e., the particulate probe and the heated HC sample

probe). It is recommended that uniform mixing be demonstrated by
the user.

(ii) At least 8.0 inches (20.3 cm) in diameter.

(iii) Constructed of electrically conductive material which

does not react with the exhaust components.
(iv) Grounded.

(8) The temperature of the diluted exhaust stream inside of
the dilution tunnel shall be sufficient to prevent water
condensation. However, the sample zone dilute exhaust temperature
shall not exceed 1250F (529C) at any time during the test.

(9) The particulate sample probe shall be:

(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e., near the tunnel centerline,
approximately 10 tunnel diameter downstream from the point where
the exhaust enter the dilution tunnel).

(ii) Sufficiently distant (radially) from the total
hydrocarbon probe so as to be free from the influences of any wakes
or eddies produced by the total hydrocarbon probe.

(iii) 0.5 inch (1.27 cm) minimum inside diameter.

(iv) The distance from the sampling tip to the filter holder
shall be at least 5 probe diameters (for filters located inside of
the tunnel), but not more than 40.0 inches (102 cm) for filters
located outside of the dilution tunnel.
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(v) Free from sharp bends.

(vi) Configured so that a clean particulate filter
(including back up filter) can be selected simultaneously with the
selection of an empty gaseous emissions bag.

(10) The flow rate through the particulate probe shall be
maintained to a constant value within +5 percent of the set flow
rate.

(11) The particulate sample pump shall be located
sufficiently distant from the dilution tunnel so that the inlet gas
temperature is maintained at a constant temperature (+5.00F
(2.89C)).

(12) The gas meters or flow instrumentation shall be located
sufficiently distant from the tunnel so that the inlet gas
temperature remains constant (+5.00F (2.890C)).

(13) The total hydrocarbon probe shall be:
(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e., approximately 10 tunnel

diameters downstream from the point where the exhaust enters the
dilution tunnel).

(i1) Sufficiently distant (radially) from the particulate
probe so as to be free from the influence of any wakes or eddies
produced by the particulate probe.

(iii) Heated and insulated over the entire length to maintain
a 37594200F (1910+11°C) wall temperature.

(iv) 0.19 in. (0.48 cm) minimum inside diameter.

(14) It is intended that the total hydrocarbon probe be free
from cold spots (i.e., free from cold spots where the probe wall
temperature is less than 3550F.) This will be determined by a
temperature sensor located on a section of the probe wall outside
of the dilution tunnel. The temperature sensor shall be insulated
from any heating elements on the probe. The sensor shall have an
accuracy and precision of +20F (1.10C).

(15) The dilute exhaust gas flowing in the hydrocarbon
sample system shall be:

(1) At 3750F+100F (1910C+6°C) immediately before the heated
filter. This will be determined by a temperature sensor located
immediately upstream of the filter. The sensor shall have an
accuracy and precision of +20F (1.19C)

(ii) At 3750F+100F (1910C+6°C) immediately before the HFID.
This will be determined by a temperature sensor located at the exit
of the heated sample line. The sensor shall have an accuracy and
precision of +20F (1.19C)
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(16) It is intended that the dilute exhaust gas flowing in
the hydrocarbon sample system be between 3659F and 3850F (1850C and
1970C).

(C) * * *

(3) The EFC sample system shall conform to all of the
requirements listed for the exhaust gas EFC sample system (§86.109
(d) with three exceptions:

(i) A flow rate of sufficient volume is required to
maintain the diluted exhaust stream, from which the particulate
sample flow is taken, at a temperature of 125 F (52 C) or less.

(ii) A heat exchanger is required.

(iii) The gas mixture temperature variation from its value at
the start of the test shall be limited to +20 F (11 C) during the
entire test.

(iv) The cyclonic separator is optional.

(4) Losses of methanol due to condensation of water in the
duct connecting the vehicle tail pipe to the dilution tunnel must
be mimimired eliminated. This may be accomplished by:

(1) The use of a duct of unrestricted length maintained at
through heating and cooling as required, or

(ii) The use of a short duct (up to 12 feet 1long)
constructed of smooth wall pipe with a minimum of flexible sections
maintained at 235043150F{(331364+86€) a temperature above the maximum
dew point of the exhaust, but below 2500F, prlor to the test and
during breaks in testing (insulation may remain in place and/or
heating may occur during testing provided maximum temperature in
not exceeded); or

(iid) Using a smooth wall duct less than five feet long with
no required heating, or

(iv) Omitting the duct and performing the exhaust gas
dilution function at the vehicle tailpipe exit.

(5) The vehicle exhaust shall be directed downstream at the
point where it is introduced into the dilution tunnel.

(6) The dilution air shall be between 680F (200C) and B86°F
(300C) during the test (unless the requirements of (b) (4) of
Section 86.109-90 are also met).

(7 The dilution tunnel shall be:

(1) Sized to permit development of turbulent flow
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(Reynold’s No. >>4000) and complete mixing of the exhaust and
dilution air between the mixing orifice and the particulate sample

probe. It is recommended that uniform mixing be demonstrated by
the user.

(i1) At least 8.0 inches (20.3 cm) in diameter.

(111) Constructed of electrically conductive material which

does not react with the exhaust components.
(iv) Grounded.

(8) The temperature of the diluted exhaust stream inside of
the dilution tunnel shall be sufficient to prevent water
condensation. However, the sample zone dilute exhaust temperature
shall not exceed 1250F (520C) at any time during the test.

(9) The particulate sample probe shall be:

(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e., near the tunnel centerline,
approximately 10 tunnel diameters downstream from the point where
the exhaust enters the dilution tunnel).

(ii) Sufficiently distant (radially) from the total
hydrocarbon probe so as to be free from the influence of any wakes
or eddies produced by the total hydrocarbon probe.

(iii) 0.5 inch (1.27 cm) minimum inside diameter.

(iv) The distance from the sampling tip to the filter holder
shall be at lest 5 probe diameters (for filters located inside of
the tunnel), but not more than 40.0 inches (102 cm) for filters
located outside of the dilution tunnel.

(v) Free from sharp bends.

(vi) Configured so that a <clean particulate filter
(including back up filter) can be selected simultaneously with the
selection of an empty gaseous emissions bag.

(10) The flow rate through the particulate probe shall be
maintained to a constant value within +5 percent of the set flow
rate.

(11) The particulate sample pump shall be located
sufficiently distant from the dilution tunnel so that the inlet gas
temperature is maintained at a constant temperature (+5.00F
(2.89C)).

(12) The gas meters or flow instrumentation shall be located
sufficiently distant from the tunnel so that the inlet gas
temperature remains constant (+5.00F (2.890C)).

(13) The hydrocarbon probe shall be:
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(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e. approximately 10 tunnel
diameters downstream from the point where the exhaust enters the
dilution tunnel).

(ii) Sufficiently distant (radially) from the particulate
probe so as to be free from the influence of any wakes of eddies
produced by the particulate probe.

(iid) Heated and insulated over the entire length to maintain

a 2350 350F—(3139+89€) wall temperature above the maximum dew point
of the sample, but below 2500F.

(iv) 0.12 in. (0.48 cm) minimum inside diameter.

(14) It is intended that the total hydrocarbon probe be free
from cold spots (i.e., free from cold spots where the probe wall
temperature is less than 2264F the maximum dew point of the
sample.) This will be determined by a temperature sensor located
on a section of the probe wall outside of the dilution tunnel. The
temperature sensor shall be insulated from any heating elements on
the probe. The sensor shall have an accuracy and precision of #20F
(1.1eC).

(15) The dilute exhaust gas flowing in the hydrocarbon
sample system shall be:

(1) At 2350F+150F (1130C+80C) immediately before the heated
filter. This will be determined by a temperature sensor located
immediately upstream of the filter. The sensor shall have an
accuracy and precision of #20F (l1.10C).

(i1i) At 2359+150F (1130C+80C) immediately before the HFID.
This will be determined by a temperature sensor located at the exit
of the heated sample line. The sensor shall have an accuracy and
precision of #+20F (1.19°C).

(16) It is intended that the dilute exhaust gas flowing in
the hydrocarbon sample system between 2200F and 2500F (105°C and
1210C).

(17) For methanol-fueled vehicles, bag sampling procedures
for the measurement of hydrocarbons as described in Section 86.109
may be employed.

* * x * *
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Section 86.110-94 of Subpart B is Proposed to be amended by

revising paragraphs (a) (1), (a)(5) (i), (a)(5)(ii) and (c)(6),
(c) (13) (iii), and (c) (14), adding paragraphs (b) (3) (i) -
(b) (3) (1i1) and (c) (3) (i) - (c) (3) (iii), and recodifying paragraphs

(b) (3) through (b) (15) as (b) (4) through (b) (16) and (c) (3) through
(c) (16) as (c) (4) through (c) (17), to read as follows:

§ 86.110-94 Exhaust gas sampling system; diesel-cycle vehicles, and
Otto-cycle vehicles requiring particulate emissions measurements.

(a) x * *

(1) This sampling system requires the use of a PDP-CVS, CFV
(or a CFV-EFC-CVS), sample system with heat exchanger connected to
a dilution tunnel. Figure B90-5 is a schematic drawing of the PDP
system. Figure B90-6 is a schematic drawing of the CFV system.

* * %* * *
(5) * * *

(i) A duct of unrestricted length maintained at 235+156F
+333+89€) a temperature above the dew point of the mixture, but
below 2500F (121°C) through heating and cooling as required; or

(ii) A short duct (up to 12 feet long) constructed of smooth
wall pipe with a minimum of flexible sections maintained at

235+3I5°F—313+8%€)r a temperature above the dew point of the
mixture, but below 2500F (1210C) prior to the test and during

breaks in testing (insulation may remain in place and or heating
may occur during the testing provided the maximum temperature is
not exceeded); or

* * * * *

(b) * * *

(3) The EFC sample system shall conform to all of the
requirements listed for the exhaust gas EFC sample system (§86.109
(d) with four exceptions:

(1) A flow rate of sufficient volume is required to
maintain the diluted exhaust stream, from which the particulate
sample flow is taken, at a temperature of 125 F (52 C) or less.

(ii) A heat exchanger is required.

(iii) The gas mixture temperature variation from its value at
the start of the test shall be limited to +20 F (11 C) during the
entire test.

(iv) The cyclonic separator is optional.

(4) The transfer of heat from the vehicle exhaust gas shall
be minimized between the point where it 1leaves the vehicle
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tailpipe(s) and the point where it enters the dilution tunnel
airstream. To accomplish this, a short length (not more than 12
feet (365 cm) if uninsulated, or not more than 20 feet (610 cm) if
insulated) of smooth stainless steel tubing from the tailpipe to
tubing dilution tunnel is required. This tubing shall have a
maximum inside diameter of 4.0 inches (10.2 cm). Short sections of
flexible tubing at connection points are allowed.

(5) The vehicle exhaust shall be directed downstream at the
point where it is introduced into the dilution tunnel.

(6) The dilution air shall be between 680F (20°C) and 86°F
(300C) during the test (unless the requirements of (b) (4) of
Section 86.109-90 are also met).

(7) The dilution tunnel shall be:

(1) Sized to permit development of turbulent flow
(Reynold’s No. >>4000) and complete mixing of the exhaust and
dilution air between the mixing orifice and each of the two sample
probes (i.e., the particulate probe and the heated HC sample

probe). It is recommended that uniform mixing be demonstrated by
the user.

(1i) At least 8.0 inches (20.3 cm) in diameter.

(iii) Constructed of electrically conductive material which

does not react with the exhaust components.
(iv) Grounded.

(8) The temperature of the diluted exhaust stream inside of
the dilution tunnel shall be sufficient to prevent water
condensation. However, the sample zone dilute exhaust temperature
shall not exceed 12590F (520C) at any time during the test.

(9) The particulate sample probe shall be:

(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e., near the tunnel centerline,
approximately 10 tunnel diameter downstream from the point where
the exhaust enter the dilution tunnel).

(ii) Sufficiently distant (radially) from the THC probe
(when the THC probe is required) so as to be free from the
influences of any wakes or eddies produced by the THC probe.

(1ii) 0.5 inch (1.27 cm) minimum inside diameter.

(iv) The distance from the sampling tip to the filter holder
shall be at least 5 probe diameters (for filters located inside of
the tunnel), but not more than 40.0 inches (102 cm) for filters
located outside of the dilution tunnel.

(v) Free from sharp bends.
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(vi) Configured so that a <clean particulate filter
(including back up filter) can be selected simultaneously with the
selection of an empty gaseous emissions bag.

(10) The flow rate through the particulate probe shall be
maintained to a constant value within +5 percent of the set flow
rate.

(11) The particulate . sample pump shall be located
sufficiently distant from the dilution tunnel so that the inlet gas
temperature 1s maintained at a constant temperature (+5.00F
(2.80C)).

(12) The gas meters or flow instrumentation shall be located
. sufficiently distant from the tunnel so that the inlet gas
temperature remains constant (+5.00F (2.80C)).

(13) The THC probe (when the THC probe is required) shall
be:

(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e., approximately 10 tunnel
diameters downstream from the point where the exhaust enters the
dilution tunnel). '

(ii) Sufficiently distant (radially) from the particulate
probe so as to be free from the influence of any wakes or eddies
produced by the particulate probe.

(iii) Heated and insulated over the entire length to maintain
a 3750+4200F (1910+110C) wall temperature.

(iv) 0.19 in. (0.48 cm) minimum inside diameter.

(14) It is intended that the THC probe be free from cold
spots (i.e., free from cold spots where the probe wall temperature
is less than 3559F.) This will be determined by a temperature

sensor located on a section of the probe wall outside of the
dilution tunnel. The temperature sensor shall be insulated from
any heating elements on the probe. The sensor shall have an
accuracy and precision of +20F (1.1¢C).

(15) The dilute exhaust gas flowing in the THC sample system
shall be:

(1) At 3759F+100F (1910C+6°C) immediately before the heated
filter. This will be determined by a temperature sensor located
immediately upstream of the filter. The sensor shall have an
accuracy and precision of +20F (1.19C)

(i1) At 3759F+100F (191°C+6°C) immediately before the HFIT
This will be determined by a temperature sensor located at the ex:
of the heated sample line. The sensor shall have an accuracy 2
precision of #+20F (1.10QC)
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(16) It is intended that the dilute exhaust gas flowing in
the THC sample system be between 3650F and 3859F (1850C and 1970C).
b 3 * * * *
(c) * * *

(3) The EFC sample system shall conform to all of the
requirements listed for the exhaust gas EFC sample system (§86.109
(d)) with three exceptions:

(1) A flow rate of sufficient volume is required to
maintain the diluted exhaust stream, from which the particulate
sample flow is taken, at a temperature of 125 F (52 C) or less.

(ii) A heat exchanger is required.

(iii) The gas mixture temperature variation from its value at
the start of the test shall be limited to +20 F (11 C) during the
entire test.

(iv) The cyclonic separator is optional.

(4) Logsses of methanol due to condensation of water in the
duct connecting the vehicle tail pipe to the dilution tunnel must
be mimimizred eliminated. This may be accomplished by:

(i) The use of a duct of unrestricted length maintained at
through heating and cooling as required, or

(i1) The wuse o0of a short duct (up to 12 feet 1long)
constructed of smooth wall pipe with a minimum of flexible sections

maintained at 23564+356F+(313139+80€) a temperature above the maximum
dew point of the exhaust, but below 2500F, prior to the test and

during breaks in testing (insulation may remain in place and/or
heating may occur during testing provided maximum temperature in
not exceeded); or

(iii) Using a smooth wall duct less than five feet long with
no required heating, or

(iv) Omitting the duct and performing the exhaust gas
dilution function at the vehicle tailpipe exit.

(5) The vehicle exhaust shall be directed downstream at the
point where it is introduced into the dilution tunnel.

(6) The dilution air shall be between 680F (20°C) and 86°F
(300C) during the test (unless the requirements of (b) (4) of
Section 86.109-90 are also met).

(7) The dilution tunnel shall be:

(1) Sized to permit development of turbulent flow
(Reynold’s No. >>4000) and complete mixing of the exhaust and
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dilution air between the mixing orifice and the particulate sample

probe. It is recommended that uniform mixing be demonstrated by
the user. :

(i1i) At least 8.0 inches (20.3 cm) in diameter.

(1i1) Constructed of electrically conductive material which

does not react with the exhaust components.
(iv) Grounded.

(8) The temperature of the diluted exhaust stream inside of
the dilution tunnel shall be sufficient to prevent water
condensation. However, the sample zone dilute exhaust temperature
shall not exceed 1250F (529C) at any time during the test.

(9) The particulate sample probe shall be:

(i) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e., near the tunnel centerline,
approximately 10 tunnel diameters downstream from the point where
the exhaust enters the dilution tunnel).

(ii) Sufficiently distant (radially) from the THC probe so
as to be free from the influence of any wakes or eddies produced by
the THC probe.

(1ii) 0.5 inch (1.27 cm) minimum inside diameter.

(iv) The distance from the sampling tip to the filter holder
shall be at lest 5 probe diameters (for filters located inside of
the tunnel), but not more than 40.0 inches (102 cm) for filters
located outside of the dilution tunnel.

(v) Free from sharp bends.

(vi) Configured so that a clean particulate filter
(including back up filter) can be selected simultaneously with the
selection of an empty gaseous emissions bag.

(10) The flow rate through the particulate probe shall be
maintained to a constant value within +5 percent of the set flow
rate.

(11) The particulate sample pump shall be located
sufficiently distant from the dilution tunnel so that the inlet gas
temperature is maintained at a constant temperature (+5.00F
(2.80C)).

(12) The gas meters or flow instrumentation shall be located
sufficiently distant from the tunnel so that the inlet gas
temperature remains constant (+5.0°0F (2.890C)).

(13) The hydrocarbon probe shall be:
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(1) Installed facing upstream at a point where the dilution
air and exhaust are well mixed (i.e. approximately 10 tunnel
diameters downstream from the point where the exhaust enters the
dilution tunnel) .

(i1) Sufficiently distant (radially) from the particulate
probe so as to be free from the influence of any wakes of eddies
produced by the particulate probe.

(1ii) Heated and insulated over the entire length to maintain

a 235043150 F—{31304+8%E) wall temperature above the maximum dew point
of the sample, but below 2500F.

(iv) 0.19 in. (0.48 cm) minimum inside diameter.

(14) It is intended that the THC probe be free from cold
-gpots (i.e., free from cold spots where the probe wall temperature
is less than 2209F the maximum dew point of the sample.) This will

be determined by a temperature sensor located on a section of the
probe wall outside of the dilution tunnel. The temperature sensor
shall be insulated from any heating elements on the probe. The
sensor shall have an accuracy and precision of +20F (1.190C).

(15) The dilute exhaust gas flowing in the hydrocarbon
sample system shall be:

(1) At 2350F+150F (1130C+8°C) immediately before the heated
filter. This will be determined by a temperature sensor located
immediately upstream of the filter. The sensor shall have an
accuracy and precision of +20F (1.10C).

(ii) At 2350+150F (1139C+80C) immediately before the HFID.
This will be determined by a temperature sensor located at the exit
of the heated sample line. The sensor shall have an accuracy and
precision of +20F (1.1°C).

(16) It is intended that the dilute exhaust gas flowing in
the hydrocarbon sample system between 2200F and 2500F (105°C and
1210Q).

(17) For methanol-fueled vehicles, bag sampling procedures

for the measurement of hydrocarbons as described in Section 86.109
may be employed.

* * * * x
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Section 86.113-90 of Subpart B is proposed to be amended by
revising paragraphs (d) (1)-(d) (2) (iii) and (d) (3) to read as
follows:

§ 86.113-90 Fuel specifications

(d) Mixtures of petroleum and methanol fuels for flexible
fuel vehicles.

(1) mixtures of petroleum and methanol fuels used for exhaust
and evaporative emission testing and service accumulation for
flexible fuel vehicles shall consist of the petroleum fuel listed
in either paragraph (a) or paragraph (b) of this section and a
methanol fuel representative of the fuel expected to be found in
ugse, as specified in paragraphs (a) (3) and (b) (4) of this section,
and shall be within the range of fuel mixtures for which the
vehicle was designed, as reported in §86.90-21 (qg). The
Administrator may use any fuel or fuel mixture within this range
for testing.

2 Menufecturer—testing—eand—service—aceumulation may—be
. . : — : v

| . . . _ fued
(:' "; ) . Written f‘PF“ ’ a.i, ff om .t:he itdm!:n:sl:zat:—ers of bh.e :
(2) The fuel mixtures used by the manufacturers shall be

sufficient to demonstrate compliance over the full design range,
and shall include:

(i) For emission testing,
(A) The petroleum fuel specified in paragraph (a) or (b),

(B) A methanol fuel representative of the methanol fuel
expacted to the found in use, as specified in paragraphs (a) (3) and
(b) (4) of this section,

(C) A combination of the fuels specified in paragraphs (A)
and (B) at a composition which represents the highest Reid Vapor
Pressure of in-use mixtures. This mixture shall contain between
nine and thirteen percent methanol by volume.

(ii) For service accumulation, the fuels specified in

paragraphs (a) (2) and (d) (2) (i) (B) or, for diesel FFVs, paragraphs
(b) (3) and (d) (2) (i) (B), shall be used alternately. The fuels
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shall be alternated at mileage intervals not to exceed 5,000 miles.
The fuels shall be alternated such that the cumulative volumes of
both the methanol fuel and the petroleum fuel used shall be at
least twenty-five percent of the total fuel volume.

(1ii) Or, other combinations which demonstrate compliance
with the standards over the entire design range of the vehicle,
provided that written approval is obtained from the Administrator
prior to the start of testing.

(3) The specification . range of the fuels to be used under

paragraph (d)4%> of this section shall be reported in accordance
with §86.090-21 (b) (3) and (g).
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Section 86.113-94 of Subpart B is proposed to be amended by
revising paragraphs (d) (1)-(d) (2) (iii) and (d) (3) to read as
follows:

§ 86.113-94 Fuel specifications

(d) Mixtures of petroleum and methanol fuels for flexible
fuel vehicles.

(1) mixtures of petroleum and methanol fuels used for exhaust
and evaporative emission testing and service accumulation for
flexible fuel vehicles shall consist of the petroleum fuel listed
in either paragraph (a) or paragraph (b) of this section and a
maethanol fuel representatxve of the fuel expected to be found in
use, as specified in paragraphs (a) (3) and (b) (4) of this section,
and shall be within the range of fuel mixtures for which the
vehicle was designed, as reported in §86.90-21 (g). The
Administrator may use any fuel or fuel mixture within this range
for testing.

2 Manefacturer—testfng—and—eervfee—eeeamu&gtfon_ney—be

! e, . i and . ) ,
expected—to—resutt—in—the highestemissions;—provided:

(2) The fuel mixtures used by the manufacturers shall be
sufficient to demonstrate compliance over the full design range,
and shall include:

(1) For emission testing,
(A) The petroleum fuel specified in paragraph (a) or (b),

(B) A methanol fuel ropresentatzvo of the methanol fuel
expected to the found in use, as specified in paragraphs (a)(3) and
(b) (4) of this section,

(C) A combination of the fuels specified in paragraphs (A)
and (B) at a composition which represents the highest Raeid Vapor
Pressure of in-use mixtures. This mixture shall contain between
nine and thirteen percent methanol by volume.

(ii) For service accumulation, the fuels specified in

paragraphs (a) (2) and (d) (2) (i) (B) or, for diesel FFVs, paragraphs
(b) (3) and (d) (2) (i) (B), shall be used alternately. The fuels
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shall be alternated at mileage intervals not to exceed 5,000 miles.
The fuels shall be alternated such that the cumulative volumes of
both the methanol fuel and the petroleum fuel used shall be at
least twenty-five percent of the total fuel volume.

(1ii) Or, other combinations which demonstrate compliance
with the standards over the entire design range of the vehicle,
provxded that written approval is obtained from the Administrator
prior to the start of testing.

(3) The specification range of the fuels to be used under

paragraph (d)43)> of this section shall be reported in accordance
with §86.090-21 (b) (3) and (g).
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Section 86.114-94 of Subpart B is proposed to be amended by
revising paragraph (a) (5) to read as follows:

§86.114-94 Analytical gases.

(a) * * *

(5) Fuel for the—evapeorative—emission—enciosure FIDs and
HFIDs and the methane analyzer shall be a blend of 40+2 percent
hydrogen with the balance being helium. The mixture shall contain
less than 1 ppm equivalent carbon response. 98 to 100 percent
hydrogen fuel may be wused with advance approval by the
Administrator.

* * R * *
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Section 86.116-90 of Subpart B is proposed to be amended by
revising paragraph (c) (3) to read as follows:

§ 86.116-20 Calibrations, frequency and overview.

(c) *oox oo

(3) Perform ahydrecarboneand methanel—(if-methanct—fuel—ts
wsedd an organic retention and calibration on the evaporative
emissions enclosure (see paragraph (c) of §86.117).

* * * * *
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Section 86.116-94 of Subpart B is proposed to be amended by
revising paragraph (c) (3) to read as follows:

§ 86.116-94 Calibrations, frequency and overview.

(C) * * *

(3) Perform &%fr&rocarbonﬂnmi1mﬂﬂnumﬂr+&ﬂFmethane&rfue&—fs
uwseed)> an organic retention and calibration on the evaporative
emissions enclosure (see paragraph (c) of §86.117).

* * * * *
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Section 86.117-90 of Subpart B is proposed to be amended by
revising paragraphs (c) (5), (c) (7), (c)(9), (d) - (d) (1) (xiv), and
(d) (2) (ii1i) to read as follows:

4}

86.117-90 Evaporative emission enclosure calibrations

(c) Hydrocarbon and methanol (organic) retention check and
calibration. The hydrocarbon and methanol (if the enclosure is
ugsed for methanol-fueled vehicles) retention check provides a check
upeon the calculated volume and also measures the leak rate. Prior
to its introduction into service and at least monthly thereafter
(the methanol check can be performed less frequently, provided it
is performed at least twice annually) the enclosure leak rate shall
be determined as follows:

* * * * *

(5) Inject into the enclosure a known quantity of pure
propane (4g is a convenient quantity) and a known quantity of pure
methanol (4g is a convenient quantity) in gaseous form; i.e., at a
temperature of at least 150-1550F (65-680C). The propane and
methanol may be measured by volume flow or by mass measurement.
The method used to measure the propane and methanol shall have an
accuracy and-preecisteon of +0.5 percent of the measured value (less
accurate methods may be used only with the advanced approval of the
Administrator). The methanol and propane tests do not need to be
'~ conducted simultaneously. :

* * * * *

(7) To verify the enclosure calibration, calculate the mass
of propane and the mass of methanol using the measurements taken in
steps (4) and (6). See paragraph (d) of this section. This

quantity must be within +2 percent of that measured in step 5
above. (For 1991-1995 calendar years, the difference may exceed +2
percent for methanol, provided it does not exceed +8 percent for
1991 testing and +6 percent for 1992-1995 testing.)

* * * * *

(9 Calculate, using the equations in paragraph (d) of this
section and the readings taken in step (8), the hydrocarbon and
methanol mass. It may not differ by more than %4 percent of the
value in step (6). (For 1991-1995 calendar years, the difference
may exceed +4 percent for methanol, provided it does not exceed +8
percent for 1991 testing and +6 percent for 1992-1995 testing. If
these wider tolerances are used, then all subsequent data shall be
corrected by multiplying by the inverse of the fractional
retention, or by one if the measured recovery exceeds 100 percent.
The retention used for this correction can be estimated by
subtracting from one the loss indicated by the calibration tast
multiplied by the ratio of the emission test length to the
calibration test length.)

* * * * *
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(d) Calculations. (1) The calculation of net methanol and
hydrocarbon mass change is used to determine enclosure background
and leak rate. It is also used to check the enclosure volume
measurements. The methanol mass change is calculated from the
initial and final methanol samples, temperature and pressure
according to the following equation:

y _ vV x eMR .
CH3OH ﬁMR
TEf C C
—_— ( . X AV._.) + ( X AV,_.) -
Ve * Topmpe *Ms1i 1£ Avsee* AVog
TEi (o}
—_— ( .X AV..) + ( . X AV..)
VEi X TSHEDi AMSll 1li AMSZ:L 21
Where:
(i) Mcysoy = Methanol mass change, ug.
(ii) V = Enclosure volume, ft?, as measured in paragraph

(b) (1) of this section.

E':'i Cm = e E ] s o te—£
calibratton——of GE—Fmigrmi—

+4vy- A= GC—penic—area—of stendard-—sampier
(iii) v T, = Temperature of sample withdrawn, ©R.

(iv) v Teurr = Temperature of SHED, ©R.

(V) i) Vg = Volume of sample withdrawn, ft°.

(viit) P, = Barometric pressure at time of sampling, in. Hg.
(vii) i) AC,, = GC pesicares concentration of test sample.
(viii) e ( ?Y = Volume of absorbing reagent in impinger

ml) .
(ix+) i = Initial sample.
(x+%) f = Final sample.
(xiis4) 1l = First impinger.
(xivwii) 2 = Second impinger.
* * * * *
(2) * * *
(1ii) Ccmzon = Methanol concentration as ppm carbon

42




P.44

DRAFT 8/25/92

-3
1.501 x 10 eMR X TE (o] C

* * * * *
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Section 86.119-90 of Subpart B is proposed to be amended by
revising paragraph (c) (1), (c) (4), and (c) (7) to read as follows:

§86.119-90 CVS calibration.

(C) * * *
(1) Obtain a small cylinder that has been charged with pure
propane or carbon monoxide gas (CAUTION - carbon monoxide 1is

poisonous). 6btatmreancther—small—cylinder—whichheas—been—charged
e m WP . : " : 1 frraied

(4) Following completion of step (3) above (if methanol
injection is required), continue to operate the CVS in the normal
manner and release a known quantity of pure methanol (in gaseous
form) into the system during the sampling period (approximately 5
minutes) . This step does not need to be performed with each
verification, provided that it is performed at 1least twice
annually.

] *® ® *x ®
(7) The cause for any discrepancy greater than *2 percent
must be found and corrected. (For 1991-1995 calendar years,

discrepancies greater than 2 percent are allowed for the methanol
test, provided that they do not exceed 18 percent for 1991 testing
or +6 percent for 1992-1995 testing.)
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Section 86.121-90 of Subpart B is proposed to be amended by
revising paragraph (c) (1) and Figure B90-11 to read as follows:

§ 86.121-90 Hydrocarbon analyzer calibration.

* * * * *
(C) * * *

(1) The bag sample of methanol for analysis in the FID shall
be prepared using the apparatus shown in Figure B90-11. A known
volume of methanol is injected, using a microliter syringe, into
the heated mixing zone (2500F (1210C) of the apparatus. The
methanol is vaporized and swept into the sample bag with a known
volume of zero grade air measured by a dry gas flow meter with an
accuracy of t2 percent.

* * * * *
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Section 86.123-78 of Subpart B is proposed to be amended by
adding paragraph (c) to read as follows:

5 86.123-78 Oxides of nitrogen analyzer calibration.
(e) When testing methanol-fueled vehicles, it may be

.necessary to clean the analyzer frequently to prevent interference
with NOx measurements. (See EPA/600/S3-88/040.)
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Section 86.137-90 of Subpart B is proposed to be amended by
revising paragraph (b) (6) (iii), (b) (6) (iv), (b) (15), and (b) (20) to
read as follows:

§ 86.137-90 Dynamometer test run, gaseous and particulate
emissions.

(1ii) For methanol samples, the flow rates shall be set such
that the system meets the design criteria of §86.109 and §86.110.
For samples in which the concentration in the primary impinger
exceeds 0.5 mg/l, it is recommended that the mass of methanol
collected in the secondary impinger not exceed ten percent of the
total mass collected. For samples in which the concentration in
the primary impinger does not exceed 0.5 mg/l, analysis of the
secondary impingers is not necessary.

(iv) For formaldehyde samples, the flow rates shall be set
such that the system meets the design criteria of §86.109 and
§86.110. For impinger samples in which the concentration of

formaldehyde in the primary impinger exceeds 0.1 mg/l, it is
racommended that the mass of formaldehyde collected in the
secondary impinger not exceed ten percent of the total mass
collected. For samples in which the concentration in the primary
impinger does not exceed 0.1 mg/l, analysis of the secondary
impingers is not necessary.

* * * *

(15) Five seconds after the engine stop running,
simultaneously turn off gas flow measuring device No. 2 and if
applicable, turn off the petroleum-fueled diesel hydrocarbon
integrator No. 2, mark the hydrocarbon recorder chart, turn off the
No. 2 particulate sample pump and close the valves isolating
particulate filter No. 2, and position the sample selector valves
to the "standby" position (and open the valves isolating
particulate filter No.l, if applicable). Record the measured roll
or shaft revolutions (both gas meter of flow measurement
instrumentation readings), and re-set the counter. As soon as
possible, transfer the "stabilized" exhaust and dilution air
samples to the analytical system and process the samples according
to §86.140, obtaining a stabilized reading of the exhaust bag
sample on all analyzers within 20 minutes of the end of the sample
collection phase of the test. Obtain methanol and formaldehyde
sample analyses, if applicable, within 24 hours of the end of the
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sample period. (If it is not possible to perform analysis on the
methanol and formaldehyde samples within 24 hours, the samples
should be stored in a dark cold ( 4-10°C) environment until
analysis. The samples should be analyzed within fourteen days.).
If applicable, carefully remove both pairs of particulate sample
filters from their respective holders, and place each in a separate
petri dish, and cover.

* *x * * *

(20) As soon as possible, transfer the hot start "transient"”
exhaust and dilution air samples to the analytical system and
process the samples according to §86.140, obtaining a stabilized
reading of the exhaust bag sample on all analyzers within 20
minutes of the end of the sample collection phase of the test.
Obtain methanol and formaldehyde sample analyses, if applicable,
within 24 hours of the end of the sample period (if it is not
possible to perform analysis on the methanol and formaldehyde
samples, within 24 hours, the samples should be stored in a dark
cold ( 4-10°C) environment until analysis The samples should be
analyzed within fourteen days.).
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Section 86.137-94 of Subpart B is proposed to be amended by
revising paragraph (b) (6) (iii), (b) (6) (iv), (b) (15), and (b) (20) to
read as follows:

§ 86.137-94 Dynamometer test run, gaseous and particulate
emissions.

(b) * * *

(1ii) For methanol samples, the flow rates shall be set such
that the system meets the design criteria of §86.109 and §86.110.
For samples in which the concentration in the primary impinger
exceeds 0.5 mg/l, it is recommended that the mass of methanol
collected in the secondary impinger not exceed ten percent of the
total mass collected. For samples in which the concentration in
the primary impinger does not exceed 0.5 mg/l, analysis of the
secondary impingers is not necessary.

(iv) For formaldehyde samples, the flow rates shall be set
such that the system meets the design criteria of §86.109 and
§86.110. For impinger samples in which the concentration of

.formaldehyde in the primary impinger exceeds 0.1 mg/l, it is
recommended that the mass of formaldehyde collected in the
secondary impinger not exceed ten percent of the total mass
collected. For samples in which the concentration in the primary
impinger does not exceed 0.1 mg/l, analysis of the secondary
impingers is not necessary.

* * * . *

(15) Five seconds after the engine stop running,
simultaneously turn off gas flow measuring device No. 2 and if
applicable, turn off the hydrocarbon integrator No. 2, mark the
hydrocarbon recorder chart, turn off the No. 2 particulate sample
pump and close the valves isolating particulate filter No. 2, and
position the sample selector valves to the "standby" position (and
open the valves isolating particulate filter No.l, if applicable).
Record the measured roll or shaft revolutions (both gas meter of
flow measurement instrumentation readings), and re-set the counter.
As soon as possible, transfer the "stabilized" exhaust and dilution
air samples to the analytical system and process the samples
according to §86.140, obtaining a stabilized reading of the exhaust
bag sample on all analyzers within 20 minutes of the end of the
sample collection phase of the test. Obtain methanol and
formaldehyde sample analyses, if applicable, within 24 hours of the
end of the sample period. (If it is not possible to perform

50




DRAFT 8/25/92

analysis on the methanol and formaldehyde samples within 24 hours,
the samples should be stored in a dark cold ( 4-100C) environment
until analysis. The samples should be analyzed within fourteen
days.). If applicable, carefully remove both pairs of particulate
sample filters from their respective holders, and place each in a
geparate petri dish; and cover.

* * *- * *

(20) As soon as possible, transfer the hot start "transient"
exhaust and dilution air samples to the analytical system and
process the samples according to §86.140, obtaining a stabilized
reading of the exhaust bag sample on all analyzers within 20
minutes of the end of the sample collection phase of the test.
Obtain methanol and formaldehyde sample analyses, if applicable,
within 24 hours of the end of the sample period (if it is not
possible to perform analysis on the methanol and formaldehyde
samples, within 24 hours, the samples should be stored in a dark
cold ( 4-10°C) environment until analysis The samples should be
analyzed within fourteen days.).
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Section 86.140~90 of Subpart B is amended by revising paragraphs
(c) and (d), and deleting paragraphs (c) (1), (c)(2), (d) (1), and
(d) (2) to read as follows:

§86.140-90 Exhaust sample analysis.

(c) For CH,0H (methanol-fueled vehicles)<

429—F, introduce test samples into the gas chromatograph
and measure the area—oé—the—response peealde concentration. This pesk

aren concentration is AC,; in the calculations.

(d) For HCHO (methanol-fueled vehicles)+

+29—F, introduce formaldehyde test samples into the high
pressure liquid chromatograph and measure the concentration of
formaldehyde as a dinitrophenylhydrazine derivative in acetonitrile
This peesk—area concentration is AC,

in the calculations.
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Section 86.140-94 of Subpart B is amended by revising paragraphs
(c) and (d), and deleting paragraphs (c) (1), (c)(2), (d) (1), and
(d) (2) to read as follows:

§86.140-94 Exhaust sample analysis.

(c) For CH,0H (methanol-fueled vehicles)~

29——=*, introduce test samples into the gas chromatograph
and measure the aremofthe—respomse peale concentration. This pesie

area concentration is A&C,y in the calculations.

(d) For HCHO (methanol-fueled vehicles)—+

+29——F, introduce formaldehyde test samples into the high
pressure liquid chromatograph and measure the concentration of
formaldehyde as a dinitrophenylhydrazine derivative in acetonitrile
This pemi—area concentration is AC,,

in the calculations.

* * * * *
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Section 86.142-90 of Subpart B is proposed to be amended by
revising paragraph (r) (1) - (r) (6), and adding (r) (7), to read as
follows:

o

§ 86.142-90 Records required.
(r) * * *

(1) Specification of the methanol-fuel or methanol-fuel
mixtures used during the test.

(2) Volume of sample passed through the methanol sampling
system and the volume of deionized water in each impinger.

the—peai—area—fromthe—cc—analysis—of—the reference—sampler

4 The pesie—earea concentration of the GC analyses of the
test samples (methanol).

(3) . ?he—methano&—eoneentgatéeﬂ—in—the—reéerence

+53-(4) Volume of sample passed through the formaldehyde
sampling system.

+or The—formalidenyde—concentration—in—the reference—sample
and—the—peaic—area—from—the—HPEC_ analysis—of—the—reference—sampler

- (5) The peeie—ares concentration of the HPLC analysis .

of the test sample (formaldehyde).

+83-(6) The temperatures of the sample lines before the
HFID and the impinger, the temperature of the exhaust transfer duct
(as applicable), and the temperature of the control system of the
heated hydrocarbon detector.

(7) A continuous measurement of the dew point of the raw
and diluted exhaust, or engineering analysis demonstrating that the
temperature of the heated systems remains above the maximum dew
point of the gas stream throughout the course of the test. This
requirement may be omitted if the temperatures of all heated lines
are kept above 220°F.

54




DRAFT 8/25/92
Section 86.143-90 or Subpart B is proposed to be amended by
revising paragraph (a) (1) - (a) (1) (xiv) and (a) (2) (iii), to read as
follows:

§86.143-90 Calculations; evaporative emissions.

(a)* * *

(L) For methanol:
M = Vo Sum x
CH3OH _—F —
T c (o]
= EL ) [(Bys1e ® AVyg) + (Bygpp ¥ AVye) ] -
Ef SHEDE
T c c
T L ) [(Bysys X AVy ) + (Rygpy X AV,;) ]
Ei SHEDi
Where:
(1) Mauioxw = Methanol mass change, Hig.
(ii) V, = Net enclosure volume, ft?, as determined by
subtracting 50 ft? (1.42 m’) (volume of vehicle with trunk and
windows open) from the enclosure volume. A manufacturer may use

the measured volume of the vehicle (instead of the nominal 50 ft?)
with advance approval by the Administrator: Provided, the measured
volume is determined and used for all vehicles tested by that

manufacturer.

(iii) Ea——Comcentrationr——ocfmethanel—tn—standard sempie—for
eatihration—of GE,—m—qg/imi—

T Al A o—=GC—peait—area—of—standard—sampie
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< Ty = Temperature of sample withdrawn, oR.

(ivs) Ve = Volume of sample withdrawn, ft?.

(vit) Teuep = Temperature of SHED, ©R

(vits) GC pemie—ares concentration of sample, Hg/ml.

g

(#2¢vii) AV = Volume of absorbing reagent in impinger.

(2eviii) P, = Barometric pressure at time of sampling, in.
Hg.
(ixt) i = Initial sample.
(x+t) f = Final sample.
(xiss) 1 = First impinger.

(xiwd) 2 = Second impinger.

(2) * * *

(iii) Ccuson = Methanol concentration as ppm carbon.
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1.501 x 10-3‘5&&

X

T

P‘)‘EQXPBXVE

¢ c
x [(Rg; x AV ) + (&

57
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Section 86.144-90 of Subpart B is proposed to be amended by
' revising paragraphs (c) (5) (iv) (A) - (c) (5) (xiv), (c) (7) (ii) and (e)

- (e) (1) (viii), to read as follows:

§86.144-90 Calculations; exhaust emissions.

(C) * * *

(5) * * *

(iv) (A) Ccuione = Methanol concentration in the dilute exhaust,
ppm.

(B) Cenione =

2 C cC

3.813 x 10 ”_eéaaeﬁa X EEM [(A81 X AVSlZ + (ASZ X AVSZ)]

*enusourn * Fp * Vim

(v) (R) Causona = Methanol concentration in the dilution air,
ppm.
(B) Cenaona =
-2 c o
3.813 x 10 ”"eéﬁaeﬁa x TDM [(Abl X AVblz + (Abzx AVDZ)I
Aensonn * Py * VpM

(vi) € greom——Ceoncentratiomr—eofmethanol—in standard—sempie

for—eatibration—of—GE—mg/mi—

‘it Roprcan = SE—pegic—area—of—standard—sampie

58




P.60

DRAFT 8/25/92
<ttty Tew = Temperature of methanol sample withdrawn from

dilute exhaust, OoR,

(t2vii) Ty = Temperature of methanol sample withdrawn from

dilution air, ©R.

(eviii) P, Barometric pressure during test, mm Hg.

(ix+) Ve Volume of methanol sample withdrawn from

dilute exhaust, ft3.

(xts) Voy = Volume of methanol sample withdrawn from dilution
air, ft3.
(xists) AC; = GC pewmic—eares concentration of sample drawn from

dilute exhaust, ug/ml.

(xivwi) C&, = GC pesi—area concentration of sample drawn

from dilution air, ug/ml.

(7 * * *

I x I
(ii) DF = (100) | x + v/2 + 3.76(x + v/2 - 2/2) |
CO,, + (HC, + CO, + CH,0OH, + HCHO,)

for methanol-fueled vehicles, where fuel composition is CH0, as
measured, or calculated, for the fuel used.

* * * * *
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(e) For methanol-fueled vehicle with measured fuel
composition of CH,,0,, example calculation of exhaust emissions
using positive displacement pump:

(1) For the "transient" phase of the cold start test assume
the following: -

V, = 0.29344 ft’/rev; N = 10,485; R = 48.0 pct; R, = 48.
percent; Py = 762 mm Hg; P, = 22.225 mm Hg; P, = 70 mm Hg; T,
5700R; FID HC, = 81.6 ppm, carbon equivalent; r = 0.75; €gueun—=—FF
wgrimir To = 567OR; Aguaeua—=—3668+ Vo, 1.18 ft?; aC,, = 4466 180ug/ml;
AV,, = 25.2 ml; &C,, = 366 10ug/ml; AV,, = 24.9 ml; Tp = 5320R; Vg =
1.17 £t3%; AC, = 33615 ug/ml; AV, = 25.0 ml; &Cy, = & 1lug/ml; AV,,
= 25.1 ml; Cppe = 20 ug/ml; vV, = 5.0 ml; Q = 0.1429; Ty = 5699R; Vg
= 0.30 £t°; Cpu = 1 ug/ml; V,, = 5.0 ml; T, = 5320R; Vg = 0.31 ft?;
NOx, = 11.2 ppm; CO, = 306.6 ppm; CO,, = 1.43 pct; FID HC, = 12.1
ppm; NOx, = 0.8 ppm; CO4, = 15.3 ppm; CO,, = 0.032 percent; D, =
3.598 miles.

e

Then:

* * * * *

(Vi) Cegsone =£3.813%1072) 33> (567) [ (4466180) (25.2) + (36610) (24.9) ]
436661 (762) (1.18)

= 5666 115.05 ppm.

(vii) DF

100(1/[1 + (3.14/2)+ 3.76(1+(3.14/4)-(0.6/2))1)
1.43 + 107°[(81.6 + 291.9 + (1 - 0.75) (56-66115.05) )

= 8.35642

(viii) Ceyaona = (3.813x%1072)+F4¥) (532) [ (33615) (25.0)+(10) (25.1) ]
{3666} (762) (1.17)

= +32-9.10 ppm.

* *x * * *
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Section 86.509-90 of Subpart F is proposed to be amended by

revising paragraphs (a) (2), (a)(3), (a)(4), (a)(5), (b), (b)(4),
(b) (3), (), (c)(4) and (c)(5), and adding paragraphs (a) (6),
(b) (4) (1) - (b) (4) (iii), (c)(4) (1) = (c) (4) (iii), (b) (6) (i) -
(b) (6) (i1i), (c) (6) (i) = (c) (6) (iii) and (d) to read as follows:

S$ 86.509-90 Exhaust gas sampling system.
(a) b4 %* *
(2) * * *

(i) Using a duct of unrestricted length maintained at
1130+80€—(2350+15%F) a temperature above the maximum dew point of
the exhaust, but below 1210C (2509F); heating and possibly cooling
capabilities are required, or

(ii) Using a short duct (up to 12 feet long) constructed of
smooth wall pipe with a minimum of flexible sections, maintained at
1130+80€—2359+354F) a temperature above the maximum dew point of
the exhaust, but below 1210C (2500F), prior to the test and during
any breaks in the test and uninsulated during the test (insulation
may remain in place ' and/or heating may occur during testing
provided maximum temperature is not exceeded); or

(iii) Using smooth wall duct less than five feet long
with no required heating. A minimum number of short flexible
connectors are allowed under this option.

(iv) Omitting :-..e duct and performing the exhaust gas
dilution function at the motorcycle tailpipe exit.

(3) Positive digplacement pump. The Positive Displacement
Pump-Constant Volume Sampler (PDP - CVS), Figure F90 - 1 satisfies
the first condition by metering at a constant temperature and
pressure through the pump. The total volume is measured by counting
the revolutions made by the calibrated positive displacement pump.
The proportional samples are achieved by sampling at a constant
flow rate. For methanol-fueled motorcycle sample lines for the
methanol and formaldehyde samples are heated to I2io+80¢€
+2356+154F) prevent condensation. The sample line temperature
shall be above the maximum dew point of the sample, but below 1210C
(2500°F) .

Note: For 1990 through 1994 model year methanol-fueled
motorcycles, methanol and formaldehyde sampling may be omitted
provided the bag sample (hydrocarbons and methanol) is analyzed
using a HFID calibrated with methanol.

(4) Critical flow venturi. The operation of the Critical
Flow Venturi -- Constant Volume Sampler (CFV - CVS) sample system,
Figure F90 - 2, is based upon the principles of fluid dynamics
associated with critical flow. Proportional sampling throughout
temperature excursions is maintained by use of small CFVs in the
sample lines, which respond to the varying temperatures in the same
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manner as the main CFV. For methanol-fueled motorcycles, the
methanol and formaldehyde sample lines are heated to 12310+80E

+235+35°F) prevent condensation. The sample line temperature shall
be above the maximum dew point of the sample, but below 1210C

(2500F) . Care must be taken to ensure that the CFVs of the sample
probes are not heated since heating of the CFVs would cause loss of
proportionality. Note: For 1990 through 1994 model year

methanol-fueled motorcycles, methanol and formaldehyde sampling may
be omitted provided the bag sample (hydrocarbons and methanol) is
analyzed using a HFID calibrated with methanol. Total flow per
test 1is determined by continuously computing and integrating
instantaneous flow. A low response time temperature sensor is
necessary for accurate flow calculation.

(5) Electronic Flow Control The Critical Flow Venturi -
Electronic Flow Control - Constant Volume Sampler (CFV-EFC-CVS)
system is identical to the CFV-CVS system described in paragraphs
(a) (4) and (c), except that it maintains proportional sampling for
methanol and formaldehyde by measuring the CVS flow rate, and
electronically controlling sample flow rates. It is recommended
that sample volumes be measured by separate flow meters. For
methanol-fueled motorcycles, the samples lines for the methanol and
formaldehyde samples are heated to prevent condensation. The
sample line temperature shall be above the maximum dew point of the
sample, but below 1210C (2500F).

* * * * *

(b) Component description, PDP - CVS. The PDP - CVS, Figure
F90 - 1, consists of a dilution air filter and mixing assembly,
heat exchanger, positive displacement pump, sampling systems
including, probes and sampling lines which, in the case of the
methanol-fueled motorcycles, are heated to 32i6+80E—(2356+3156F)
prevent condensation (heating of the sample lines may be omitted,
provided the methanol and formaldehyde sample collection systems
are close coupled to the probes thereby preventing loss of sample
due to cooling and resulting condensation in the sample lines), and
associated valves, pressure and temperature sensors. The PDP - CVS
shall conform to the following requirements:

* * * * *

(4) The location of the dilution air inlet shall be placed so
as to use test-cell air for dilution and the flow capacity of the
CVS shall be large enough to completely eliminate water
condensation in the dilution and sampling systems. Control of
water condensation with methanol-fueled vehicles is critical.
Procedures for determining CVS flow rates are detailed in
"Calculation of Emissions and Fuel Economy When Using Alternative
Fuels," EPA 460/3-83-009.) Dehumidifying the dilution air before
entering the CVS is allowed. Heating the dilution air is also
allowed, provided:

(i) The air (or air plus exhaust gas) temperature does not
exceed 250°0F.
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(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be insulated when heated dilution air is used.)

(1ii) The_ dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples (hydrocarbons and carbon monoxide) shall be of sufficient
size so as not to impede sample flow. A single dilution air
sample, covering the total test period, may be collected for the
determination of methanol and formaldehyde background (methanol-
fueled motorcycles)

(6) The methanol sample collection system and the formaldehyde
sample collection system shall each be of sufficient capacity so as
to collect samples of adequate size for analysis without
significant impact on the volume of dilute exhaust passing through
the PDP.

(1) The methanol system shall be designed such that if a test
motorcycle continuously emitted the maximum allowable level of

methanol (based on all applicable standards) the measured

concentration in the primary impinger would exceed either 25 mg/l
or a concentration equal to 25 times the limit of detection for the
GC analyzer.

(ii) The formaldehyde system shall be designed such that if a
test motorcycle continuously emitted formaldehyde at a rate equal
to ten percent (on a mass basis) of the maximum allowable level for
methanol (or the maximum formaldehyde level allowed by a specific
formaldehyde standard, whichever is less), the concentration of
formadehyde in the DNPH solution of the primary impinger, or
solution resulting from the extraction of the DNPH cartridge, shall
exceaed either 2.5 mg/l or a concentration equal to 25 times the
limit of detection for the HPLC analyzer.

(iii) The methanol and formaldehyde systems shall be designed
such that the primary impinger collects at least 90 percent of the
analyte in the samples. The remaining analyte shall be collected
by the secondary impinger.

(c) Component description, CFV - CVS. The CFV-CVS sample
system, Figure F90 - 2, consists of a dilution air filter and
mixing assembly, a cyclone particulate separator, unheated sampling
venturies for the bag samples, and for the methanol and
formaldehyde samples from methanol-fueled vehicles, samples lines
heated to 31239+80€—{2350+156F) prevent condensation for the
methanol and formaldehyde samples from methanol fueled vehicles
(heating of the sample lines may be omitted provided, the methanol
and formaldehyde sample collection systems are close coupled to the
probes thereby preventing loss of sample due to cooling and
resulting condensation in the sample 1lines), a critical flow
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venturi, and assorted valves, and pressure and temperature sensors.
The CFV sample system shall conform to the following requirements:

* * * * *

(4) The location of the dilution air inlet shall be placed so
as to use test-cell air for dilution and the flow capacity of the
Cvs shall be large enough to completely eliminate water
condensation in the dilution and sampling systems. Control of
water condensation with methanol-fueled vehicles is critical.
Procedures for determining CVS flow rates are detailed 1in
"Calculation of Emissions and Fuel Economy When Using Alternative
Fuels," EPA 460/3-83-009.) Dehumidifying the dilution air before
entering the CVS is allowed. Heating the dilution air is also
allowed, provided:

(i) The air (or air plus exhaust gas) temperature does not
exceed 2500F.

(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be ingulated when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples (hydrocarbons and carbon monoxide) shall be of sufficient
size so as not to impede sample flow. A single dilution air
sample, covering the total test period, may be collected for the
determination of methanol and formaldehyde background (methanol-
fueled motorcycles)

(6) The methanol sample collection system and the formaldehyde
sample collection system shall each be of sufficient capacity so as
to collect samples of adequate size for analysis without
significant impact on the volume of dilute exhaust passing through
the CVS.

(i) The methanol system shall be designed such that if a test
motorcycle continuously emitted the maximum allowable level of
methanol (based on all applicable standards) the measured
concentration in the primary impinger would exceed either 25 mg/l
or a concentration equal to 25 times the limit of detection for the
GC analyzer.

(ii) The formaldehyde system shall be designed such that if a
test motorcycle continuously emitted formaldehyde at a rate equal
to ten percent (on a mass basis) of the maximum allowable level for
methanol (or the maximum formaldehyde level allowed by a specific
formaldehyde standard, whichever is less), the concentration of
formadehyde in the DNPH solution of the primary impinger, or
solution resulting from the extraction of the DNPH cartridge, shall
exceed either 2.5 mg/l or a concentration equal to 25 times the

64




P.66

DRAFT 8/25/92

limit of detection for the HPLC analyzer.

(iii) The methanol and formaldehyde systems shall be designed
such that the primary impinger collects at least 90 percent of the
analyte in the samples. The remaining analyte shall be collected
by the secondary impinger.

(d) Component description, CFV-EFC-CVS.

The CVS sample system is identical to the system described in
paragraph (¢), plus includes a means of electronically measuring
the CVS flow rate, and electronic mass flow controllers for the
methanol and formaldehyde sample lines, and separate flow meters to
totalize sample flow volumes. The EFC sample system shall conform
to all of the requirements listed in paragraph (c), except that the
methanol and formaldehyde samples mat both be drawn from a single
static probe. It also must comply with the following additional
requirements:

(1) The ratio of the CVS flow rate to the sample flow rate
shall not deviate from the ratio at the start of the test by more
than +5 percent.

(2) Flow totalizers for methanol and/or formaldehyde samples
shall have an accuracy of 2 percent. Total sample volumes may be
obtained from the flow controllers, with the advance approval of
the administrator, provided that the controllers can be shown to
have an accuracy of no greater than +2 percent.
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Section 86.513-90 of Subpart B is proposed to be amended by
revising paragraph (h) to read as follows:

§ 86.513-90 Fuel and engine lubricant specifications.

(h) Mixtures of petroleum and methanol fuels for flexible
fuel motorcycles.

(1) mixtures of petroleum and methanol fuels used for exhaust
and evaporative emission testing and service accumulation for
flexible fuel motorcycles shall consist of the petroleum fuel
listed in either paragraph (a) or paragraph (b) of this section and
the methanol fuel listed in paragraph (c), and shall be within the
range of fuel mixtures for which the vehicle was designed, as
reported in §86.90-21 (g). The Administrator may use any fuel or
fuel mixture within this range for testing.

2r Menufecturer—testing—and—service—accumulation may—be
. ’ . ) l ; X ¥ ; -

iy Wit £ o oy ¢ —rhe  fuel
(2) The fuel mixtures used by the manufacturers shall be

sufficient to demonstrate compliance over the full design range,
and shall include:

(i) For emission testing,
(R) The petroleum fuel specified in paragraph (a) or (b),

(B) A methanol fuel representative of the methanol fuel
expected to the found in use, as specified in pargraph (c),

(ii) PFYor service accumulation, an alternating combination of
the fuels specified in paragraphs (b) (2) and (h) (2) (i) (B) will be
used to demonstrate the durability of the emission control systems
based on good engineering judgement. The combination shall be
selected such that the cumulative volumes of both the methanol fuel
and the petroleum fuel used shall be at least twenty-five percent
of the total fuel volume. The fuels shall be alternated at mileage
intaervals not to exceed 1,000 kilometers.

(3) The specification range of the fuels to be used under

paragraph (h)+43) of this section shall be reported in accordance
with §86.090-21 (b) (3) and (g).
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Section 86.537-90 of Subpart B is proposed to be amended by

revising paragraph (b) (6) (iii), (b) (6) (iv), (b) (12), and (b) (14) to
read as follows:

S 86.537-90 Dynamometer test runs.

(iii) For methanol samples, the flow rates shall be set such
that the system meets the design criteria of §86.509. For samples
in which the concentration in the primary impinger exceeds 0.5
mg/l, it is recommended that the mass of methanol collected in the
sacondary impinger not exceed ten percent of the total mass
collected. For samples in which the concentration in the primary
impinger does not exceed 0.5 mg/l, secondary impingers do not need
to be analyzed.

(iv) For formaldehyde samples, the flow rates shall be set
such that the system meets the design criteria of §86.509. For
impinger samples in which the concentration of formaldehyde in the
primary impinger exceeds 0.1 mg/l, it is recommended that the mass
of formaldehyde collected in the secondary impinger not exceed ten
percent of the total mass collectead. For samples in which the
concentration in the primary impinger does not exceed 0.1 mg/l,
secondary impingers do not need to be analyzed.

* * * * *

(12) At the end of the deceleration which is scheduled to
occur at 505 seconds, simultaneously switch the sample flows from
the "transient" bags and samples to "stabilized" bags and samples,
switch off gas flow measuring device No. 1 and, start gas flow
measuring device No. 2. Before the acceleration which is scheduled
to occur at 510 seconds, record the measured roll or shaft
revolutions and reset the counter or switch to a second counter.
As soon as possible, transfer the "stabilized" exhaust and dilution
air samples to the analytical system and process the samples
according to §86.540, obtaining a stabilized reading of the exhaust
bag sample on all analyzers within 20 minutes of the end of the

sample collection phase of the test. Obtain methanol and
formaldehyde sample analyses, if applicable, within 24 hours of the
end of the sample period. (If it is not possible to perform

analysis on the methanol and formaldehyde samples within 24 hours,
the samples should be stored in a dark cold ( 4-10°C) environment
until analysis. The samples should be analyzed within fourteen
days.)
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* * * * *

(14) Five  seconds after the engine stop running,
gimultaneously turn off gas flow measuring device No. 2 and
position the sample selector valves to the "standby" position (and
open the valves isolating particulate filter No.l, if applicable).
Record the measured roll or shaft revolutions (both gas meter of
flow measurement instrumentation readings), and re-set the counter.
As soon as possible, transfer the "stabilized" exhaust and dilution
air samples to the analytical system and process the samples
according to §86.540, obtaining a stabilized reading of the exhaust
bag sample on all analyzers within 20 minutes of the end of the

sample collection phase of the test. Obtain methanol and
formaldehyde sample analyses, if applicable, within 24 hours of the
end of the sample period. (If it is not possible to perform

analysis on the methanol and formaldehyde samples within 24 hours,
the samples should be stored in a dark cold ( 4-100C) environment
until analysis. The samples should be analyzed within fourteen
days.)

*

* * * *
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Section 86.540-90 of Subpart F is proposed to be amended
by revising paragraph (b) - (b)(2) and (c) - (c)(2), to read as
follows: :

§86.540-90 Exhaust sample analysis.
(b) For CH,0H (methanol~fueled vehicles)-,

‘3 Introduce—a—reference—sampie—of—methancl—(ehe
et omirad e 1 .

42y *Fintroduce test samples into the gas chromatograph and
measure the concentration erea—of the—respomse—peak- This
concentration pesle—eares is AC,; in the calculations.

(c) For HCHO (methanol-fueled vehicles)-,

‘3 Intreduce—a—reference—sample—eof—formaidenyde (ehe
X . X
i:"F! =TaTIC .:l.; :;Kgggl' l! hT__§=n:tzfp!:u‘5! ¥
+ierid chromatographeand measure—theearea—of—the—response
peaic—Ehris—reference—sample—pesi—areas—is—i —tnrthe_ caiculationss

42} Fintroduce test samples into the high pressure liquid
chromatograph and measure the erea—of—the  responses
pealeconcentration of formaldehyde as a dinitropheylhydrazine
derivative in acetonitrile. This concentration pesic—eres is AC,,
in the calculations.
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Section 86.542-90 of Subpart F is proposed to be amended by
revising paragraph (p), to read as follows:

§86.542-90 Records required.

(p) Additional required records for methanol-fueled vehicles:

(1) Specification of the methanol fuel, or fuel mixtures,
used during testing.

(2) Volume of sample passed through the methanol sampling
system and the volume of deionized water in each impinger.

(3) The methanol calibration information ecencentratieon—inrthe

referemrce—sampie—and the—penic—ares from the GC standards amelysis
of—the reference—sample—

(4) The concentration pesk—area of the GC analyses of the
test samples (methanol).

(5) Volume of sample passed through the formaldehyde sampling
system.

(6) The formaldehyde calibration information ecencentrationin

the—reference—sampie—and the—peaje—aren from the HPLC standards
analysis—of thereference—sampie—

(7) The concentration peeslk—eres of the HPLC analysis of the
test sample (formaldehyde).
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Section 86.544-90 of Subpart F is proposed to be amended by
revising paragraphs (c) (5), (c) (7) and (e) (1), to read as follows:

§86.544-90 Calculations; exhaust emissions.
(C) * * *
(5) *x - X *
(iv) (A) Ccyione = Methanol concentration in the dilute exhaust,

ppm.

(B) Ccnione =

=2
3.813 % 10° #Sguanun ¥ Toy (&, x AV )+ @ ,x AV,) ]
*ensonn * T * VM
(v) (A) Ccyiona = Methanol concentration in the dilution air,
pPpm.
(B) Cenzona =
-2
3.813 x 10 x—emx T Dl{!(CA Dlx AV D21+(C"‘D2 X AVbé
®ensenr * Fp * Vpu
(vi) Egpomm—=—Concentration—of methanol—in standerd—sampile

——fariii)- Te« = Temperature of methanol sample withdrawn from

dilute exhaust, ©°R.

42 (vii) Tw = Temperature of methanol sample withdrawn

from dilution air, ©R.
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4 (viii) P, = Barometric pressure during test, mm Hg.

<2 (1x) Vey = Volume of methanol sample withdrawn from dilute

exhaust, ft’.

(x+%) Voy = Volume of methanol sample withdrawn from dilution
air, ft3.
(xist) C&, = GC pesie—area concentration of sample drawn from

dilute exhaust, pg/ml.

(xivi) C&, = GC pemit—area concentration of sample drawn from

dilution air, pg/ml.

(xiiiv) AV, = Volume of absorbing reagent (deionized water) in
impinger through which methanol sample from dilute exhaust 1is

drawn, ml.

(xiv) AV, = Volume of absorbing reagent (deionized
water) in impinger through which methanol sample from dilution air

is drawn, ml.

(xidiv) 1 = first impinger.
(xiiiv) 2 = second impinger.
* * * * x*
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(1) * * *

X
(i1) DF = (100) x + v/2 + 3.76(x + v/2 - 2/2)
co,, + (HC, + CO, + CH,0OH, + HCHO,)

for methanol-fueled vehicles, where fuel composition is CHO, as
measured, or calculated, for the fuel used.

* * * * *

(e) For methanol-fueled +wvehicle with measured fuel
composition of CH,,0, example calculation of exhaust emissions
using positive displacement pump:

(1) For the "transient" phase of the cold start test agssume
the following:

V, = 0.29344 ft’/rev; N = 10,485; R = 48.0 pct; R, = 48.2 pct;
P, = 762 mm Hg; Py = 22.225 mm Hg; P, = 70 mm Hg; T, = 5700R; FID HC,
= 81.6 ppm, carbon equivalent; r = 0.75;—€gpepm—=—Tr—ugrmt; T, =
5679R; Agysoua—=—3668+ Vg, 1.18 ft?; Ca; = 4466 180 ug/ml; AV, = 25.2
ml; C&,, = 366 10 pug/ml; AV,, = 24.9 ml; T, = 5320R; Vo, = 1.17 ft?;
Ch,, = +¥6 15 pug/ml; AV,, = 25.0 ml; Ca&,, = +¢ 1 pg/ml; AV,, = 25.1
ml; Copp = 20 ug/ml; Ve = 5.0 ml; Q = 0.1429; T, = 5690R; Vi = 0.30
ft; Cpa = 1 ug/ml; V,, = 5.0 ml; T, = 5320R; Vg, = 0.31 ft?; NOx, =
11.2 ppm; CO, = 306.6 ppm; CO,, = 1.43 pct; FID HC, = 12.1 ppm; NOx,
= 0.8 ppm; CO4 = 15.3 ppm; CO,4y = 0.032 pct; D, = 3.598 mi.

Then:

(1) Vaiz = (0.29344) (10,485) (762-70) (528)/(760) (570)
= 2595.0 ft’ per test phase.

(ii) H = (43.478) (48.2) (22.225)/[762~(22.225x48.2/100) ]
= 62 grains of water per pound of dry air.
(1ii) Ky = 1/[1 - 0.0047(62-75)] = 0.9424
(iv) COo, = [1-(0.01 + 0.005x3.14x1.43)-0.000323(48)] 306.6

= 291.9 ppm.
(v) CO, = (1 - 0.000323(48)) 15.3 = 15.1 ppm.
(vi) Cemzone =
(3.813x107%) 434> (567) [ (+4460180) (25.2) +(36610) (24.9)1)
36606 (762) (1.18)

=56-60115.05 ppm.

1
100 x T3 3.14/2) + 3.76(L + 3.14/4 - 0.6/2)

(vii) DF
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1.43 + [81.6 + 291.9 + (1 - 0.75) (56+6€115.05)] x I6

= 8.35842

(viii) Cenzona =

(3.813x1072) 44} (532) [ (33615) (25.0) +(¥61) (25.1) ]
43668 (762) (1.17)

= +329.10 ppm
*

* *
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Section 86.1207-90 of Subpart M is proposed to be amended by
revising paragraph (b) (2) and (c) (2), and adding (b) (2) (i) to read
as follows:

§86.1207-90 Sampling and analytical systems; evaporative emissions
(b) * * *

(2) For methanol-fueled vehicles, a methanol sampling and
analyzing system is required in addition to the HFID analyzer. The
methanol sampling equipment shall consist of impingers for
collecting the methanol sample and appropriate equipment for
drawing the sample through the impingers. The analytical equipment
shall consist of a gas chromatograph equipped with a flame
ionization detector. (Note: For 1990 through 1994 model year
methanol-fueled vehicles, a HFID, calibrated on methanol may be
used in place of the HFID calibrated on propane plus the methanol
impingers and associated analytical equipment.) ‘

(i) The methanol sampling system shall be designed such that,
if a test vehicle emitted the maximum allowable level of methanol
(based on all applicable standards) during any phase of the test,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detaction for the GC analyzer, and such that the primary impinger
collects at least 90 percent of the analyte in the samples. The
ramaining analyte shall be collected by the secondary impinger.

(C) * * *
(2) For the methanol sample, permanent records shall be

made of the following: the volumes of deionized water introduced
into each impinger, the rate and time of sample collection—the

rotumes—of-each—sanple—introduced—inte the—gas—chromatograph,—the
fiow—rete—of—carrier—ges__through—the—ecotumn—4the——cotumn
temperature; and the chromatogram of the analyzed sample.

* * * * *
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Section 86.1213-90 is proposed to be amended by revising
paragraph (f) - (f) (3) to read as follows:

§ 86.1213-90 Fuel specifications.

(£) Mixtures of petroleum and methanol fuels for flexible
fuel vehicles. (1) Mixtures of petroleum and methanol fuels
used for exhaust and evaporative emission testing and service
accumulation for flexible fuel vehicles shall consist of the
gasoline listed in paragraph (a) or (b) and the methanol fuel
listed in paragraph (¢), and shall be within the range fuel
mixtures for which the vehicle was designed as reported in
§86.90-21 (g). The Administrator may use any fuel within this
range for testing.

= Manufacturer—testing—eand—service—accumuiation_ mey—be
. ; . 3 ! et o ¥ Y .

iy . e el y i . 11 be - -
eustomer—service,—and

i) Information—acceptable—to—the—Administrator, _t=
provided—by—the—manufacturer—ro—show—ehat—the designated—fuel
"':. ’Ebu!es Hcﬂid !esaib t' 2y E!!e !!t. g*!eSE_eﬂ!i 332. e!ls, eﬁd

(2) The fuel mixtures used by the manufacturers shall be
sufficient to demonstrate compliance over the full design range,
and shall include:

(1) For emigsion testing,
(A) The petroleum fuel specified in paragraph (a).

(B) A methanol fuel representative of the methanol fuel
expected to be found in use, as specified in paragraph (c), and

(C) A combination of the fuels specified in paragraphs
(A)and (B) that represents the composition which results in the
highest Reid Vapor Pressure for the mixture. The mixture shall
contain between nine and thirteen percent methanol.

(ii) For service accumulation, an alternating combination of
the fuels specified in paragraphs (b) (1) and (f) (2) (i) (B) that,
based on good engineering judgement, demonstrates the durability of
the emission control system. The fuels may be used as a single
mixture or alternated.

(iii) Or, other combinations which demonstrate compliance
with the standards over the entire design range of the vahicle,
provided that written approval is obtained from the Administrator
prior to the start of testing.

(3) The specification range of the fuels to be used under
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paragraph (f)42% of this section shall be reported in accordance
with §86.090-21 (b) (3) and (q).
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Section 86.1214-85 of Subpart M is proposed to be amended by
revising paragraph (a) (2) to read as follows:

§ 86.1214-85 Analytical gases.

(a) * * *

(2) Fuel for the evaporative emission enclosure FID (or
HFID for methanol-fueled vehicles) shall be a blend of 40+2 percent
hydrogen with the balance being helium. The mixture shall contain
less than 1 ppm equivalent carbon response. —98 to 100 percent

hydrogen fuel may be used with advance approval by the
Administrator.

* * * * *
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Section 86.1216-90 of Subpart M is proposed to be amended by

revising paragraph (c) (3) and adding paragraph (d) to read as
follows:

$ 86.1216-90 Calibrations, frequency and overview.

(C) * * *x

(3) Perform a hydrocarbon and;—if—appiicabie—a methanot

retention check and calibration on the evaporative emission
enclosure (see §86.1217).

(d) At least twice annually or after any maintenance

perform a methanol retention check and calibration on the
evaporative emission enclosure (see §86.1217).
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Section 86.1217-30 of Subpart M is proposed to be amended by
revising paragraphs (c) (5), (c) (7) and (c) (9) and (d) - (d) (2) (iii)
to read as follows:

§86.1217-90 Evaporative emission enclosure calibrations.
(C) * * *

(5) Inject into the enclosure a known gquantity of pure
propane (4g is a convenient quantity) and a known quantity of pure
methanol (4g is a convenient quantity) in gaseous form; i.e., at a
temperature of at least 150-1550F (65-689C). The propane and
methanol may be measured by volume flow or by mass measurement.
The method used to measure the propane and methanol shall have an
accuracy eamd—precision of 10.5 percent of the measured value.
(Less accurate methods may be used only with the advanced approval
of the Administrator.) The methanol and propane tests do not need
to be conducted separately.

)

* *® * * *

(7) To verify the enclosure calibration, calculate the mass
of propane and the mass of methanol using the measurements taken in
steps (4) and (6). See paragraph (d) of this section. This

quantity must be within +2 percent of that measured in step 5
above. (For 1991-1995 calendar years, the difference may exceed +2
percent for methanol, provided it does not exceed +6 percent.)

* *x %* * *

(9) Calculate, using the equation in paragraph (d) of this
section and the readings taken in step (8), the hydrocarbon and
methanol mass. It may not differ by more than +4 percent of the
value in step (6). (For 1991-1995 calendar year methanol-fueled
vehiclas, the difference may exceed +4 percent for methanol,
provided it does not exceed +6 percent. If these wider tolerances
are used, then all subsequent data shall be corrected by
multiplying by the inverse of the fractional retention, or by one
if the measured recovery exceeds 100 percent. The retention used
for this correction can be estimated by subtracting from one the
loss indicated by the calibration test multiplied by the ratio of
the emission test length to the calibration test length.)

(d) Calculations. (1) The calculation of net methanol and
hydrocarbon mass change is used to determine enclosure background
and leak rate. It is also used to check the enclosure volume
measurements. The methanol mass change is calculated from the
initial and final methanol samples, temperature and pressure
according to the following equation:
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Yemzon T A x
TEe
[« x AV + X AV, )] -
v
e * Toppoe Chysit 1f sz 2f
T..
Ei [ (3, x AV, AM X AV,.)]
Vei * Tsuppi Sii 521
Where:
(1) Mcusox = Methanol mass change, ug.
(ii) V = Enclosure volume, ft?, as measured in paragraph

(b) (1) of this section.

(iid1) S a—=—~Concentrationrocfmethanol—in—standard sempie—for
catibretion—of—GE—mgimi— |

—r) A p—=GEPpenlc—area—ofstandard samplie

< T; = Temperature of sample withdrawn, ©R.

“ari- (iv) Ve = Volume of sample withdrawn, ft?.
(ves) P, = Barometric pressure at time of sampling, in. Hg.
(vidts) Ca,, = GC pesi—ares concentration of test sample.

(42evii) AV = Volume of absorbing reagent in impinger.

(seviii) i = Initial sample.
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{2e£ix) f = Final sample.

(xts) 1 First impinger.

(xitt) 2 Second impinger.

(2) The hydrocarbon mass change is calculated from the
initial and final FID readings of hydrocarbon concentration,
methanol concentration with FID response to methanol, temperature,

and pressure according to the following equation:

- -4 _Ssce T *Cusons! * Be - i T Tazoni ! *Bb
= x 10
Mac T T,
f i
Where:
(1) M, = Hydrocarbon mass change, g.
(ii) Cye = FID hydrocarbon concentration as ppm carbon

including FID response to methanol in the sample.

(iii) Ccasos = Methanol concentration as ppm carbon
1.501 x 10 3¢ «x
- MR C Cc
= Ao ® Py ox Vg x [ldg) x AV)) + (Rgy x AV,)]
* * * * *
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Section 86.1221-90 of Subpart M is proposed to be amended by
revising paragraph (c) (1) and Figure M90-1 to read as follows:

§ 86.1221-90 Hydrocarbon analyzer calibration.

* * * * *
(C) * * *

(1) The bag sample of methanol for analysis in the FID shall

be prepared using the apparatus shown in Figure M90-1. A known
volume of methanol is injected, using a microliter syringe, into
the heated mixing zone (2509F (1210C) of the apparatus. The

methanol is vaporized and swept into the sample bag with a known
volume of zero grade air measured by a &=y gas flow meter with an
accuracy of +2 percent.

* * * B *
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Section 86.1242-90 of Subpart M is proposed to be amended by
revising paragraphs (1) - (1) (3), to read as follows:

§86.1242-90 Records required.

(1) For methanol-fueled vehicles:

(1) Volume of sample passed through the methanol sampling
system and the volume of deionized water in each impinger.

l ’ Erom—the—GE—anaiysis of the reference—sampier

= The peaje—earea concentration of the GC analyses of the
test samples (methanol).

(2) The—methano%—eencentgatéoa—in—the—refefence
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Section 86.1243-90 of Subpart M is proposed to be amended by
revising paragraphs (a) - (a) (2) (iii) to read as follows:

§86.1243-90 Calculations; evaporative emissions.

(a) The calculation of the net hydrocarbon, methanol and
hydrocarbon plus methanol mass change in the enclosure is used to
determine the diurnal and hot socak mass emissions. The mass
changes are calculated from initial and final hydrocarbon and
methanol concentrations in ppm carbon, initial and final enclosure
ambient temperatures, initial and final barometric pressures, and
net enclosure volume using the following equations:

(1) For methanoi:
M = Vn MR X
CH.,OH —_—
3 Y
T
5 EZ )" [ Bysye * AV o) + (Rygyex AV o))
E SHEDf
T...
EL x [(Rygyy x AVy;) + (Rygyy x AV, ]
(Vg * Tsupps!
Where:
(i) Moaow = Methanol mass change, Jg.
(ii) V, = Net enclosure volume, ft?}, as determined by

subtracting 50 ft® (1.42 m’) (volume of vehicle with trunk and
windows open) from the enclosure volume. A manufacturer may use
the measured volume of the vehicle (instead of the nominal 50 ft?)
with advance approval by the Administrator: Provided, the measured
volume is determined and used for all vehicles tested by that

manufacturer.

(iii) G g—=—Conecentrationr—ofmethanel—snr—standard sampie—for
catibration—of—GC—mg/imi—
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iy &sr-—ee—peak—area—ef—stendard—eemp&er

o Ty = Temperature of sample withdrawn, ©R.

(vtiv) Ve = Volume of sample withdrawn, ft?,.
(vit) Teypp = Temperature of SHED, ©OR
(vits) P, = Barometric pressure at time of sampling, in. Hg.

(42evii) AC,y = GC pesmk—ares concentration of sample.

(sevviil) AV = Volume of absorbing reagent in impinger.
(2efix) i = Initial sample.
(x+t) f = Final sample.

(xits) 1 = First impinger.
(xivi) 2 = Second impinger.
(2) For hydrocarbons:
_ -4 (Cuce = Ccuzons’Pre Cuci ~ “cuzoni’Fri
Mye = (kV, x 107 T - T
£ i
Where:
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(i) M, = Hydrocarbon mass change, g.

(ii) Cyc = FID hydrocarbon concentration as ppm carbon

including FID response to methanol in the sample.

(iii) Ccraon = Methanol concentration as ppm carbon.

-3
1.501 x 10 "€ x T

= MR

= b4 [(gSl b4 AVl) + (gSZ X AV2)]

m ® Fp X Vg
*

* * *
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Section 86.1309-90 of Subpart N is proposed to be amended by

revising paragraphs (a)(2) - (a)(2)(iv), (a)(3), (a)(4), (b),
(b) (4) (b) (3) (c), (c)(4) and (c) (5), adding paragraphs (a) (2) (v),
(a) (5), (B) (4) (1) - (b) (4) (1ii), (b) (6) (i) - (b) (6) (iii), (c) (4) (i)
- (c) (4) (1i1), (c) (6) (1) - (c) (6) (iii) and (d) - (d)(3), and

recodifying paragraphs (a) (5) and (a) (6) as (a) (6) and (a) (7), and
Figures N90-2 and N90-3 to read as follows:

§ 86.1309-90 Exhaust gas sampling system; gasoline-fueled and
methanol-fueled Otto-cycle engines.

(a) * * *
(2) Engine exhaust to CVS duct. For methanol-fueled

engines, ecooling reactions of the exhaust gases in the exhaust duct
connecting-theengine—exhawst connected to the dilution tunnel (for
the purposes of this paragraph, the exhaust duct excludes the
length of pipe representative of the vehicle exhaust pipe) shall be
minimized. This may be accomplished by:

(i) Using a duct of unrestricted length maintained at
235431 5—F—(3113+6—2€) a temperature below 599°F (315°C). (Hemting
and—possibiy— Cooling capabilities as required,) or

(ii) Using a short up to 12 feet long, duct constructed
of smooth wall pipe with a minimum of flexible sections, maintained
at 2Z35+35—F—+{3+13+6—°6) a temperature above the maximum dew point
of the exhaust, but below 250°F prior to the test and during
periods when the engine is not in operation (insulation may remain
in place and/or heating may occur during testing provided maximum
temperature is not exceeded), or

(iii) Using a smooth wall duct less than five feet long
with no required heating, or

(iv) Omitting the duct and performing the exhaust gas
dilution function at the engine exhaust manifold,—er immediately
after exhaust aftertreatment systems, or after a length of pipe
representative of the vehicle exhaust pipe.

(v) Partial dilution of the exhaust gas prior to
entering the dilution tunnel, which lowers the duct temperature
baelow 5990F (3150C).

(3) Positive displacement pump. The Positive Displacement
Pump Constant Volume Sampler (PDP - CVS), Figure N90 - 1 satisfies
the first condition by metering at a constant temperature and
pressure through the pump. The total volume is measured by counting
the revolutions made by the calibrated positive displacement pump.
The proportional samples for the bag sample and for methanol fueled
vehicles, the methanol sample (Figure N90 - 2) and the formaldehyde
sample (Figure N90 - 3), are achieved by sampling at a constant
flow rate. For methanol-fueled engines, the sample lines for the
methanol and formaldehyde samples are heated to 235+35—F—{(3313+8
2g) prevent condensation. Note: For 1990 through 1994 model year
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methanol-fueled engines, methanol and formaldehyde sampling may be
omitted provided the bag sample (hydrocarbons and methanol) is
analyzed using a HFID calibrated with methanol.

(4) Critical flow venturi. The operation of the Critical
Flow Venturi Constant Volume Sampler (CFV - CVS), Figure N90 - 4 is
based upon the principles of fluid dynamics associated with
critical flow. The CFV system is commonly called a constant volume
system (CVS) even though the flow varies. It would be more proper
to call the critical flow venturi (CFV) system a constant
proportion sampling system since proportional sampling throughout
temperature excursions is maintained by use of a small CFVs in the
sample lines. For methanol-fueled engines, one line supplies sample
for the bag sample, another line supplies sample for the methanol
sample, and a third line supplies sample for the formaldehyde
sample. The lines for the methanol and formaldehyde samples are
heated to 235+35—F—(3+13+6—2C) prevent condensation with care being
taken to ensure that the CFVs of the sample probes are not heated.

Note: For 1990 through 1994 model year methanol-fueled
engines, methanol and formaldehyde sampling may be omitted provided
the bag sample (hydrocarbons and methanol) is analyzed using a HFID
calibrated with methanol. The variable mixture flow rate 1is
maintained at choked flow, which is inversely proportional to the
square root of the gas temperature, and is computed continuously.
Since the pressure and temperature are the same at all venturi
inlets, the sample volume is proportional to the total volume.

5) Electronic Flow Control. The Electronic Flow
Control Critical Flow Venturi Constant Volume Sampler (EFC-CFV-CVS3)
is identical to the CFV-CVS system, except that it uses electronic
mass flow meters to maintain proportional sampling for methanol and
formaldehyde. The flow rate of the exhaust plus dilution air and
the sample flow rate are measured electronically. Proportionality
is maintained by electronically controlled metering valves in the
methanol and formaldehyde sample lines. Control of the valves is
based on the electronic response of the flow meters. It is
recommended that total flow sample volumes be measured by separate
flow meters. For methanol-fueled engines, one line supplies sample
for the bag sample, another line supplies sample for the methanol
sample, and a third line supplies sample for the formaldehyde
sample. The sample lines for methanol and for formaldehyde may
both draw samples from a single static probe. The lines for the
methanol and formaldehyde samples are heated to prevent
condensation.

(56) Other systems. Other sampling and/or analytical
gystems including the systems described in §86.1310 for
petroleum-fueled diesel engines may be used if shown to yield
equivalent results, and if approved in advance by the
Administrator.

(67) Since various configurations can produce equivalent
results, exact conformance with these drawings is not required.
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Additional components such as instruments, valves, solenoids, pumps
and switches may be used to provide additional information and
coordinate the functions of the component gsystems. Other
components sSuch as snubbers, which are not needed to maintain
accuracy on some systems, may be excluded if their exclusion is
based upon good engineering judgment

(b) Component description, PDP - CVS. The PDP CVS, Figure N90
- 1, consists of a dilution air filter and mixing assembly, heat
exchanger, positive displacement pump, sampling systems (see Figure
N90 - 2 for methanol sampling system and Figure N90 - 3 for
formaldehyde sampling system) including sampling lines which are
heated to 235+35—F+313+8—&) pravent condensation in the case of
the methanol-fueled engine -theating—ecf—the—sampie—Iines—may—ie
omitted—provided—the—methanci——eandformaldehyde—sampie—collection

.

STSETms are—ciose iqapisd ?c eh:g€§:hes th::shy F==’=”E:?3 toss ;f
++mes), and associated valves, pressure and temperature sensors.
The temperature of the sample lines shall be between the maximum
dew point of the mixture and 2500F. (It is recommended the they be
maintained at 235%15 °F (11318 °C)). Heating of the sample lines
may be omitted, provided the methanol and formaldehyde sample
collection systems are close coupled to the probes thereby
preventing loss of sample due to cooling and resulting condensation
in the sample lines. The PDP - CVS shall conform to the following
requirements:

* * * * *
(4) The flow capacity of the CVS shall be large enough to
eliminate water condensation in the system. (300 to 350 cfm (0.142

to 0.165 m’/s) is sufficient for most petroleum-fueled vehicles.
Higher flow rates are required for methanol-fueled vehicles.
Procedures for determining CVS flow rates are detailed in
"Calculation of Emissions and Fuel Economy When Using Alternative
Fuels, " EPA 460/3-83-009.) Dehumidifying the dilution air before
entering the CVS is allowed. Heating is also allowed, provided:

(i) The air (or air plus exhaust gas) temperature does not
exceed 2500F, or 1250F if particulate emissions are measured,

(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be insulated when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples shall be of sufficient size so as not to impede sample
flow. A single dilution air sample, covering the total test

period, may be collected for the determination of methanol and
formaldehyde background (methanol-fueled engines).
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(6) The methanol sample collection s8system and the
formaldehyde sample collection system shall each be of sufficient
capacity so as to collect samples of adequate size for analysis
without significant impact on the volume of dilute exhaust passing
through the PDP.

(1) The methanol system shall be designed such that, if a
test engine emitted the maximum allowable level of methanol (based
on all applicable standards) during the first phase of the test,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detection for the GC analyzer.

(ii) The formaldehyde system shall be designed such that, if
a test engine emitted formaldehyde at a rate equal to ten percent
(on a mass basis) of the maximum allowable lavel for methanol (or
the maximum formaldehyde level allowed by a specific formaldehyde
standard, whichever is less) during the first phase of the test,
the concentration of formadehyde in the DNPH solution of the
primary impinger, or solution resulting from the extraction of the
DNPH cartridge, shall exceed either 2.5 mg/l or a concentration
equal to 25 times the limit of detection for the HPLC analyzer.

(iii) The methancl and formaldehyde systems shall be designed
such that the primary impinger collects at least 90 percent of the
analyte in the samples. The remaining analyte shall be collected
by the secondary impinger. Sampling systems shall be identical for
all phases.

(c) Component description, CFV. The CFV sample system, Figure
N90 - 4, consists of a dilution air filter (optional) and mixing
assembly, cyclone particulate separator (optional), wunheated
sampling venturies for the bag, methanol and formaldehyde samples
from methanol-fueled engines, heated sample lines «235+35—SF—{333+8
<€+ to prevent condensation in the case of the methanol-fueled

engine -theating—of—the—sampie—iines—may—pe—omitred,—provided—the
methenrci—eand—formaidehyde—sanmpie—ecollectionr—systems—are—ciose
coup%ed—te—ehe—pr?bee—thereby—?revgntfng—%ess—offsamp%e—due—te

, critical
flow venturi, and associated valves, pressure and temperature
sensors. The temperature of the sample lines shall be between the
maximum dew point of the mixture and 2500F. (It is recommended the
they be maintained at 235:15 °F (113+8 °C)) . -Heating of the sample
lines may be omitted, provided the methanol and formaldehyde sample
collection systems are close coupled to the probes thereby
preventing loss of sample due to cooling and resulting condensation
in the sample lines. The CFV sample system shall conform to the
following requirements:

* * *

(4) The flow capacity of the CVS shall be large enough to
eliminate water condensation in the system. (300 to 350 cfm (0.142
to 0.165 m?’/s) is sufficient for most petroleum-fueled vehicles.
Higher flow rates are required for methanol-fueled vehicles.
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Procedures for determining CVS flow rates are detailed in
"Calculation of Emissions and Fuel Economy When Using Alternative
Fuels," EPA 460/3-83-009.) Dehumidifying the dilution air before
entering the CVS is allowed. Heating is also allowed, provided:

(1) The air (or air plus exhaust gas) temperature does not
exceed 2500F, or 1250F if particulate emissions are measured.

(i1) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is recommended that the CVS
system be insulated when heated dilution air is used.)

(1ii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

(5) Sample collection bags for dilution air and exhaust
samples shall be of sufficient size so as not to impede sample
flow. A single dilution air sample, covering the total test
period, may be collected for the determination of methanol and
formaldehyde background (methanol-fueled engines).

(6) The methanol sample collection system and the
formaldehyde sample collection system shall each be of sufficient
capacity so as to collect samples of adequate size for analysis
without significant impact on the volume of dilute exhaust passing
through the CFV.

(i) The methanol system shall be designed such that, if a
test engine emitted the maximum allowable level of methanol (based
on all applicable standards) during the first phase of the test,
the measured concentration in the primary impinger would exceed
either 25 mg/l or a concentration equal to 25 times the limit of
detection for the GC analyzer.

(ii) The formaldehyde system shall be designed such that, if
a test engine emitted formaldehyde at a rate equal to ten percent
(on a mass basis) of the maximum allowable level for methanol (or
the maximum formaldehyde level allowed by a specific formaldehyde
standard, whichever is less) during the first phase of the test,
the concentration of formadehyde in the DNPH solution of the
primary impinger, or solution resulting from the extraction of the
DNPH cartridge, shall exceed either 2.5 mg/l or a concentration
equal to 100 times the limit of detection for the HPLC analyzer.

(iii) The methanol and formaldehyde systems shall be designed
such that the primary impinger collects at least 90 percent of the
analyte in the samples. The remaining analyte shall be collected
by the secondary impinger. Sampling systems shall be identical for
all phases of the tast.

(d) Component description, EFC-CEFV. The EFC-CFV sample
system, is identical to the CFV system described in paragraph (c),
with the addition of electronic flow controllers, metering valves,
separate flow meters to totalize sample flow volumes (optional),
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for methanol and form#ldehyde samples. Both samples may be drawn

from a single static probe. The EFC sample system shall conform to
the following requirements:

(1) All of the requirements of paragraph (c).

(2) The ratio of sample flow to CVS flow must not vary by
more +5 percent from the setpoint of the test.

(3) The sample flow totalizers shall have an accuracy of +2
percent. Total sample flow volumes may be obtained from the flow
controllers, with advance approval of the Administrator, provided
that they can be shown to have an accuracy of +2 percent.
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Section 86.1310-90 of Subpart N is proposed to be amended by
revising paragraphs (a) (1), (a)(4) - (a)(4)(iv), and (b) (1),
(b) (1) (1), (b) (1) (ii), (b)(l)(iii), and adding (a) (4) (v), to read
as follows.

§ 86.1310-90 Exhaust gas sampling and analytical system; petroleum-
fueled and methanol-fueled diesel engines.

(a) * * *

(1) This sampling system requires the use of a PDP-CVS and
a heat exchanger, er a CFV-CVS (or an EFC-CFV-CVS) with either a
heat exchanger or electronic flow compensation. Figure N90-5 is a
schematic drawing of the PDP system. Figure N90-6 is a schematic
drawing of the CFV system.

* * * * *

(4) For methanol-fueled engines, coollng or reactzon of the
exhaust gases in the exhaust duct
connected to the dilution tunnel (for the purposes of this
paragraph, the exhaust duct excludes the length of pipe
representative of the vehicle exhaust pipe) shall be minimized.
This may be accomplished by:

(1) Using a duct of unrestricted leﬁgth maintained at
235+ 5—F—(3113+8—2€) a temperature below 599°F (315°C). (Heating
and—possibiy— Cooling capabilities as required,) or

(ii) Using a short up to 12 feet long, duct constructed
of smooth wall pipe with a minimum of flexible sections, maintained
at 235+35—2F—+(333+68—9€) a temperature above the maximum dew point
of the exhaust, but below 250°F prior to the test and during
periods when the engine is not in operation (insulation may remain
in place and/or heating may occur during testing provided maximum
temperature is not exceeded), or

(iii) Using a smooth wall duct less than five feet long
with no required heating, or

(iv) Omitting the duct and performing the exhaust gas
dilution function at the engine exhaust manifold or immediately
after exhaust aftertreatment systems, or after a length of pipe
representative of the vehicle exhaust pipe.

(v) Partial dilution of the exhaust gas prior to
entering the dilution tunnel, which lowers the duct temperature
below 5990F (3150C).

(5) Heated sample lines are required for the methanol and
formaldehyde samples for methanol-fueled engines (care must be
taken to prevent heating of the sample probes unless compensation
for varying flow rate is made). The sample collection lines shall

be heated to 2Z35+35—F—(313+48—9€) a temperature above the maximum
dew point of the mixture, but below 2500F.
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* * * * *
(b) * * *
(1) Exhaust dilution system. The PDP-CVS shall conform to

all of the requirements listed for the exhaust gas PDP-CVS in
§86.1309(b). The CFV-CVS shall conform to all of the requirements
listed for the exhaust gas CFV-CVS in §86.1309(c). The EFC-CFV-CVS
shall conform to all of the requirements listed for the exhaust gas
EFC-CVS8 in §86.1309(d). In addition, the CFV-CVS and EFC-CFV-CVS
must conform to the following requirements:

(1) The flow capacity of the CVS must be sufficient to
maintain the diluted exhaust stream at or below the temperatures
required for the measurement of particulate and hydrocarbon
emission noted below and at, or above kelew, the temperatures where
condensation of water in the exhaust gases could occur. This may
be achieved by either of the following two methods:

* * * * *

(ii) For the CFV-CVS or EFC-CFV-CVS8, either a heat exchanger
or electronic flow compensation (which also includes the
particulate sample flows) is required (see Figure N90-6).

(iii) For the CFV-CVS or EFC-CFV-CVS when a heat exchanger is
used, the gas mixture temperature, measured at a point immediately
ahead of the critical flow venturi, shall be within +200F (t119C)
of the average operating temperature observed during the test with
the simultaneous requirement that condensation does not occur. The
temperature measuring system(sensors and readout) shall have an
accuracy and precision of $3.40F (1.90C). For systems utilizing a
flow compensator to maintain proportional sampling, the requirement
for maintaining constant temperature is not necessary.

* * * * *
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Section 86.1313-90 of Subpart N is proposed to be amended by
revising paragraph (d) to read as follows:

§86.1313-90 Fuel Specificati:ns

(d) Mixtures of petroleum and methanol fuels for flexible
fuel vehicles.

(1)Mixtures of petroleum and methanol fuels used for exhaust

' emission testing and service accumulation for

flexible fuel vehicles shall consist of the the methanol and

petroleum fuels listed in paragraph (a) or (b), and shall be within

the range of fuel mixtures for which the vehicle was designed, as

reported in §86.90-21 (g). The Administrator may use any fuel
mixture within this range for testing.

2 Menufectnrer—testfng—and—sefvéce—aceamu&gtéon_may—be

(2) The fuel mixtures used by the manufacturers shall be
sufficient to demonstrate compliance over the full design range,
and shall include:

(1) For emission testing,

(R) A petroleum fuel specified in paragraph (a), or
paragraph (b)

(B) A methanol fuel t.presentat;vo of the methanol fuel
expected to the found in use,

(ii) PFor service accumulation, an alternating combination of
the fuels specified in paragraphs (a) (2) or (b)(3), and
(d) (2) (1) (B) that, based on good engineering judgement,
demonstrates the durability of the emissions control system. The
combination shall be selected such that the cumulative volumes of
both the methanol fuel and the petroleum fuel used shall be at
least twenty-five percent of the total fuel volume. The fuels
shall be or alternated at intervals not to exceed 500 hours.

(iii) Or, other combinations which demonstrate compliance

with the standards over the entire design range of the vehicle,
provided that written approval is obtained from the Administrator
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prior to the start of testing.

(3) The specification range of the fuels to be used under
paragraph (d) of this section shall be reported in accordance with
§86.090-21 .(b) (3) and (g).
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Section 86.1313-91 of Subpart N is proposed to be amended by
revising paragraph (d) to read as follows:

§86.1313-91 Fuel Specifications

(d) Mixtures of petroleum and methanol fuels for flexible
fuel vehicles.

(1)Mixtures of petroleum and methanol fuels used for exhaust

' emission testing and service accumulation for

flexible fuel vehicles shall consist of the the methanol and

petroleum fuels listed in paragraph (a) or (b), and shall be within

the range of fuel mixtures for which the vehicle was designed, as

reported in §86.91-21 (g). The Administrator may use any fuel
mixture within this range for testing.

25 Manufeacturer—testingeand service—accumunlieation may—be
; : : — : '

(2) The fuel mixtures used by the manufacturers shall be
sufficient to demonstrate compliance over the full design range,
and shall include:

(1) For emission testing,

(A) A petroleum fuel specified in paragraph (a), or
paragraph (b)

, (B) A methanol fuel representative of the methanol fuel
expected to the found in use,

(ii) For service accumulation, an alternating combination of
the fuels specified in paragraphs (a)(2) or (b)(3), and
(d) (2) (1) (B) that, based on good engineering Jjudgement,
-demonstrates the durability of the emissions control system. The
combination shall be selected such that the cumulative volumes of
both the methanol fuel and the petroleum fuel used shall be at
least twenty-five percent of the total fuel volume. The fuels
shall be or alternated at intervals not to exceed 500 hours.

(iii) Or, other combinations which demonstrate compliance

with the standards over the entire design range of the vehicle,
provided that written approval is obtained from the Administrator
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prior to the start of testing.

(3) The specification range of the fuels to be used under
paragraph (d) of this section shall be reported in accordance with
§86.091-21 (b) (3) and (g). ‘
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Section 86.1313-94 of Subpart N is proposed to be amended by
revising paragraph (d) to read as follows:

§86.1313-94 Fuel Specifications

(d) Mixtures of petroleum and methanol fuels for flexible
fuel vehicles.

(1)Mixtures of petroleum and methanol fuels used for exhaust
and—evaporative emission testing and service accumulation for
flexible fuel vehicles shall consist of the the methanol and
petroleum fuels listed in paragraph (a) or (b), and shall be within
the range of fuel mixtures for which the vehicle was designed, as
reported in §86.94-21 (g). The Administrator may use any fuel
mixture within this range for testing.

{2} - Menufecturer—testing end—service accumulation maybe

(2) The fuel mixtures used by the manufacturers shall be
sufficient to demonstrate compliance over the full design range,
and shall include:

(i) For emission testing,

(A) A petroleum fuel specified in paragraph (a), or
paragraph (b)

(B) A methanol fuel representative of the methanol fuel
expected to the found in use,

(ii) For service accumulation, an alternating combination of
the fuels specified in paragraphs (a) (2) or (b) (3), and
(d) (2) (1) (B) that, based on good engineering Jjudgement,
demonstrates the durability of the emissions control system. The
combination shall be selected such that the cumulative volumes of
both the methanol fuel and the petroleum fuel used shall be at
least twenty-five percent of the total fuel volume. The fuels
shall be or alternated at intervals not to exceed 500 hours.

(iii) Or, other combinations which demonstrate compliance

with the standards over the entire design range of the vehicle,
provided that written approval is obtained from the Administrator
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prior to the start of testing.
(3) The specification range of the fuels to be used under

paragraph (d) of this section shall be reported in accordance with
§86.094-21 (b) (3) and (g) .
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Section 86.1319-90 of Subpart N is proposed to be amended by
revising paragraph (e) (1), (e) (4), and (e) (7) to read as follows:

$86.1319-90 CVS calibration.

(e) * * *
(1) Obtain a small cylinder that has been charged with pure
propane or carbon monoxide gas (CAUTION - carbon monoxide 1is

poisonous). 6bteinrencther—smali—eylinder—which—has—eemr——charged

(4) Following completion of step (3) above (if methanol
injection is required), continue to operate the CVS in the normal
manner and release a known quantity of pure methanol (in gaseous
form) into the system during the sampling period (approximately 5
minutes). This step does not need to be performed with each
varification, provided that it is performed at least twice
annually.

* * x * *
(7) The cause for any discrepancy greater than t2 percent
must be found and corrected. (For 1991-1995 calendar years,

discrepancies greater than 12 percent are allowed for the methanol
test, provided that they do not exceed 16 percent.)
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Section 86.1321-90 of Subpart N is proposed to be amended by
revising paragraphs (a) (3) (ii) - (a) (3) (iii) and (c) (1) and Figure
N90-10 and adding paragraph (a) (3) (iv) to read ags follows:

§86.1321-90 Hydrocarbon analyzer calibration.

(a) * * *

(3) * * *

(ii) TheHFIP-optimizration procedures—outliined—in46—CFRPare
86—Subpert—b~+ The procedure listed in Subpart D, which is:

(R) If necessary, follow manufacturer’s instructions for
instrument start-up and basic operating adjustments.

(B) Set the oven temperature 50C hotter than the reQuired
sample-line temperature. Allow at least one-half hour after the
oven has reached temperature for the system to equilibrate.

(C) Initial fuel flow adjustment. With the fuel and air-flow
rates set at the manufacturer’'s recommendations, introduce a 350
ppmCi75 ppmC span gas to the detector. Determine the response at a
given fuel flow from the difference between the span-gas response
and the zero-gas response. Incrementally adjust the fuel flow above
and below the manufacturer’s specification. Record and plot the
span and zero response at these fuel flows. Adjust the fuel-flow
rate to the rich side of the curve. This is initial flow-rate
setting and may not be the final optimized flow rate.

(E) Linearity check. For each range used, check linearity as
follows:

(1) Zero the analyzer.

(2) Span the analyzer using a calibration gas that will
provide a response of approximately 90 percent of full-scale
concentration.

(3) Recheck the zero response. If it has changed more than
0.5 percent of full scale, repeat steps (1) and (2).

(4) Reacord the response of calibration gases having nominal
concentrations of 30, 60, and 90 percent of full-scale
concentration. It is permitted to use additional concentrations.

(5) Perform a linear least square regression on the data
generated. Use an equation of the form y=mx, where x is the actual
chart deflection and y is the concentration.

(6) Use the equation z=y/m to £find the linear chart
deflaction (z) for each calibration gas concentration (y).

(7) Determine the linearity (%L) for each calibration gas
by:

Percent L= (z—-x) X 100
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Full-scale linear chart deflection

(8) The linearity criterion is met if the %L is less than +2
percent for each data point generated. Below 40 ppmC the linearity
criterion may be expanded to t4 percent. For each emission test, a
calibration curve of the form y=mx is to be used. The slope (m) is
defined for each range by the spanning process.

(9) If the %L for any point exceeds the specifications in
step (8), the air, fuel, and sample-flow rates may be varied.

(10) If the %L for any data point still exceeds the
specifications, repair or replace the analyzer, FID fuel, burner
air, or calibration bottles prior to testing. Repeat the procedures
of this section with the repaired or replaced equipment or gases.

(FF) Optimized flow rates. The fuel-flow rate, air-flow
rate and sample-flow rate are defined as ‘'‘optimized’’ at this
point. -

(iii) The procedures specified by the manufacturer of the FID
or HFID.

(iv) Alternative procedures may be used if approved in
advance by the Administrator.

* * * * %*
(C) * * *

(1) The bag sample of methanol for analysis in the FID shall
be prepared using the apparatus shown in Figure N90-10. A known
volume of methanol is injected, using a microliter syringe; into
the heated mixing zone (2500F (1210C) of the apparatus. The
methanol is vaporized and swept into the sample bag with a known
volume of zero grade air measured by a dey gas flow meter with an
accuracy of +2 percent.

* * * * *
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Section 86.1323-84 of Subpart N is proposed to be amended by
adding paragraph (d) to read as fclillows:

§86.1323-84 Oxides of Nitrogen analyzer calibration.

(d) When testing methanol-fueled engines it may be
necessary to clean the analyzer frequently to prevent interference
with NOx measurements. (See EPA/60/S3-88/040.)
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Section 86.1330-90 of Subpart N is proposed to be amended by
revising paragraphs (b) (1) and (c), and adding paragraphs (b) (i) -
(b) (iii), to read as follows:

§86.1330-90 Test Sequence; general requirements.

{b) Control of air temperature. (1) The temperature of
the CVS dilution air shall be maintained at greater than 680F (200C)
throughout the test sequence, except as permitted by §86.1335-90.
Heating of the dilution air above 860F is allowed provided:

(1) The air (or air plus exhaust gas) temperature does not
exceed 2500F, or 1250F if particulate emissions are measured,

(ii) Calculation of the CVS flow rate necessary to prevent
water condensation is based on the lowest temperature encountered
in the CVS prior to sampling. (It is raecommended that the CVS
system be insulation when heated dilution air is used.)

(iii) The dilution ratio is sufficiently high to prevent
condensation in bag samples as they cool to room temperature.

* * * * *

(c) No control of ambient air, engine intake or CVS
dilution air humidity is required, (Dehumidification of the
dilution air prior to entering the CVS is allowed).

* * * * *
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Section 1337-90 of Subpart N is proposed to be amended by
revising paragraph (a) (13) and (a) (26) to read as follows:

§86.1337-90 Engine dynamometer test run.

(a) * * *
(13) Immediately after the engine is turned off, turn off
the engine cooling fan(s) if used, and the CVS blower (or
disconnect the exhaust system f£rom the CVS). As soon as possible,

transfer the "cold start cycle" exhaust and dilution air bag
samples to the analytical system and process the samples according
to §86.1340. A stabilized reading of the exhaust sample on all
analyzers shall be obtained within 20 minutes of the end of the

sample collection phase of the test. Analysis of the methanol and
" formaldehyde samples shall be obtained within 24 hours of the end
of the sample collection period. (If it is not possible to perform
the analysis within 24 hours, the samples should be stored in a
cold (4-100C) dark environment until analysis can be performed.
Thew samples should be analyzed within fourteen days.) For
petroleum-fueled and methanol-fueled diesel engines, carefully
remove the filter holder from the sample flow apparatus, and remove
each particulate sample filter from its holder and place each in a
petri dish and cover.

* * * * *

(26) As soon as possible, transfer the "hot start cycle"
exhaust and dilution air bag samples to the analytical system and
process the samples according to §86.1340. A stabilized reading of
the exhaust sample on all analyzers shall be obtained within 20
minutes of the end of the sample collection phase of the test.
Analysis of the methanol and formaldehyde samples shall be obtained
‘within 24 hours of the end of the sample collection period. (If it
is not possible to perform the within 24 hours, the samples should
be stored in a cold (approximately 4-100C) dark environment until
analysis can be performed.) For petroleum-fueled and
methanol-fueled diesel engines, carefully remove the assembled
filter holder from the sample flow lines and remove each
particulate sample filter from its holder and place each in a petri
dish and cover as soon as possible. Within 1 hour after the end of
the hot start phase of the test, transfer the four particulate
filters to the weighing chamber for post-test conditioning
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Section 86.1340~90 of Subpart N is proposed to be amended by
revising paragraphs (g) - (h) (2) to read as follows:

§86.1340-90 Exhaust sample analysis.

(g) For CH,OH (methanol-fueled vehicles)=+,

35 ' %ntroduce——1r——refereneg——1nm@&e——%ﬂ?——metheﬁe%——%the
c i - rasd ’ L e , s -

= introduce test samples into the gas chromatograph and

measure the erea—of—the—response pesmie concentration. This pesk

arem concentration is.AC,, in the calculations.

(h) For HCHO (methanol-fueled vehicles)=,

3> Introduce—a—reference—sampie—of—formaldehyde -tthe
. c c L dehd s ] Frred :
13 : 3 : : : : —*em : : .

Tieprid _pewier
Pi-s—reference—samplie—penic—area—is—3A  —in—the calcuietions—

<2 introduce test samples into the high pressure liquid
chromatograph and measure the eares—of 4the—response—penk the
concentration of formaldehyde as a dinitrophenylhydrazine
derivative in acetonitrile. This pesie—aren concentration is &C,,
in the calculations.

112




DRAFT 8/25/92
Section 86.1342-90 of Subpart N is proposed to be amended by
revising paragraph (d) (5) (iv) (A) - (d) (5) (xviii), (d) (7) (ii), and
(d) (8) (ii) to read as follows: )

§86.1342-90 Calculations; exhaust emissions.

(d) * * *
(5) * * *
.(iv)(A) Cenzone = Methanol concentration in the dilute exhaust,
in ppm.
(B) Cenaone =

-2
3.813 x 1072 w6 oo x Ty (g x avg) + K, x Avg,))

Aeusoun * Fp X Vpy
(v) (A) Ceniona = Methanol concentration in the dilution air, in
ppm.
(B) Ccnaona =
-2
3.813 x 107° w6 o0 % Ty [(ED;4* VL)) + ‘gnz x AV, )]
P »P x V

EHIOHR B DM

(vi) eﬂ*“f—€eneentratéen—of1mﬁHnnuHrén;séandard—samp&e—fer
ertibretionr—etft—SC—Fmigrimi—

———fapi-i)- Fgoun———GC—penic—area—of—standerd-—sempier

—triti) Ty = Temperature of methanol sample withdrawn from

dilute exhaust, ©°R.
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(d2eviii) T = Temperature of methanol sample withdrawn

from dilution air, ©R.

Barometric pressure during test, mm Hg.

o
o
]

(2eviii)

Volume of methanol sample withdrawn from

(etix) Vi

dilute exhaust, ft?3.

Volume of methanol sample withdrawn from dilution

(xts) Vou =
air, ft3.
(xists) AC; = GC pesi—mren concentration of sample drawn from

dilute exhaust.

(xivi) AC, = GC pemi—area concentration of sample drawn

from dilution air.

(xviii) AV, = Volume of absorbing reagent (deionized water) in

impinger through which methanol sample from dilute exhaust is
drawn, ml.

(xviiv) AV, = Volume of absorbing reagent (deionized

water) in impinger through which methanol sample'from dilution air

is drawn, ml.

(xvit) 1l = first impinger.
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(xvits) 2 = second impinger.
* * * * *
(7) * * *
X
(ii) DF = (100) x + v/2 + 3.76(x + v/2 ~ 2/2)

CO,. + (HC, + CO, + CH,OH, + HCHO,)

for methanol-fueled vehicles, where fuel composition is C,H,0, as
measured, or calculataed, for the fuel used.

* * * * *
(8) * * *
(ii) For gasoline-fueled and methanol-fueled diesei: Otto-

cycle engines: K, = 1/[1-0.0047(H-75)] (or for SI units, K, = 1/[1-
0.0329(H-10.71)1).

* * * * *
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Section 86.1344-90 of Subpart N is proposed to be amended by
revising paragraph (e) (18) (ii) - (e)(la)(vii), to read as follows:

§86.1344-90 Required information.

(e) * * *
(18) * * *
(ii) Fhre—methancl—ceoncentration—tnr—the reforence sampie—and

thepenicarea—fromthe GE—eanalystsof the reference—sampier

+i+i+)> The pesmic—area concentration of the GC analyses of the test
samples (methanol), pg/ml. .

* * * * *

(ivii) Volume of sample passed through the formaldehyde
sampling system. ‘

“£ry- Fhre—formaidehyde—concentration—in—the—reference seampie
and—the—penijc—area—from—theLe—analysis—of—the reference—sampier

(vitiv) The peeleares concentration of the LC analysis of
the test sample (formaldehyde), Ug/ml.

(ves) Specification of the methanol test fuel, or fuel
mixtures, used during testing.
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The Title of Subpart P iS proposed to be amended to read as
follows:

Subpart P -- Emission Regulations for New Gasoline-Fueled and
Methanol-Fueled Otto-Cycle Heavy-Duty Engines, New Methanol-Fueled
Diesel-Cycle Heavy-Duty Engines and New Gasoline-Fueled and
Methanol-Fueled Otto-Cycle Light-Duty Trucks; Idle Test Procedures.
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Section 86.1501-90 of Subpart P is proposed to be amended to
read as follows:

§86.1501-90 Scope; applicability.

This subpart contains gaseous emission idle test procedures
for gasoline-fueled and methanol-fueled Otto-cycle heavy-duty
engines, methanol-fueled Diesel-cycle heavy-duty engines, and for
gasoline-fueled and methanol-fueled Otto-cycle light-duty trucks.
It applies to 1990 and later model years.

118




DRAFT 8/25/92

Section 86.1504-90 of Subpart P is proposed to be amended by
revising paragraph (c) to read as follows:

§86.1504-90 Section numbering;construction.

(c) All provisions in this subpart apply to gasoline-fueled
and methanol-fueled Otto-cycle heavy-duty engines, methanol-fueled
Diesel-cycle heavy-duty engines and gasoline-fueled and
methanol-fueled Otto-cycle light-duty trucks.
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Section 86.1505-90 of Subpart P is proposed to be amended by
revising paragraph (a) to read as follows:

§86.1505-90 Introduction; structure of subpart.

(a) This subpart describes the equipment and the procedures
required to perform idle exhaust emission tests on gasoline-fueled
and methanol-fueled Otto-cycle heavy-duty engines, methanol-fueled
Diesel-cycle heavy-duty engines, and gasoline-fueled and
methanol-fueled Otto-cycle light-duty trucks. Subpart A sets forth
the testing requirements, reporting requirements and test intervals
necessary to comply with EPA certification procedures.

120




pP.23
mv———

DRAFT 8/25/92

Section 86.1509-84 of Subpart P is proposed to be amended by

revising paragraph (c) to read as follows:

§86.1509-84 Exhaust gas sampling system.

(c) A CVS sampling system with bag analysis as specified in
§86.1309 —84 or §86.109 —=82 or with continuous analysis as
specified in §86.1310 is permitted as applicable. The inclusion of
an additional raw carbon dioxide (CO2) analyzer as specified in
§5§86.309 - 79 and 86.316 - 79 is required if the CVS system is
used, in order to accurately determine the CVS dilution factor. The
heated sample line specified in §86.309 - 79 and §86.310 - 79 for

raw emission requirements is not required for

measurement.
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Section 86.1511-84 of Subpart P is proposed to be amended by
revising paragraphs (a) (1) and (a) (8) (iii) to read as follows:

§86.1511-90 Exhaust gas analysis system.

(a) * * *

(1) The analyzer used shall conform to the emission
measurement accuracy provisions of §86.1338.

* * * * *
(8) * * *
(1ii) During €£%tew variations of +50 percent of nominal sample
flow.
* * * * *
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Section 1514-84 of Subpart P is proposed to be amended by
adding paragraph (c¢) to read as follows:

§86.1514-84 Analytical gases.

(c) If a CVS sampling system is used, the analytical gases
specified in §86.1314 shall be used.
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Section 86.1537~-84 of Subpart P is proposed to be amended by
revising paragraphs (d), (e)(l), (e)(2), and (e) (5) - (e) (7). to
read as follows: a

§86.1537-84 Idle test run.

(d) Operate the warm engine at 2500 +50 rpm, or rated
torque speed for methanol-fueled diesel engines, and zero load for
a minimum of 30 seconds and a maximum of 6 minutes.

(e) * * *

(1) . If bag samples are drawn, with the sample selector
valves in the standby position connect evacuated sample collection
bags to the dilute exhaust and dilution air sample collection
systems.

(2) Start the CVS (if not already on), the sample pumps,
integrators, and the raw CO2 analyzer, as applicable. (The heat
exchanger of the constant volume sampler, if used, shall be running
at operating temperature before sampling begins.)

* * * * *

(5) Begin €6—-bagsamplingand raw and dilute €62 sampling.

(6) For bag sampling, sample idle emissions long enough to
obtain a sufficient bag sample, but in no case shorter than 60
seconds nor longer than 6 minutes. Follow the sampling and exhaust
measurements requirements of §86.340 - 79(e) for the conducting of
the raw C02 measurement.

(7) As soon as possible, transfer the idle test exhaust and
dilution air samples to the analytical system and process the
samples according to §86.1540-84. Obtain a stabilized reading of
the exhaust sample on all analyzers within 20 minutes of the end of
the sample collection phase of the test.

* * * * *
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