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ABSTRACT

General FEnvironments Corporation (GEC) of Springfield, Virginia
was selected to participate in the 1972 Emission Factors Program (Six
Cities Program) by the Environmental Protection Agency (EPA). One hundred
and.seventy privately owned passenger vehicles from the Metropolitan Washington,
D.C. area were tested for exhaust emission levels of carbon monoxide, carbon
dioxide, hydrocarbons and oxides of nitrogen according to the 1975 Federal
Test Procedure. Testing of vehicles included both cold and hot start cycles.
The test results were then used to calculate emission factors based on both

the 1972 and 1975 Federal Test Procedures.
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GENERAL ENVIRONMENTS CORPORATION
SPRINGFIELD, VIRGINIA




1.0 INTRODUCTION

General Environments Corporation (GEC), of Springfield, Virginia,
formerly called General Testing lLaboratories, was awarded a contract by the
Environmental Protection Agency for conducting "A Study of Emissions from
1966-1972 Light-Duty Vehicles in Washington, D.C.'" The contractual date was
7 September 1972.

One hundred eighty tests were conducted on one hundred seventy vehicles
using the 1975 Federal Test Procedure over a six week period.

Punched computer cards have been provided to EPA for grams of pollutant
per test vehicle per test cycle and the final gm/mile results have been cal-

culated according to the 1972 and 1975 Federal Test Procedures.



2.0 TEST PROGRAM
2.1 PROGRAM OBJECTIVE

The objective of this program was to provide the Environmental
Protection Agency with data on emissions of 1966-1972 model year vehicles
representative of the nationwide vehicle population.

Information has previously, through a prior year contract, been
acquired for 1957-1971 model year vehicles. This is the first information
available for 1972 model year vehicles, and updates the emission data
for prior model year vehicles.

The vehicles were tested in an as-received condition, thus the
reported emissions can be considered representative of the actual emissions
generated by these makes/models/engine types in this metropolitan area.

Similar contracts were performed in Washington, D.C.; Houston,
Texas; Los Angeles, California; Denver, Colorado; Chicago, Illinois; and
St. Louis, Missouri to provide the same information.

2.2 PROGRAM DESIGN

Individual exhaust emission tests were conducted on 170 light-duty
vehicles from model years 1966-1972, Each vehicle was operated on a
chassis dynamometer through the EPA urban driving cycle from both a cold
start and a hot start. In addition, ten vehicles were retested to provide
replicate data to be used to determine the test té test reproducibility
on the same car.

The exhaust emissions from each vehicle wefe measured during
the transient and stabilized portions of both the cold and hot start
runs. The emission rates of total hydrocarbons, nitric oxide, total
nitrogen oxides, carbon monoxide and carbon dioxide were determined.

In addition, undiluted CO concentration in raw tailpipe exhaust was

measured while the vehicle was idling.



The data obtained allow computation of gm/mile emission rates
for hydrocarbons, carbon monoxide, total oxides of nitrogen and carbon
dioxide in accordance with the71972 and 1975 Federal Test Procedures.
2.2.1 Pretest Phase

EPA certification of equipment, procedures and personnel was
completed prior to commencement of test scheduling. Concurrently
test vehicles were located.

2.2.2 Test Phase

Vehicles were scheduled for test on a daily basis and after
receipt of a test car the vehicle was inspected and prepared for test.
A 12 hour temperature soak permitted the vehicle to attain the tempera-
ture required by the Federal Test Procedure. Both cold start and hot
start’ exhaust emission tests were conducted on all vehicles in general

accordance with the provisions of the Federal Register and the contract

scope of work.
2.2.3 Data Acquisition, Processing, and Submission

Test data was processed as acquired by both manual and computer
methods. Each vehicle data set was maintained separately and identified
by a vehicle ﬁumber and a run number.

A computer program was constructed to perform the required
emission calculations and to provide punched cards for submission to EPA.
Additional programs were developed to perform the 1972 calculations, the
1975 calculations, and the calculations required for preparation of

the tables required in the final report.



2.3 TEST VEHICLE PROCUREMENT

The test program required the testing of 170 cars of the years
1966-1972 and the retesting of a select number of cars for each model
year.
2.3.1 Selection Procedure

Guidelines for the selection of test vehicles were provided in
the contract and are reproduced in the following table (Table No. 1).
The sample sizes are based on vehicle miles traveled for each model year's

vehicles.

TABLE 1

NUMBER OF VEHICLES TO BE TESTED IN WASHINGTON, D.C,

Vehicle Model Year Sample Size/Model Year
1972 35
1971 30
1970 27
1969 22
1968 21
1967 18
1966 - 17
All ' 170

The Environmental Protection Agency provided a list of specific
cars to be testea. R.L. Polk § Co., Marketing Service Division, provided
mailing labels (Exhibit A) for the desired vehicle types (See Table 2).
Several mailings (Exhibits B, C & D) were conducted using these labels.

A program of newspaper ads and personal contact was instituted to fill the

differences between the set of mailing labels and the EPA requirements.



TO0FLN 8

MS CLAIRE C SI12€R
1329 WYOMING AV NW
WASHINGTON DC 20009

6T7FLN 8
MR JAMES H WIERZBA
1601 13TH ST Nw

WASHL#NGTON DC 20009

67TFOR 8

MR JAMES S ALLEN
1325 RIGGS ST Nw
WNASHINGTON DC 20009

720LDC 8
MS VIRGINIA J WYATT
2701 14TH ST NW

WASHINGTON DC 20009

66PLY 6

MR BRINDLEY B PIETERS

2401 ONTARIO RD NW
WASHINGTON DC 20009

68MUS 8

MR MICHAEL D WEBB
1616 18TH ST NW
WASHINGTON DC 20009

66MUS 8

MR JOSE L CHAVEZ
1301 CLYDESDALE wwW
WASHINGTON DC 20009

T2PIN «

MR CLARENCE E BEVERLY JR

TZFLN o

MR PHILLIP & MGKKIS
1475 EUCLID ST NW
WASHINGTON DC 20009

66F0R &

MR MARSHALL LOGAN
1853 VERNON ST NW
WASHINGTUN OC 20009

66F0OR 8

MR WILL1AM PALMER
1518 SWANN ST NwW
WASHINGTON DC 20009

660LD 38

MS EMMA J ROBINSGN
2113 12TH ST Nu
WASHINGTION DC 20009

6TMUS 8

MS DORIS E SMITH
1910 KALORAMA RD NW
WASHINGTON DC 20009

6TMUS 8
MR ALI R SHAJARIAN
1921 19TH ST NW

WASHINGTGW DC 20009

T00LD 8

MR PHILIP F JOHNSON
1714 SUMMIT PL Nw
WASHINGTUN OC 20009

72PON B8
MR HERBERT S HHAWKINGS

2342 15T ST nw 1350 CLIFTONM ST NaW
WASHINSGTON DC 200C9 WASHINGTON OC 20009
EXHIBIT A
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Cadillac
Oldsmobile
Buick
Pontiac
Mercury
Lincoln
Chrysler
Chevrolet
Chevrolet
Chevrolet
Ford

Ford

Ford
Volkswagen
Datsun
Mercedes Benz
Toyota
Plymouth
Plymouth
AMC

AMC

TABLE 2

‘QUANTITY OF LABEL LISTINGS BY MODEL YEAR

No. of Cylinders 1966 1967 1968 1969 1970 1971 1972
8 200 200 150 150 100 100 100
8 200 200 150 150 100 100 100
8 None 200 150 150 100 100 100
8 200 200 150 150 100 100 100
8 None 200 150 150 None None 100
8 None None None None 100 100 100
8 200 200 150 150 100 100 100
8 200 200 150 150 100 100 100
6 200 200 150 150 100 100 100
4 None None None None None 100 100
8 200 200 150 150 100 100 100
6 200 200 150 150 100 100 100
4 None None None None None 100 100
4 200 200 150 150 100 100 100
4 None None None None 100 100 100
8 None None None None None 100 100
4 None None None None 100 100 100
8 200 200 150 150 . 100 100 100
6 200 None 150 150 100 100 100
8 None None None 150 100 100 100
6 None 200 150 150 100 100 100
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General Testing Laboratories, Inc. / 6840 Industrial Road, Springfield, Virginia 22151 / (703) 354 -2000

Form No. 4505-1 Form Approved
Office of Management
& Budget No. 158-5-72033

Dear Vehicle Owner:

You may be able to make an important contribution towards
controlling the nation's air pollution problem, and recelve a
$25 U.S. Savings Bond for your cooperation.

As you may know, the U.S. Environmental Protection Agency
is conducting an important testing program for vehicle exhaust
pollution in six major metropolitan areas: Chicago, St. Louis,
Denver, Los Angeles, Houston, and Washington, D.C. Our organization
has been selected by the Government to perform these tests in this area.
We are writing you because your vehicle has been randomly selected as
a candidate for testing.

Enclosed is a postpaid card which you should complete and return
at your earliest convenience. Printed on the card is the model year
and make of a vehicle registered in your name. Please indicate if
you still own this vehicle, and if you are willing to submit it to
our laboratory where it will be tested under simulated normal driving
conditions. No unusual operations will be performed and no adjustments
will be made to your vehicle. It will be fully insured while in our
possession. )

We have been authorized by the Environmental Protection Agency
to award a $25 U.S. Savings Bond to each participant whose vehicle
is tested. Also, if you wish, we will provide you, free of charge,
a late-model, fully-insured rental car for your use during the time
your vehicle is being tested.

We know you will want to be a part of this important project.
Please completé and return the enclosed postage-paid postcard today.
We will contact you shortly to schedule the test.

Sincerely yours,

GENERAL TESTING LABORATORIES DIVISION
General Environments Corporation

& Lo

R. G. Kolb

EXHIBIT B
7
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m UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
" WASHINGTON, D.C. 20460

g“noum, 9
4Genct

N

December 15, 1972

A Message to the Vehicle Owner

The U.S. Environmental Protection Agency, in carrying out the
Clean Air Act, has contracted with competent testing organizations to
conduct emission tests on certain randomly-selected 1966-1972 model
vehicles. The purpose of these tests is to develop emission factors
for use in making nationwide emission estimates. The test results from
any individual vehicle will be used only by the EPA in comparison with
the test results from all similar vehicles. The outcome of the test on
any individual vehicle cannot result in any enforcement action against
the vehicle owmer.

The enclosed letter to you, from one of these testing organizations,
explains this project in detail, and it asks to test your vehicle. The
purpose of this message is to urge that if at all possible, you allow
your vehicle to be tested in this program. ‘

To assure valid results from this program, the specific vehicles
that will comprise the sample to be tested are randomly selected in
proportion to a nationwide vehicle population average, without bias,
from vehicle registration lists provided by private research firms.
Your vehicle has been tentatively selected by means of this process.
Your participation in the test will represent a real and significant
contribution to the cause of clean air.

Please read the enclosed letter. You will note that it says a
follow-up will be made. Should you have an unlisted telephone number,
or if for any other reason it may be difficult for the testing
organization to reach you by phone, please call the number given in the
enclosed letter to arrange for your participation.

Sincerely yours,

e 0788

Eric 0. Stork
Director
Mobile Source Pollution Control Program

Enclosure

EXHIBIT C
8



Form No. 4505-2 Form Approved
Office of Management
§ Budget No. 158-5-72033

Vehicle registration lists show that the motor vehicle shown
below is registered in your name:

I1f Incorrect,
Please Cerrect

Do you still own this vehicle? Yes [:[ No I:[

If yes, will you be willing to allow us to conduct pollution

tests on this vehicle? Yes L—_—I No {:]

If yes, please indicate a telephone number where we can reach
you to make arrangements.

Phone: Best Time to Call:

EXHIBIT D



Once the original contact was made, a file was kept by year and
make. Information was obtained from the car owners concerning engine
size, transmission and carburetor venturis. If the car fit the set of
cars needed, the owner was contacted at a later date when an appointment
time was set.

Once a car arrived at the laboratory, a preliminary inspection
was conducted which consisted of an inspection to determine if there
were obvious problems with the exhaust or emission control systems and
the vehicle had the proper engine, transmission, and carburetor combination.
Included in this inspection was general mechanical condition of the vehicle
as well as driveability and safety of operation,

Any replacements to be made due to aborted tests or non-compliance
with the test requirements were contacted from a reserve file,

2.3.2 Test Vehicle Handling

After the preliminary inspection was conducted; an eXChange
of cars and receipt; took place, The car owner received a courtesy car
with a full tank of gas and after the test a $25.00 savings bond and an
Environmental Protection Agency certificate of appreciation (Ekhibit E),
The test vehicle was driven to the defueling area and the gas tank
emptied. The gasoline was deposited into a 55 gallon drum, The
specified volume of test fuel was pumped into the car's gas tank,

A 10 minute course was set up through the'industrialipark where
GEC is located and each car was driven over this course before
being placed in the laboratory. The cars were driven into the laboratory
and parked. At this point the date and time was posted on each carts
windshield. The owner's drive to the laboratory and the 10 minute

purge run constituted the vehicle preconditioning,

10
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The car was hand pushed within the laboratory at all times
and included hand pushing onto the dynamometer to start the test.

The fuel used in all tests was Texaco Indolene 30 test fuel.

A certified analysis of the test fuel is included as Appendix I of
this report.

A final inspection was performed after the car was situated on
the dynamometef before the actual test was begun. It was determined
that the emission controls were connected and that the engine had not
been modified extensively. This ensured vehicles which were representative
of fhe vehicle population. The technician attached the sampling boot
to the exhaust system.

After the test was completed, the ignition timing, idle speed and
dwell were measured and‘recorded. The percent of carbon monoxide in the
exhaust was measured and recorded while tﬁe engine was idling.

2.3.3 Test Vehicle Procurement

Test vehicle procurement was based on the EPA vehicle mix
referred to in Section72.3.1 of this report. The proper vehicle mix
was sought through the use of mailing labels, newspaper ads, radio
ads, and flyers. A very minor number of test vehicles were received
from civic or fraternal organiéations. Several vehicles were obtained
through local college groups. There were no rental vehicles used in
this program. A listing of the EPA proposed test cars and the test cars
substituted by GEC is provided in Table 3. Only those vehicles in the
columns marked '"Actual'' were substituted for the adjacent vehicle in the

~proposed column. Those vehicles listed only in the 'Proposed' column

were tested as described.

12
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MAKE
American Motors

Buick

Cadillac

Chevrolét

Chrysler

Dodge

Ford

Lincoln
Mercury

Opel
Oldsmobile

(*) Replicates

TOTALS

12

39

10

35

11

TEST SITE:

1972
Proposed Actual

6-258A1

8-350A2
8-455A4
8-455A4

8-472A4

4-140A2
8-307A2
8-350M2
8-350A2
8-350A2
8-350A4
8-400A2
8-454A4

4-140M2

8-350A2

8-350A2
8-350A2
8-402A4
8-400A2  8-440A4

6-225A1
8-360A2

4-122M2
8-~302A2
8-302A2
8-351A2(*)
8-351A2
8-400A2
8-429A4

4-122A2

8-400A2

8-400A2  8-351A2

8-350A2

8-455A4  8-455M4

WASHINGTON, D. C.

1972 EMISSION FACTORS PROGRAM

1971

Proposed Actual

8-350A2
8-455A4

4-140M1
8-307A2
8-350A2
8-350A2
8-350A4
8-400A2
8-402A4

6-225M1
8-383A2

4-97.6M1
6-200A1
8-302A2
8-351A2
8-351A2
8-429A4

8-460A4
8-351A2

4-116M2

8-350A2
8-455A4

8-350A2

8-350A2

6-225A1

6-250A1

8-400A4

8-351A4

GENERAL ENVIRONMENTS CORPORATION

CONTRACTOR: -

1970 1969
Proposed Actual Proposed Actual
8-304A2
8-350A2  8-350A4 8-350A2
8-455A4 8-430A4

8-472A4
6-250A1 6-230M1
8-307A2(*) 8-307A2(*)
8-350A2 8-307A2
8-350A2 8-350A2  8-350A4
8-400A2 8-350A4
8-440A4
8-318A2 8-383A2
8-383A2  8-383A4(*)
6-200M1 6-200A1  6-200M1
6-250A1  6-200M1 8-302A2
8-302A2 8-302A2
8-302A2 8-351A2
8-351A2 8-390A4  8-390A2
8-351A2
8-429A2  8-351A4 8-390A2
8-350A2 8-350A4  8-350A2
8-455A4 8-455A4  8-455A2

1968
Proposed Actual

8-290A2  6-232A1

8-430A4  8-400A4

8-472A4(*)

6-164M2
8-307A2 .
8-307A2
8-327A4
8-396A4

6-250A1

8-383A2

8-318A2

6-200M1 6-240A2
8-289A2
8-289A2
8-390A2

8-428A4  8-390A4

8-302A2

8-350A2 8-350A4

TABLE 3 (continued on next page)

1967
Proposed Actual

6-232A2  8-343A2

8-300A2

6-230M1
8-283A2
8-283A2
8-283A2(*)
8-327A4

6-250M1
8-283M2

8-383A2  8-383A4

6-225A1  8-318A2

8-289A2
8-289M2

8-289A2
8-390A2 :

8-390A2

8-330A2

1966
Proposed

6-232M1

8-340A2

8-429A4
6-194A1
8-283M2

8-283A2(*)
8-283A2

8-383A2

6-200M1
8-289A2
8-390A2

8-390A2

8-330A2

Actual

6-232A1

6-194M1

6-200A1

8-390M2
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MAKE

Plymouth '

Pontiac
Volkswagen

Datsun
Toyota

TOTALS

(*) Replicates

TOTALS

12

14

10

170

1972
Proposed Actual

8-360A2
8-318A2(*)
8-340A4  8-318A2

8-350A2
8-400A2

4-103A0
4-96.6M1

1971 1970

Proposed Actual Proposed Actual

6-198A1  6-225A1 6-225M1
8-318A2(*) 8-318A2

8-350A2  8-400A2 8-350A2
8-455A2 8-400A2(*)8-400A2

4-97.4M2 4-97.4A2 4-97.4M2

4-120M2  4-120M1

35

4-96.6M1 4-96.6M1

4-96.6M1 4-96.6M1

4-71M1 4-71M1
30 27

6-225A1

1969

Proposed Actual

6-225A1
8-318A2

8-350A2

4-96.6A1

4-71A1

TABLE 3

8-400A2

4-91M1

22

8-383A2

1968
Proposed Actual
8-273M2 8-318A2
8-350A2
8-400A2  8-400M2
4-91M1

21

1967
Proposed Actual

8-318A2

8-326A2
8-400A2

"4-91M1

18

1966
Proposed Actual
6-225M1  6-225A1
8-326A2
8-389A2  8-389A4
4-78M1

17



Approximately 15 percent of the selected test vehicles were
rejected upon arrival at the laboratory due to the failure of the vehicle
to meet the test specifications for engine cylinders, cubic inch
displacement, and/or number of carburetor venturis. This necessitated
overscheduling to meet the daily test schedule. Over the entire test
period about 10 percent of the selected test vehicles failed to show up
for testing.

2.4 FACILITIES AND EQUIPMENT
2.4.1 Test Location

All testing covered by this report was conducted at the Washington
Laboratories -of General Environments Corporation located at 6840 Industrial
Road, Springfield, Virginia. This facility is located about nine miles
south of the city limits of Washingtbn, D.C. Geographically the Washington,
D.C.‘area has a maximum elevation of 400 feet above sea level. The
average sﬁmmer'temperature is about 75 degreés Fahrenheit and winter
temperatures average about 35 degrees Fahrenheit.

2.4.2  Constant Volume Sampler

The constant volume sampler employed in the performance of this
contract was the Scott Constant Mass Flow Exhaust Sampler, Model 301
(Figure 1). The Model 301 was designed to collect and condition all of
thé raw exhaust gases from a passengerlvehicle operated over the Federal
Exhaust Emission Test Cycle and to retain a representative sample of
tho;e gases for subsequent analysis applicable to mass emission calcula-

tions.

15
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The constant volume sampler (CVS) was modified in the following

areas to meet the test requirements specified in the scope of work.

a.

d.

The CVS was not equipped with a temperature recorder for
providing a graphic recording of the pump mass flow
temperature-or ambient air temperature. A 12-channel
Honeywell Temperature Recorder Model lSSXlZ:PrX was employed

to alternately monitor the pump mass flow temperature and

~ ambient air temperature at fifteen second intervals. The

accuracy of the recorder was 1_1°F.
A mercury manometer was installed at the mass pump to
monitor the pressure change across the mass pump as required

in 35 Federal Register 219, paragraph 85.81.

A 1/4 inch teflon tube was installed between the CVS and the
exhaust analysis console to permit rapid transfer of sample and
airbag contents for analysis,

A five (5) gallon accumulator and valve ofifice (Figure 2) was
installed at the CVS to dampen the pulsations of the water

manometer monitoring the mass pump input pressure.

2.4.3 Exhaust Analysis Console

A Scott Research Exhaust Analysis Console (EAC) Model 119 (Figure 3)

was employed to analyze automotive exhaust gas samples collected by the CVS.

The EAC consists of a cabinet approximately 71" x 64' x 30" housing two non-

dispersive infrared analyzers (NDIR) for measurement of carbon monoxide

{(CO) and carbon diokide (COZ)‘ In addition there are two Scott dual

17
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FIGURE (2) CVS ACCUMULATOR INSTALLATION



FIGURE(3) SCOTT EXHAUST ANALYSIS CONSOLE
MODEL 119




pen recorders, a Scott dryer/scrubber, a bubbler and a cut out for a
CVS remote panel.

In-house hydrocarbon (THC) and NO/NOX analyzers were used in
the performance of the test program.

The hydrocarbon analyzer (Figure 4) was a Beckman Model 406
which utilizes the flame ionization method of detection.

The NO/NOX analyzer was of the chemiluminescent type manufactured
by Thermo-Electron Incorporated of Waltham, Massachusetts (Figure 5).‘
2.4.4 Laboratory Standard Calibration Gases

Calibration gases were procured from Scott Research and forwarded
to the Environmental Protection Agency for concentration certification
prior to commencement of the test phase of the program. The following
gas mixtures were obtained at levels of approximately 10, 25, 40, 50, 60,
70, 85, and 100 percent of scale for each expected range; Hydrocarbon
(Propane) in Air, Carbon Monoxide in Nitrogen, Carbon Diokide in Nitrogen,
Nitric Oxide in Nitrogen.

Zero grade air or zero grade nitrogen was employed for instrument
zeroing and was reported to contain not more than 0.1 ppm total hydrocarbons
and less than 10 bpm carbon monoxide,

After testing by EPA the gases were forwarded to GEC and upon
receipt were logged in the master gas cylinder log as Gold Standard
gases for calibration of instruments. Each bottle was provided with
a gold cylinder cap to ensure easy identification.

Upon completion of iﬁstrument calibrations, a series of gas mixtures
obtained from Scott were analyzed at GEC and the actual concentrations
determined by comparing instrument response to indicated value on the
calibration curve. These gases were labeled as working gases and entered

in the master gas cylinder log.

20



The following table is a listing of the gases used for

instrument spanning during the test program.

Instrument Concentration
co 4.56% in N,
co 0.50% in N,
co 0.2909% in N,
co 1.65% in N,
o, 2.474% in N,
co, 1.001% in N,
NOX 212 ppm in N,
FID 144 ppm in air
FID ' 272 ppm in air
FID 1513 ppm in air
FID 879 ppm in air
FID 2115 ppm in air
FID 2646 ppm in air

21
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2.4.5 Chassis Dynamometer

A Model ECE-50-0 Emission Dynamometer with belt driven drive
variable inertia flywheel (Figure 6) was purchased from the Clayton
Manufacturing Company of_El Monte, California.

The ECE-50 dynamometer consists of

(1) a roll and frame section which provides a '"treadmill" to
support and transmit power from the drive wheels of the
vehicle under test,

(2) a power absorption unit which provides the method and
controls to absorb engine horsepower consistent with that
required to operate the vehicle on the highway,

(3) a variable inertia flywheel assembly which provides a means
of dynamically simulating the mass weight of the vehicle
being tested,

(4) ramps to position the vehicle in a level position,

(5) and read-out instrumentation (speedmeter and road load
horsepower meter) which provides a reference between
dynamometer operation and road simulation.

2.4.6 Miscellaneous Equipment

A Mettler analytical balance, Model H315 was used to weigh propane
cylinders used during propane recovery tests of the CVS. The balance
accuracy was 0.1 milligram and the range 0-1000 grams.

A Varian Associates Model G-1000 Time/Speed Recorder was employed
to provide a graphic record of the simulated vehicle speed versus the
prescribed driving course. Prior to implementing the test schedule the

rchart speed of the driver's aide was determined several times. The chart

speed was determined to be within the + 2 second tolerance.

24



FIGURE (6) CLAYTON DYNAMOMETER
MODEL ECE-50-0




A Penske timing light model 244.2115 was employed to determine test
vehicle engine timing. A Snap-on Model MT416 primary tach dwell meter was
used tovmeasure point dwell and idle r.p.m.

Additonal items of equipment included a cooling fan to move air
through the test vehicle radiator, front wheel restraining blocks, vehicle
restraining cables, tire pressure gage (0-50 psi) and miscellaneous tools.

A Meriam Laminar Flow Element (LFE) Model 50MC2-6SF with a range
of 0-1000 SCFM was employed to calibrate the constant volume sampler mass
airflow. The LFE was employed with a Model 310EF10 inlet absolute pressure
gage and a Model 40HE35 differential pressure indicator.

A standard mercurial barometer was used to determine local atmos-
pheric pressure.

A Brown-Honeywell 12-channel temperature recorder was employed to
monitor and record soak area temperature at 30 second intervals.

2.5 EQUIPMENT QUALIFICATION, CALIBRATION, AND CROSS CHECK

Instrumentation was selected for the conduct of the test phase

according to the guidelines provided in 35 Federal Register 219 Part II,

36 Federal Register 128, and the basic contract scope of work.

2.5.1 Constant Volume Sémpler (Cvs)

The constant volume sampler mass airflow was determined by means
of a Meriam Laminar Flow element at 10 increments of flow. Incremental
flow changes were effected by means of a valve situated between the laminar
flow element and the CVS. The differential pressure across the mass pump
was recorded for each increment of flow. The standard volume per
revolution of the pump was calculated and plotted against the differential

pressure.
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The CVS was calibrated by injecting known amounts of propane into
the CVS and caluclating the propane fecovery based on the total air volume
moved by the CVS. Consistent readings within the range of + 2.0 percent
were obtained. A typical propane recovery calculation is presented in
Exhibit F.

2.5.2 Exhaust Analysis Console

The exhaust analysis console consists of the following subsystems -
sampling pumps, valves and flowmeters, analyzers, and recorders. Each
system is briefly discussed in the following paragraphs. The sample
handling system includes stainless steel bellows pumps for moving the
sample from the CVS to the various analytical instruments. All piping,
valves, fittings, and sample lines were of stainless steel or teflon.
Daily leak checks of the sampling system were conducted by placing all
instruments in the sample mode and sealing the inlet of the sample line.
This resulted in a zero flow indication on all instrument flowmeters.
Sample bags were checked for leaks by sampling an evacuated bag to ensure
a zero flow existed.
2.5.2.1 Analytical Instrumentation

The calibration of the analytical instrumentation consisted
of establishing the manufacturers* operational parameters and then
introducing gold standard gases to determine instrument response. The
following ranges were established.

Carbon Monoxide 0.3 percent

0-

0-3 percent

0-10 percent

Carbon Dioxide 0-4 percent

Total Hydrocarbons 0-300 ppm carbon
0-3000 ppm carbon
0-~30,000 ppm carbon

Nitrogen Oxides 0-250 ppm NOX

0-1000 ppm NOX
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EPA Propan~ Injection Calculation Sheet

P
V.. =X xV_.xNx-2.

mix 1 o T
279&577‘/6 ‘L* e oy
N O . = .S 174 27/
vmix. 6947368 x,V9 | 3 QO MK | _ ) - ‘.Z -
. HC
HC =V x17.3 x _ conc
mass mix 1,000,000

HC = 45122617 x 17.3 x s6060RY{) = |8 98¢

mass
29, % -
Bar = gnﬂéi_ 25.4 = mmHG Ik 3'/10.()» Cyl Wt. Before Lo , / L//V
I.fl,let Dep. = ir[fﬁgo x 1.868 = mmnHG _ 2. 236Y% Cyl Wt. After F43.3830
_Pp = Bar - inlet dep. 7L’0 5’7(‘/5 , A We. . 8. % 4Y
Tp'- 460 + temp. of exhaust gas =57" - Calc. Wt _ -12L8&95>

AP- (6 U Ha . | $ Diff. + .,(gg?o (/



Weekly tﬁree point analytical checks were conducted to ensure
analytical consistency.

The calibration curves were reconstructed each month to verify
instrument response.

Two dual pen strip chart recorders complete the sample
analytical system. One recorder monitored the output from the CO
and CO2 analyzer while the other monitored hydrocarbon and NO/NOX.
Each channel of the recorders provided a full scale deflection with
10 millivolts of input signal.
2.5.3 Chassis Dynamometer

The chassis dynamometer met the specifications contained in 35

" Federal Register 219, Part II, 36 Federal Register 128 and the contract

scope of work. The dynamometer was calibrated both for speed and road
load horsepower.

Speedometer calibration was accomplished by accelerating the
dynamometer to 46.5 miles per hour and measuring roller revolutions
with a strobotach. At 46.5 miles per hour the roller rpm was 1800 as
specified by the manufacturer,

Rated load horsepower (RLHP) calibration consisted of warming
the dynamometer for 15 minutes at 30 mph with a non-test vehicle. This
vehicle was then employed to accelerate the dynamometer rollers to 50 mph.
This indicated road load horsepower at 50 mph was recorded. The vehicle
then accelerated to an indicated 60 mph and the drive wheels physically
lifted from the rollers with a forklift truck. The coast time from 55
to 45 mph was determined by means. of a 5th wheel and stop-clock. Triplicate
runs were conducted for several points over the working range: The following

calculation was employed to determine the actual road load horsepower:
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22 .

HP, = (1/2) (W /82.2) (V] - V,/550t) or:
; Wl

HP, = 0.06073 (——)

where:
W, = Equivalent inertia in pounds

V, = Initial velocity in ft/sec
(55 mph = 80.67 ft/sec)

V2 = Final velocity in ft/sec
(45 mph = 66 ft/sec)

t = Elapsed time for rolls to coast
from 55 mph to 45 mph

35 Federal Register 219 Appendix B

A plot of the indicated RLHP versus the actual RLHP is presented‘
in Figure 7. This plot was translated to a table and posted near the speed-
meter and road load horsepower meter to provide a quick reference for the
test crew.
2.6 TEST PROCEDURES
2.6.1 Vehicle and Equipment Preparation

2.6.1.1 Vehicle Preparafion

Upon arrival at the laboratory each vehicle was carefully inspected
for exhaust system continuity, engine size, npmber of carburetor venturis,
completeness, condition of existing emission control systems, and drive-
ability. Each item was checked on a list as completed. The vehicle
was then moved to the defuel/fuel area and the contents of the gas tank
emptied into a drum by means of a high capacity fuel pump., Test fuel
was then introduced to a level of 40 percent of tank capacity. Pumping

time was calculated by the following equation:
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[0.4] [Tank Capacity]
Pump rate in gallons per minute

Pump time [Min] =

Upon completion of the fueling each vehicle was driven over a prescribed
10 minuté course to remove residual non-test fuel from the fuel lines,
fuel pump, and carburetor. This run to the laboratory and the ten minute
course comprised the initial vehicle preparation.

The vehicles were placed inside the laboratory with the time
and data recorded for the start of the temperature soak period. After
12 hours the vehicle was pushed onto the dynamometer by hand. Just prior
to test each vehicle was reinspected to ensure that no change had occurred
since the initial inspection. Tires were inflated to 45 pounds per square
inch, the cooling fan positioned and turned on, the hood opened, the tail
pipe connector attached, and the driver's aide placed in the car.

2.6.1.2 Equipment Preparation

The dynamometer was warmed up prior to each day®s testing. The
CVS was turned on at 300 CFM for a minimum of 20 minutes prior to use and
the analytical instrumentation was turned on fof at least 30 minutes prior
to system leak checks and prior to conducting the daily propane recovery
test. Flow rates were established for each instrument and zero gas response
verified. Prior to introducing test samples all instruments were zeroed and
spanned to ensure accurate sample response.
2.6.2 | Federal Exhaust Emission Test Procedure

The test procedures employed were as detailed in 35 Federal Register

219, Part II of November 10, 1970 as amended by 36 Federal Register 55 and

36 Federal Register 128, and as modified by the contract scope of work.
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2.6.2.1 Pretest Procedures

The analytical instruments were turned onto the range to be
used and allowed to warm up. The analyzers were zeroed with zero grade
air and then spanned to adjust the attenuation of each instrument to
the desired range. The values were then compared to previous readings and
adjusted if reqpired to within one percent of span. The NOX to NO converter
was checked for efficiency by preparing a gas bag of nitric oxide and
oxygen. The bag was mixed and connected to the sample inlet of the NO/NOX
analyzer. Alternately the NO and NOX values were read at one minute intervals
for a period of 12-15 minutes. Routinely the NOX value remained constant
while thé NO value reduced with time.

A propane recovery test was conducted daily prior to starting
the vehicle tests. The propane recovery test consisted of injecting known
amounts of propane in the sample inlet of the CVS over a 15 minute period
and collecting an aliquot of the diluted sample in a plastic (Tedlar) bag.
Subsequent anélysis of the diluted propane from the sample bag and a paral-
lel sample from the air bag provided a means of calculating the recovery
percént for the sampling system. A recovery of + 2.0 percent 6f propane
injected was experienced during the test phase of the program. This was .
sufficient to reveal any significant leaks in the CVS system.

The analysis console and the sampling system (CVS) were leak
checked daily to determine that the systems were airtight.
2.6.2.2 Test Procedure

The vehicle was manually placed on the dynamometer with the
drive wheels situated on the rollers. The engine compartment cover was

opened and the cooling fan turned on. The CVS and dynamometer were in a
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warmed up condition with the CVS pump running but not sampling and tﬁe
heat exchanger steady at 110°F. The sample flow rates were adjusted and
the flexible exhaust tube connected to the tailpipe. At the beginning of
the test the pump revolution counter and sample collection were simultane-
ously started. After 15 seconds the vehicle was placed in gear and 20
seconds after the engine started the driving schedule commenced. At the 505
second point in the driving schedule the sample was directed into a second
bag through the five second feriod after the final deceleration. Analysis
of the 505 second bag commenced immediately. At the conclusion of the test
the sampling was_stopped and the sample and air bags analyzed, The tail
pipe connector was disconnected, the engine compartment cover closed and
the cooling fan turned off. The interval between the cold start test
and the hot start test was'10 minutes. The test procedure was repeated
for the hot start test. Upon completion of the hot start test the tail pipe
connector was removed and the engine timing idle rpm and dwell were measured,
and recorded. The raw exhaust carbon monoxide level was determined.
2.6.3 Daily Test Schedule

The daily test schedule was generated by a scheduling clerk.
Owners were contacted by phone and requested to have their cars at the
laboratory at a specified time. The clerk prepared a schedule envelope
(Exhibit G) on which the reporting date and time were indicated. All avail-
able vehicle information including the vehicle inspection checklist was
.imprinted on the envelope. All recorder tracings and test documents were
placed in this envelope which became the vehicle file folder. Upon com-
bletion of testing for each vehicle the schedule envelope was returned

to the clerk who checked the contents and removed each car tested from the

needed vehicle 1list.
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NAME
VEHICLE NO.

BOND INFORMATION

Name

GENERAL ENVIRONMENTS CORPORATION
6840 INDUSTRIAL ROAD
SPRINGFIELD, VIRGINIA 22151

TEST DATE CAR MANUFACTURER

RUN NO. CAR MODEL

DESCRIPTION: 2 door )
4 door ()
Convertible ()
Station Wagon ()
Sedan ()
Hardtop ()

Air Conditioned Yes () No ()

Transmission

Standard 3 Speed () 4 Speed ()
Automatic ()

SSN

Co-Maker

SSN—

Beneficiary, POD

Address

OWNER NEEDS
Directions () Courtesy Car ( ) Automatic ()
Standard ()
Not needed ()
TEST INFORMATION
Car to be delivered date/time
Car to be picked up date/time
INSPECTION
1. Engine size agrees with code ' Yes () No ()
2. Exhaust system in good shape () D)
3. Pollution systems appear intact () ()
4, Brakes operative () ()
5. Engine modified () ()
6. Transmission agrees with code ) ()
7. No. of carburetor venturis agrees with code () ()
Remarks:
THIS ENVELOPE MUST CONTAIN: . Signed

( ) Computer data sheet (
( ) Receipt acknowledge (2) (
() CO—CO2 recorder chart (

(

) NOX-THC recorder chart

) CVS data sheet

) Driver schedule cold start
) Driver schedule hot start

EXHIBIT G
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Normally two eight hour shifts were utilized for the testing.
Cars were put into soak 12 hours prior to the commencement of each shift
and removed from the test area after testing. An average of five cars
were tested each day.

2.7 DATA HANDLING
2.7.1 Dgta Collection

All necessary data were collected in worksheet form prior to
data debugging and final report tabulation. Initial vehicle data, and
CVS test information were recorded on GEC TEST DATA SHEET 4363.1 (Figure
8). Propane Injection Test Data were recorded on the EPA PROPANE INJECTION
CALCULATION SHEET (Figure 9) and the results were also entered in the
Master Test Log.

After vehicle test completion, analytical and vehicle data were
transferred to the AUTO EMISSION TEST DATA WORKSHEET (Figure 10). This
worksheet comprises the raw input data to be used in computer data reduction
and final hard copy and punched card output.

Other information pertinent to test conditions was recorded in
the Master Test Log. A typical master test log sheet is presented in
Exhibit H.

2.7.2 Data Processing

Processing of data was accomplished by means of a subcontract
to Computer Systems Group, Inc. of Annandale, Virginia. A Control Data
Corporation Model 6600 computer was utilized to calculate and tabulate

the final results of this emissions program.
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GEC TEST DATA SHEET 4363-1 GENERAL ENVIRONMENTS CORPORATION LIGHT DUTY VEHICLE

EMISSION DATA 6840 INDUSTRIAL ROAD DATE TIME
TEST NUMBER SPRINGFIELD, VIRGINIA
TYPE OF TEST
INSTRUMENT OPERATION _ VEHICLE OPERATOR
MANUFACTURE VEHICLE
MANUFACTURER , MODEL » YEAR ’
TRANSMISSION TYPE , NUMBER OF SPEEDS ’
ODOMETER READING . -, -ENGINE DISPLACMENT : ,
"FUEL TANK LOCATION =~ : ", AIR COND. - ) ", DWELL R
UNDILUTE CO ' , VEHICLE ID. NUMBER ) ,
IDLE TIMING , IDLE R.P.M.

DYNAMOMETER
MAKE  Clayton , MODEL ECE-50-0 , SERIAL NO. D-33152A-261 , ACTUAL ROAD H.P. AT
50 M.P.H. ) » INDICATED ROADLOAD POWER ABSORPTION AT 50 M.P.H. ,
DRIVE WHEEL TIRE PRESSURE s INERTIA

SAMPLING SYSTEM INFORMATION

SERIAL NO. 6274, MODEL NO. 301, MANUFACTURER Scott Research Labs, TYPE Variable Dilution

PR AP Inlet Total | Tp | Tp | ¥° g° TR | Sample | Air

Test In Hg mm Hg Dept. Revs R R F F Flow Flow

In H,0 SCFH SCFH
02T
028
03T
03S

FIGURE (8)
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EPA Propane Injection Calculation Sheet

, pp
Vmix K1 X Vo X N x £

: T
P
Vmix " .6947368 X Vg
. | HC
HC =V - x17,3 x _ conc
 mass  mix 1,000,000
HC - x 17.3 x

mass

Bar = inHG x 25.4.= mmHG

Inlet Dep. = inH,0 x 1.868 = mmHG

Pé.= Bar - inlet dep.

Tpﬁﬂ 460 + temp. of exhaust gas

FIGURE (9)

Cyl Wt. Before
"Cyl Wt. After
A Wt.

GMS.

GMS.

GMS.

Calc. Wt.

GMS.

$ Diff.
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GENERAL ENVIRONMENTS CORPORATION

'AUTO EMISSION TEST DATA WORKSHEET

. ! » - 1T
CAR RUN DATE ., MOD [ MK
# ¢ YYMMDD YR. | CD MAKE MODEL CID V| Ti WGHT
7189101 V2] V3[14{15(16]17] 18] 19(20|21[22] 23 24{ 25 26|27 2.8 29 3&131 32§33 (3435 {36]37(38 |39 40{41 | 42
HEADER CARD-
TK | 1DLE l
RLHP | W° |D° BARM |C | A] E[X|P ODOM. * [cap| ppm  |G[DWELL | TIME E
- T Y
i |
43| 44|45 )48| 47 48[49 50|51 | 52] 53)54 551 56]57|58 59;60 61162|63164165166(67)68169|70(71|72{73| 74 75[76 77j78(79}80
TEST 02T ALPHA CAR NO. PUMP VOLUME - ' PUMP_REVS BARO. PR. | INLET PR TEMP -] GRAINS/LB. OF AIR
) 1j2]3jalse]2js{ojroinjrainaa)isivsjrzjinjig(2o]av]|22|23]{24[25|26]27] 28[29130( 31[32]33]34]35|36]37) 38|29 {a0|41[a2|a3[4aa]a5[ds]|ar]anla9]50]s1]52]53 54 [55]5a]57[s8] 59
G {oloi3|/1el3 ololo|oj. : ol|ololo ol ° . ojolojol.
SAMPLE BAG _ ] __| AIRBAG : :
Sc%HC "$c%CO Sc%C02 ScHNOX SciNO Sc%HC — 5c%C0 Sc%C02 ScHNOX _Sc%NO
V]2]3]a1s]6]2]|08i9]10|n]12{13]14]18 I6]l7|a 1912021 22| 23( 24[ 25 28] ;7] 28]29 | 30| 31[32]33 [34]35[ 36| 37| 38} 39 [40] 41| 42143} 44| a5] 46 |47[48 49|50
roz" * . ol !. L] . [ L . [ Ll




age

TEST 02§

CARD 01

"CARD 02

TEST 03T

CARD 01

CARD 02

TEST 038

CARD 01

CARD 02

AUTO EMISSION TEST DATA WORKSHEET (cont'd) .

ALPHA CAR NO. PUMP_VOLUME PUMP_REVS BARO. PR. | INLET PR TEMP GRAINS/LB. OF AIR -
V]ar3jefsie|7fsloojn]ia]isjiafis[rs] V2] 18]19]20]21]22] 23] 24]25] 26] 27] 26]29[30] 31[32[33[34[35] 36 27] 3639 [40] a1] a2] 43| aa[as | <6 [ 47]a5] a0 50| 5V]52]53 54|55 |58 57|58 | 59
0|013|7]6]12 ojololoy ., olojolo Jo ° . OOOO.

SAMPLE BAG AIRBAG .

Sc%lIC Sc%C0 Sc%C02 Sc%NOX Sc%NO Sc%HC Sc%COo 5¢%C02 Sc%NOX Sc%NO
v[afajafste]2]a]o]ro]nln2]nahafis]ie]17]1a]1e]20l21]22] 23] 24]251 28] 27] 28]20 T30 31] 32]33[34] 38 [ 36 ] 37] 38] 39 J4o a1 [ 42] 3] 4a] 45| 46 [47]4a]av 50

L4 L4 L] L] - ' { ) a o I o o

ALPHA CAR NO. PUMP VOLUME PUMP REVS BARO. PR. | INLET PR TEMP GRAINS/LB. OF AIR

v{2jajays]efr]a]ere]nfra]nafra]is|ref17] 18] 1920 21T 22] 23] 2a]25]26] 27 28] 29 [30] 31] 3233 [3a]35 [ 36] 37] 3630 [a0| av: a2[ a3 aa]as [ s [a7]an a9 [s0] 51 52]s3 [ 54 |55 |56 | 57]58 [ 59T a0
I
olo|3|/l6|3 olojolo| . olojolo o ° | . ololojo] .

SAMPLE BAG I AIRBAG

Sc3liC Sc%CO0 Sc%C02 Sc%NOX SciNO | Sc%HC Sc%CO Sc%C02 Sc%NOX Sc%NO
v[2{alalsts [ 2] e rofur2aTia]is1e] 7] 16 10d20] 2122 23] 24]25] 28] 27] 28] 20 [30] 31] 32]33 [34] 35 [ 36 [37] 38] 39 J40] 41] 42] 43 4a[as[ 48] 47]4s 49|50

. . 1 . .
° ° o i ° H o | [ a ° o o

ALPHA CAR NO. PUMP VOLUME PUMP REVS BARO. PR. | INLET PR TEMP GRAINS/LB. OF AIR
1121314 s]6 17 alo to|n]rz2]tafvalis|r6]17]1a]19]20[21]22] 23] 24]25] 26] 27] 28] 29 30] 31]32[33[34[35] 36]37] 38] 39 [a0 | «1{ 42[43] 44[as{46 ] 47]48]49]50]51[52[53]54 |55 s6{s7!s8 |59

- - =1 -
oloI>31716{2 o000}, olo|o|o a ° 1 . 0O)0]0]o].

SAMPLE_BAG AIRBAG a .

Sc%HC Sc%CO Sc%C02 Sc%NOX Sc%NO Sc%HC Sc¢%Co Sc¢%C02 Sc%NOX . Sc%NO

T Ta(a«st6 17 8]9 [0[u]1a]13]1a]1s]16]17] 18] 19 [20[21] 22] 23] 24|25 26 27] 28[29]30] 31[32[33 34 [3536{37 38[39 |40/ 41 42| 43 44 43} 481 47}48 |49 50
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EXHIBIT H

31 March 1973

0700

0720

0730

0745

0750

0805

0815

0840

0914

1005

1034

1200

1232

1321

1352

CVS turned on for 20 minute warmup. F.I.D. analyzer on, NOx analyzer
on. Leak check of all instrument and sampling systems - OK,

Propane injection étarted. CVS operated @ 300 CFM.

NOy converter efficiency test conducted - results satisfactory.
Dyno warmed up. Repeat leak check of instrument systems - OK,
Results of propane injection - 0.19%7 - OK.

Dyno warmup completed with non-test vehicle. Inertia weights and
RLHP set at 4500 and 9.35(i) respectively. Speed recorders checked.

Olds Delta 88 LN# VA CMS-694 placed on dyno. Vehicle No. 0001.

‘Run 0001.

Test (cold start) commenced. Veh. 0001, Run 0001.

Hot start test started on Veh. No., 0001, Run 0001.

C.S. test started Veh. No. 0002, Run 0002,

H. S. test started Veh. No. 0002, Run 0002,

C. S. test started on Veh. No. 0003, Run 0003. Lic. No. DME-657 (VA).
H.S. test started Veh. No. 0003, Run 0003.

C.S. test started Veh. No. 0004, Run 0004, Lic. No. FDD-130 (VA).

H.S. test started Veh. No. 0004, Run 0004.
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Data was keypunched and key verified from the input provided by
GEC. Tab runs were made at intervals to double-check data for any
obvious errors. Each four-card set required in the contract scope of work
for submission to EPA was generated from a nine-card set which contained
vehicle identification and analytical data, This nine-card set containing
raw data was used as the computer input and as a means of cross checking
the four-card output for errors of data entry and keypunching. Tabular
listings of data were generated during the test phase to provide ready
access of completed data. Four-card sets and nine-card sets were cross-
checked against the header card input and tab run éoncentratioﬁ valﬁes;
Errors discovered in data as a result of input mistakes were immediately
recoded in correct form. Errors attributable directly to the testing
program were eliminated by retest of the vehicle.

Calculation of the exhaust emissions for 1972 and 1975 were per-

formed according to the procedures defined in Exhibits I and J, respectively.
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EXHIBIT 1

(1) Hydrocarbon Mass:
(2) Carbon Monoxide Mass:
COmass = Vmix X DensityCO X E%%%EE
(3) Oxides of Nitrogen Mass:
NOXmass = Vmix X DensityNO, X —oaconc

Meaning of symbols:

HCmass

DensityHC

HCconc

COmass

DensityCO

COconc

NOXmass
DensityNO2

NOXconc

Vmix

Vmix

2 1,000,000

Hydrocarbon emissions, in grams per vehicle mile.

Density of hydrocarbons in the exhaust gas, assuming
an average carbon to hydrogen ratio of 1:1.85, in
grams per cubic foot at 68°F. and 760 mm Hg pressure
(16.33 gm/cu ft).

Hydrocarbon concentration of the dilute exhaust sam-
ple minus hydrocarbon concentration of the dilution air
sample, in ppm carbon equivalent, i.e., equivalent pro-
pane X 3.

Carbon monoxide emissions, in grams per vehicle mile.

Density of carbon monoxide in grams per cubic foot at
68°F. and 760 mm Hg pressure (32.97 gm/cu ft).

Carbon monoxide concentration of the dilute exhaust
sample minus the carbon monoxide concentration of the
dilution air sample, in volume percent.

Oxides of nitrogen emissions, in grams per vehicle mile.

Density of oxides of nitrogen in the exhaust gas, as-
suming they are in the form of nitrogen dioxide, in
grams per cubic foot at 68°F. and 760 mm Hg pressure
(54.16 gm/cu ft).

Oxides of nitrogen concentration of the dilute exhaust
sample minus the oxides of nitrogen concentration of
the dilution air sample, in ppm.

Total dilute exhaust volume in cubic feet per mile, cor-
rected to standard conditions (528°R. and 760 mm Hg).
P

_P
K1 X VO XNX T

P
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: . 528°R. )
where: K} =z —mHg X 7.5 miles - 0-09263

V.. = Volume of gas pumped by the positive-displacement pump, in
cubic feet per revolution. This volume is dependent on the
pressure differential across the positive displacement pump.

N = Number of revolutions of the positive displacement pump
during the test while samples are being collected.

P_ = Absolute pressure of the dilute exhaust entering the positive
displacement pump, in mm Hg, i.e., barometric pressure minus
the pressure depression below atmospheric of the mixture enter-
ing the positive displacement pump.

T_ = Average temperature of dilute exhaust entering positive dis-
placement pump during test while samples are being collected,
in degrees Rankin ,

KH = Humidity correction factor.

1
K4 = T-0.0047 (G - 75

where: H = Absolute humidity in grains of wvater per pound of dry air.

Example calculation of mass emission values:
Assume VO = 0.265 cu ft per revolution; N = 20,250 revolutions;
H = 85 grains per 1lb of dry air; Pp = 730 mm Hg; Tp = 550°R.;

HCconc = 160 ppm carbon equivalent; COconc = 0.09%; and NOXconc

= 70 ppm.

Then: Vmix = (0.09263) (0.265) (20,250) (730/550

659.8 cu ft per mile.

1
Ky = T-0.00a7 (85 -7y T 1049

(1) For a 1972 light-duty vehicle.

HCmass = 659.8 X 16.33 X I‘B%%QEGB = 1.72 grams per vehicle mile

NOXmass = 659.8 X 54.16 X TT@%%TEEE X 1.049 = 2.62 grams per vehicle mile‘
(2) For a 1972 utility vehicle.

COmass = 659.8 X 32.97 X 9;221%69;§§_= 16.6 grams per vehicle mile.

36 Federal Register 128, 2 July 1971
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EXHIBIT J

(a) For light-duty vehicles:

Ywm = (0.43Yct + 0.57Yht + Ys)/7.5

where: Ywm = Weighted mass emissions of each pollutant, i.e., HC, CO, or

NOX, in grams per vehicle mile.

Yct = Mass emissions as calculated from the 'transient'" phase of
the cold start test, in grams per test phase.

Yht = Mass emissions as calculated from the ''transient" phase of
the hot start test, in grams per test phase.

Ys = Mass emissions as calculated from the ''stabilized'" phase
of the cold start test, in grams per test phase.

(b) The mass of each pollutant for each phase of both the cold start
test and the hot start test is determined from the following:

(1) Hydrocarbon Mass:
_ . . HCconc
HCmass = Vmix X DensityHC X 1,000,000
(2) Carbon monoxide Mass:
_ . . COconc
COmass = Vmix X DensityCO X m

(3 Oxides of nitrogen Mass:

NOXconc

NOXmass = Vmix X Den51tyN02 X 1,000,000 X KH

(c) Meaning of symbols:
HCmass = Hydrocarbon emissions, in grams per test phase.
DensityHC = Density of hydrocarbons in the exhaust gas, assuming
- an average carbon to hydrogen ratio of 1:1.85, in grams
per cubic foot at 68°F and 760 mm Hg pressure (16.33 gm/ft)
HCconc = Hydrocarbon concentration of the dilute exhaust sample

corrected for background, in ppm carbon equivalent, i.e.,
equivalent propane X 3.
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where:

NOXmass

DensityNO2

where:

DensityCO

where:

where:

NOXconc

NOXe

COmass -

COconc

HCconc

HCe =

= HCe - HCd (1-- 1/DF)

Hydrocarbon concentrations of the dilute exhaust sample as

‘measured, in ppm carbon equivalent.

HCd =

NOXcon

NOXd

H

COconc

COe =

COe =

COem

t

CO2e

Hydrocarbon concentration of the dilution air as measured
ppm carbon equivalent.

Oxides of nitrogen emissions, in grams per test phase.
Density of oxides of nitrogen in the exhaust gas, assum-

ing they are in the form of nitrogen dioxide, in grams,per
cubic foot at 68°F and 760 mm Hg pressure (54.16 gm/ft”).
Oxides of nitrogen concentration of the dilute exhaust sample
corrected for background in ppm.

¢ = NOXe - NOXd (1 - 1/DF)

-Oxides of nitrogen concentration of the dilute exhaust
sample as measured in ppm.

Oxides of nitrogen concentration of the dilution air
as measured in ppm.

Carbon monoxide emissions, in grams per test phase.

Density of carbon monoxide in grams per‘gubic foot at
68°F and 760 mm Hg pressure (32.97 gm/ft”).

Carbon monoxide concentration of the dilute exhaust sample
corrected for background, water vapor and CO2 extraction in

ppm.

= COe - COd (1 - 1/DF)

Carbon monoxide concentration of the dilute exhaust sample
volume corrected for water vapor and carbon dioxide extrac-
tion in ppm. The calculation assumes the carbon to hydrogen
ratio of the fuel is 1:1.85.

(1 - 0.01925C02e - 0.00323R) COem

Carbon monoxide concentration of the dilute exhaust sample
as measured in ppm.

Carbon dioxide concentration of the dilute exhaust sample
in mole percent.

Relative humidity of the dilution air in percent.
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COd = Carbon monoxide concentration of the dilution air corrected
for water vapor extraction in ppm.

C0d = (1 - 0.000323R) COdm

where: COdm = Carbon monoxide concentration of the dilution air sample
as measured in ppm.

13.4

DF = 676 + (fiCe + COe) X 10 —4

Vmix = Total dilute exhaust volume in cubic feet per test phase
corrected to standard conditions (528°R and 760 mm Hg).

S (Pg - Pi) (528°R)
Vmix = VO XN (760 mm Hg) (Tp)
where: VO = Volume of gas pumped by the positive displacement pump,
in cubic feet per revolution. This volume is dependent
on the pressure differential across the positive dis-
placement pump.
N = Number of revolutions of the positive displacement pump
during the test phase while samples are being collected.
PB = Barometric pressure in mm Hg.
Pi = Pressure depression below atmosphere measured at the inlet
to the positive displacement pump.
Tp = Average temperature of dilute exhaust entering positive

displacement pump during test while samples are being
collected, in degrees Rankin,

Humidity correction factor.

4

1
Ky = T-0.0047 (H - 75)

where: H = Absolute humidity in grains of water per pound of dry air.

(43.478) Ra X Pd

"= P - Pd X Ra/100
Ra = Relative humidity of the ambient air, in percent.
Pd = Saturated vapor pressure, in mm Hg at the ambient dry

bulb temperature.
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(d)
(1)

Example calculation of mass emission values:

For the '"'transient' phase of the cold start test assume

0.29344 cu ft per revolution; N = 10, 485; R = 48.0%;
48.2%; Py = 762 mm Hg; P, = 22.225 mm Hg; P, = 70 mm Hg;
570°R.; HCe = 105.8 ppm carbon equivalent; NOXe = 11.2 ppm;
= 306.6 ppm; €0, = 1.43%; HC; = 12.1 ppn. NOXd = 0.8 ppm;
= 15.3 ppm. Then:
(0.29544) (10,485) (762 - 70) (528) _ 2595.0 cu ft per test phase.

Vmix =

K

Co
e

COd

DF

HCconc

HCmass

NOXconc

NOXmass

COconc

COmass

(2)

phase; NOXmass

_ (43.478) (48.2) (22.225)

(760) (570)

762 - (22.225 X 48.2/100)

1 = 0.9424.

1 - 0.0047 (62 - 75)

= 61.99

(1 - 0.01925 (1.43) - 0.000323 (48)) 306.0 = 293.4 ppm.

(1 - 0.000323(48)) 15.3 =

13.4

1.43 + (105.8 + 293.4) X 10-4

15.1 ppm.

= 9.116.

105.8 - 12.1 (1 - 1/9.116) = 95.03.

(2595) (16.33) (95.03/1,000,000)

11.2 - 0.8 (1 - 1/9.116) = 10.49.

(2595) (54.16) (10.49/1,000,000)

293.4. - 15.1 (1 - 1/9.116) = 280.

(2595) (32.97) (280/1,000,000) =

grams per test phase.

46

4.027 grams per
test phase.

(0.9424) = 1.389 grams

per test phase.

23.96 grams per test phase.

For the '"'stabilized' portion of the cold start test assume that
similar calculations resulted in HCmass =
1.27 grams per test phase; and COmass =

0.62 grams per test

5.98



(3)

(4)

For the ''transient" portion of the hot start test assume that
similar calculations resulted in HCmass = 0.51 grams per test
phase; NOXmass = 1.38 grams per test phase; and COmass = 5.01
grams. per test phase.

For a 1975 light-duty vehicle:

HCwm = ((0.43) (4.027) + (0.57) (0.51) + 0.62)/7.5
= 0.352 gram per vehicle mile.

NOXwm = ((0.43) (1.389) + (0.57) (1.38) + 1.27)/7.5
= 0.354 gram per vehicle mile.

Cme = ((0.43) (23.96) + (0.57) (5.01) + 5.89)/7.5

= 2.55 grams per vehicle mile.

37 Federal Register 221, 15 November 1972
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HEATING OILS

J. A. NERE co | e,

INDUSTRIAL LUBRICANTS

TEXACO PRODUCTS

TELEPHONE 3734543
: P. O. BOX 822

FREDERICKSBURG, VA. 22401

I4
CERTIFICATE OF ANALYSIS ’ _ﬂ'

CONSIGNEE: J. A. NERE CO. INC.
"P.0. Box 822
Fredericksburg, Va.

P.O. # 4040 dated 2/2/73

PRODUCT: Indolene Leaded Motor Fuel No. 30
TANK: 25 '
DATE TESTED: 3-.25-72

PRODUCT ANALYSIS

" TEST RESULTS

TEST SAMPLE NO. D-18059

API Gravity ' 59.5
Distillation % F.

Initial Boiling Point _ 92
10% Evap. ' 132
50% Evap. 221
90% Evap. . 316
Maximum _ 401
10% Slope ' 2.8
Reid Vapor Pressure 9.0
Oxidation Stability Mlnutes 600+
Gum, mg/lOO ml (after Hexane work) 2.4
TEL Content, cc/gal. 3.02
Sul fur Welght % A ' - 0.06
Olefin, % 5. 9
Aromatic, % : . 27.%
Saturates, % 66.8
Octane Research with 3.0 cc Tel/Gal. 104.1
Octane Motor with 3.0 cc Tel/Gal. 96.1
Sensitivity with 3.0 cc Tel/Gal. _ 8.0

J. A. GRANT, Superintendent-Laboratorie:

per J. G. DUBECK

RECEIVED

FREDERICKSBURG VA, 25401 o 18



TABLE NO.

1A

1B

2A

2B

3A

3B

4A

4B

5A

5B

6A

6B

7A

7B

8A

8B

9A

9B

10A

12

13A

13B

TITLE

Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust
Exhaust

Exhaust

Vehicles Meeting 1972

APPENDIX TI

Emissions

Emissions

‘Emissions

Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions
Emissions

Emissions

VS.

VS‘

VS.

VS'

Vs.

VS.

VS.

VS.

VS.

vVS.

VS'

VS-

VS.

VS-

VS,

vSs.

VS.

vsS.

Vehicle Make, 1972
Vehicle Make, 1975
Vehicle Manufacturer, 1972
Vehicle Manufacturer, 1975
Model Year, 1972

Model Year, 1975

Number of Cylinders, 1972
Number of Cylinders, 1975
Engine Displacement, 1972
Engine Displacement, .1975
Vehicle Inertia Weight, 1972
Vehicle Inertia Weight, 1975
Transmission Type, 1972
Transmission Type, 1975
Carburetor Venturis, 1972
Carburetor Venturis, 1975
Replicate Testing, 1972

Replicate Testing, 1975

Federal Standards

Vehicle Information Summary

Vehicle Exhaust Emission Results, 1972

Vehicle Exhaust Emission Results, 1975



0S

AMC

BUlCK
CADILLAC
CHEVROLFT
CHRYSLER
DATSUN
DODGE

FORL
LINCOLN
MERCUKY
OLDSMOBILE
OPEL
PLYMOUTH
PUNTIAC
TOYOTA
VOLKSWAGEN

ALL VEHICLE :

TABLE 1A

EXHAUST EMISSION TEST RESULTS IN GRAMS/MTE

NUMBER OF
VERICLES

197

hC
ME AN

4,53
6.39
3.45
©e23

5,97

Ce43
5. 73
4,12
S.hH
S.n83
S.57
2032
4,10
.66
2.21
P ds)

3.0“

#VEHICLE

WASHINGTON

VS,

Do

MAKE %

Coe

2 FENERAL TEST »RNCEDURE

Selo

2.1
59&3
2o50
50&"‘
1,96

038
“013
CoitD
OUsVu
404
2.70
Ve UU
loud
Jedl

o1lY
17,44

Setl

co

MEAN

T8.47
Bl.,49
55,93
14,37
19,46
15.63

78.4¢2

00,65
133,35
B82.25
5b6.18
4]l .82
6902(3
65,73
19,32
44,01

68.H1

Seboe

53,80
37,03
36,37
38,35
ol U3
1,74
39,28
33,17
.00
47,0/
315,34
UeGuU
12,33
29,64
(e =1a]
1l ,Vce

17,09

LoOc

f"‘.E A N S o “ °
473,26 (3,55
017,75 154,21
064,97 186,28
911047 150,91
SHZ2. U8 79,66
3]12.45 13.2Y
4RZ2 .85 86,25
L5607 .55 135,54
635,97 0,00
575,95 d2.47
620,07 140,96
215,74 0.00
451 .97 YR 1Y
On3ema 11]le94
318,13 95,19
235,30 B3.72
2% ,%u 155,25

MOKC

ME A"

3.21
4030
4034
S.10

T 4,56

4435
4,54
2,30
4,006
3.76
l.5%c
4o 1Y
L‘Odu
3.b7
2olb

4.Uc

SaDo

o8l
1.59
1.56
1,40
10“8
l.b¢
lo24
1,23
U, 00
l.5¢
1436
VoD
lebe
{oeba
1.15

.72

1.5



TS

TagLs iR

e XHEUST FHATSSION TEST FISULTS IN GRAMS/MILE
VS,
¥VEHICLE MAKE®
WASHINGTON, D.C,

1975 F:ZDERAL TEST FR0CEQURE

NUMAIR OF HGC co co2 NOXC
VIHICLES ME AN S0 MEAN €. 0 MZAN S0 MEAN SeDe .
AMC 5 3.98 1,81 69,58 F2.15 415,51 79.14 3.27 1,07
BUICK 12 5.56R 5.19 64,56 38.09 590,21 14¢1.49 boe4b 1.72
CONILLAC i 30065 2039 49,07 35,38 B50.67 167,44 4,33 1.62
CHeVRCOLEDT 39 5.97 5.13 62.74 34,75 497.68 146,06 3.71 1.35
CHFYSL:R L L,933 1.94 67.40 63,03 Su40.04 68.25 5.32 1,40
DATSUN 2 2.383 . 29 15,29 1.85 306.84 1.38 boe72 1.57
20DGE 10 5.10 3.75 58.93 Li.13 uB9,56 74.50 Lo.bh 1.18
FoRD 35 4,29 2. 38 52.80 33.36 494,60 123,86 4,69 1,64
LINCCLN 1 L,13 0.00 111.27 0.00 618,53 0,00 2017 0.00
MZRCURY 7 5.19 3.62 72.15 Lb.81 560.41 81,18 4,30 1.70
OLDSMORILE 11 heb5 1s49 79e37 32474 603,66 133,21 3.86 1.39
oPzL 1 1.0 0,30 22.13 . 0,00 219.86 g.00 1,97 0.00
PLYMCUTH 12 3.66 1,33 60,45 29,07 Hul,47 92,84 5,09 1,61
PONTIAC 14 5.(C3 2e Y 54,99 29.89 578.58 109,36 L,35 1.73
TYOYDTA 3 2+06 «19 17.96 5635 307.74 54,58 3463 1.10
VOLKEWAGTH 18 9,22 18,34 Li.47 31.25 252.39 56.36 2,03 .64
ALL VIHIDL:S 1759 5,08 557 58470 35.62 495,2F 147.55 Goll 1.60



AmMC :
CHRYSLER
FORD

GM ‘
NISSAN
TOYOTA
VOLKSWAGEN

ALL VEHICLES

TABLE

2A

CXHAUST EMISSION TEST RzSULTS 1IN GRAMS/MILE

NUMBLR OF
VEHICLES
5

26

43

81

2

3

1o

17¢

VS,

"WASHINGTONY

#VEHICLE MANUFACT/RER¥

DeCo

FEDERAL TEST ©RNCEDURE

1972
HC
MEAN SeDe
4,53 lelS
S.02 2.89
4491 2.71
602 4,453
2.43 .38
2.21 o19
Y.48 17.88
5.64 S.614

MEAN

78,47

T4,35

65.806
14,22

15003 ’

19,32
44,01

06081

SeDe
53,80
35,22
37.19

36,65

L. 74
6,84
al,ue

41,69

Coe .

MEAN S.b,
423,24 13.55
410,75 95,60
52170 129.66
561487 156,27
312465 13,29
255.3n 63.72
509,94 155,25

MOXC

MEAr  S.D.
3.21 o H1
4467 1.38
4441 1.53
3.88 lot?
4e56 1.52
3.67 1.15
2elb B

T 4402 l.52



€S

AMC
CHRYSLELFR
FORD

GM

NISSAN
TOYOTA
VOLKSWAGEN

ALL VvIHICLZS

£XHAUST

NU4BER JF
VEHICLES

5
2n
43
81

2

3
19

170

1975

H

MTAN

3.98
4,42
Let3
5.37
2438
2403

3.22

.08

TAGLS

Vs,

WASHINGTON,

2B

*VEHICLE MANUFACTURER*®

0.C.

FEDERAL TEST PROCEDURE

Se 0

1,81
2.61
2.57
“. 31‘

» 29

19
18, 34

5.57

S, Do

£2.15

36.22
36457
33.86
1.85
5435
31.25

35062

SMISSION TEST R:ISULYS IN GRAMS/MILE

Cae

MZAN  S.0,.
415,51 79.14
LOT7,L4 B8Ho74
508,19 124,46
543.838 148.50
306.84 1.38
3C7e74 S540e58
252439 56434
495,28 147,55

NOXC

MEAN S.0.
3.27 1.07
4,935 1.39
4,57 1.66
3.96 1.50
4,72 1.57
3063 1.10
2,03 o 64
Gell 1.60



vs

1966
ige7
jges
1969
1976
971
1972

ALL VEHRICLE"

TaABILE

3a

EXHAUST eMISSION TEST RESULTS IN GR2MS/MILE

NuUMBER OF
VEHICLES

17

i8
2l
c2
-4}
39
35

175

#MODEL YEAR#®

Vs,

WASHINGTONY Dele

FEDERAL TEST PROCEDUKE

1972
HC
ME&aN S.D.
12.954 13,61
9,30 Gl
5,20 2407
G4e9] -1e01
4,25 3.16°
3.23 le27
5.66  S.ol

MEAN .

1uBe9l

1.08 «4 l

71.66
69.50
63.15
53.2¢
464,58

68.81

Selle

g1-I-X)
28,80
a3.16
25,98
313.61
2Y .68
27 .94

17,69

GN6 42

404,716

ang.,31

516,35
495,11
Y163~
61497

5.'.'").9&

Coe
ME &N

Se.l

YR, 64
95,83
95.14
107,27
127,00
182,49
192.20

195.25

HOXC

ME AN Sele
3.U8 1.37
3.19 i34
4,00 1.50
Se.0v l1.06
3.88 le23
‘4.1‘0 lcbb
4,23 1.31
4eyc 1.5¢



19

1965
19¢7
1908
13¢€9
1570
1971
1972

ALL VEHICLES

TARLE

38

CXHAUST FAISSION TEST RESULTS IN GRAMS/MILE

NUARE 2 OF
VIHINLES

17
18
21
22
27
30
35

179

*MODEZL YEAR*

VS,

WASHINGTON,

1975
HC
M AN S.D.
11.45 1‘006
B.DR L.o62
4,72 2,00
415 1,29
4,13 2+ 40
3.39 3. 00
2.73 1.01
.03 5.57

95. 36
97,206
h3.19
57.74
50425
43.61
38. 44

58,70

D.C.

FEDERAL TEST FROCEDURE

396,41
416477
478,10
L9d.04
489,45
502483
590.30

495,28

Coze
MZAN

So0e

96449
90,15
89.11
104,38
121,04
176.12
181.67

147 .55

NOXC

MEAN S0,
3020 1,49
3. 36 1.37
bo12 1.69
5.16 1.79
4La10 1.40
4,27 1.59
L,27 1.42
.10 1.60



95

o

ALL VEHICLES

TAB|E

4

EXHAUST EMISSION TEST RESULTS IN GRamS/mlILE

NUMA™ER OF

VEHICLES .

130
21
15

179

VS,

#NUMRBER OF CYLIMDERS#®

197

NDele

2 FruEkal TEST PRACEDURF

HC. -

ME AN
580
44 U5
6.31

5. b4

WASHINGATONS
Sele MEAN
4,01 15,02
260U 8463
13,11 37.61
5.0l bH.H1

Sele

38,02

P8.954
PH .4l

37,69

Coe
MEAN  SeDo

 5AG.Y0 130,61

J-’VQYH. 45,23
277.8) ©60.45

519,94 1:5.45

~M0OXC
MﬁAN Sele
4,19 1.51
4,09 136
2.73 l.14
4,02 leS52



LS

TA3LE L8

IXHAUST F4ISSION TAST <ESULTS IN GR&MS{MILE
VS
*NUMBER OF CYLINDERS*
WASHINGTON, D0.C,

1375 FcDIRAL TEST FROCEDURE

NUMBE < OF HO Cco co2 NOXC
JEHICLES MELN  S.3. MEAN S.D. MEAN  SoDo MEAN S.D.
8 139 5.13 3.81 63,74 35,36 547.48 124,05 ko35 1.59
6 21 3e52 1.73 49,81 23.13 373.30 41.99 boell 1.41
L ' 19 6.03 13,42 34,05 25431 273401 54.73 270 1,17

ALL VFBRICLIS 1790 5.08 5657 58+70 35.62 495.28 147,55 Lhell 1.60



8%

rabLe SA

EXHAUST EMISSION TEST RESHLTS IN GrIMS/MILE -
Vs,
SENGINE DISPLACEMENT (CURIC INCHFS)#
WASHINGTONs DeCo

1972 FEDEKAL TEST oRNCEDURE

NUMBER QF ‘ HC O cue +OKC
VEHICLES ME“N S.DO MEAN CelNoe r"‘EC\N So“. MEA““ SOU.
LESS THAN 251 4 .15 9.08 48,95 28,48 33042k~ (2.71 3e43 let?
251 - 330 43 7.34 5.217. 1619 4l,U3 4R6,00 82,41 LT loan
331 - 399 57 S5.4¢ 3.38  83.28 38,70 577,30 jub.62 4417 l.ouB
MOKRE THAN 3359 30 4,27 179 02,08 30,21 6rRa,51 117,13 u,bY 1.53

ALL VEHICLES 179 5,64 Senl OHeHl 7,069 59 94 195425 4euld l.52
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TABLT 58

IXHAUST ©4ISSION TEST RESULTS IN GRAMS/MILE
VS.
¥INGINE ODISPLACEMENT (CUBIC INCHES)*
WASHINGTON, D.C.

1375 FEOFTAL TEST FROCEDURE

NUH43TR OF HC co co2 NOXC
VIHISLES HMEA&N S, 0O, MEAN &.0. MEAN S.D. MZAN S.D.
LESS THuti 2581 40 4,732 J.258 42.61 27.39 32447 68.90 3. kb 1.47
251 - 330 43 e kB 5.02 66+21 36450 453,43 78,70 4,05 1.53
331 - 394 57 .88 3. 16 57.96 38,74 560,47 102,77 4,35 1.55
MOPL THAN 299 30 3.€3 1.70 51,82 29,99 659,17 110,22 4479 1.69

ALL VERTCLES 17¢ .08 5.57 58.70 35462 4935428 147455 hoelts 1.60



09

i501-2000
2001-2500
2501i-3000
3001-3506 .
3501-40G00
4G01-4500
4501-9000
5001=550G0

ALL VEHICLES

TAB(LE cA

EXHANST EMISSION TEST RESHULTS IN GR.MS/MILE
Vs,
#VEHICLE INERTIA wETG-T (L3S)=
WASHINGTONs Do

1972 FEDERAL TEST »xOCEDUKRF

NUMSE® OF . HC : co Coc

VERICLES MEAN -SeU.  MEAN  SeDe MEAN S0
9 9,86 18,94 42,72 313,81 257,83 #l1,8¢

Il 323 o4 37,43 (9.26 30uebS 35,22

en 0625 94T 65,76 3I9,91 IBT.3x b3,7¢

31  6.20 Go3¢ - 13,93 8,95 520,04 93,13

44 5.78 3,34 80,18 42,45 527,75 104,21

39 4,74 1.72 71475 29,88 033,55 20,706

7 3e43 1.81 52,29 39,57 Tub.723 134,01

I 3.97 Ve OU 16,79 U Uy TuaT.ur ,0U

170 5,04 5.0l bB,H1L 1,69 biy,va 195,25

OXC

ME Ant

2el8
3.14
3.65
3.02
4,22
4,92
4obH

4,91

4402

Selo

1.07
1.03
l.26b
la19
1,62
.38
1.52
0.00

ledd



T9

1501-20600
2001 ~2%010
2501-3C0¢
3051-35C3
3501-4000
4001-4509
4501-50C0
5001-55¢12

ALL VEHIGCL.S

TAQLE

58

EXHAUST EAMISSION TEST RISULTS IN GRAMS/MILE

NUMBZR OF

VIHICLIS

9
11
28
31
Ly
39

7

1

170

V3.

*YeHICLE INERTIA WEIGHT (LBS)*

197

HC
AF AN

5 FZDIRAL TEST PROCEDURE

S0

19, 3¢
o 34
5,75
4,12
2.91
1. ?3
1.68
0.00

5.57

4L AN

40,.,EL
32,433
57,76
63,64
67,860
53.27
42,€2
44,55

53.70

co

33.92
17.48
39.42
38.07
38475
31,05
33.32

0.00

35462

C
MZAN

255,906
292.77
380.57
510.93
512445
509.92
7244627
775.00

495,28

02
SOD'

T4e34
32.18
52.08

89.37

98,62
114.81
115.12

0.00

147,55

NOXC

MEAN  SeD.
2.20 1.03
3.03  1.15
3.73 1,33
3.74  1.21
Lol 1,73
5.05  1.44
4e65 1480
4.75 0,00
4o14 1,60



Z9

TAR| ¢ 7A

EXHAUST EMISSION TEST RESULTS I GRAMS/MILE
VS,
#TRANMNSUMISSION TYoE
WASHINGTONe Dele

1372 FEDERAL TEST orROCEDURE

NUMBER OF HC : co . Cue

VEHICLES MEAN S0, MEAN  Seide MEAN  Sebe
AUTOMATIC , lag 9.19 - 3,44 70,27 36,55 5139.96 133.60
MANUAL 26 Bol3 1le7l 00476 43,36 3u3,o0n 138,21

HOTH TYPES 170 5464 5,61 68,81 17,69 519,94 155,25

=1OXC
MEAM  Se.le

4,31 1.43
Z2.3b « 80



£9

AUTO“ATIC
MANUGL

BOTH TYPIS

CXABUST EMISSINN TEST RESULTS IN

NUJ43c R OF
VEHIGSLES

1uk
26

170

TARLE 73

VS,

FTRANSMISSION TYFRZ®

WASHINGTON, 0.C.

GRAMS/MILE

1975 FEZQERAL TEST FROCEDURE

HC
MEAN  Se0.

4,61 3.16
7.56 11,98

: ,:)o 08 L.'o 57

co
MIAN  $£.D0.
59,53 Iy 450
54,13 &1.449
58,70 J35.62

a2 NOXC
MZAN S.D. MEAN S.0e

523075 131,77 botb 1.50
337.62 131.68 2035 77

885,28 147.55 Lok 1.60



9

FOUR
TwO
ONE
FUEL

ALL

BARREL
BARREL
BARREL
INJECTH

TYRPES

[AB{ r. dA

ExHAUST EMISSION TEST RESHLTS IN GRumS/MILE
VS, |
*NUMBER OF CAKMURETOR vENMTURIS#
WASHINGTONs Dere

1972 FeDERAL TEST PROCELURE

NUMBER OF HC co . Coe

VEHICLES MEAN S-Do MEAN S.D. HME AN goUo
Jl 5.04 2.82 72.52 13.96 6?601& ‘.-’70&9

104 S HE 4,720 73,92 139,44 >2W,69 130,27

34 5.5 9,32 5le51 29,47 333,68 74,39

1 2+38 - Q0400 11,77 0,00 326,171 0.00

170 beblt  S.61  bB.BL 17.69 519,94 155,25

MOAC
ME AN SeDo
4,67 l.41
Lo04 1.53
Jou4u 1.39
2e4c 0es00
4,02 leb2



<9

FOUR
THWO
ONE
FUEL

ALL

garis

BDu& 2L
BARPEL
INYroTH

TYP:-S

TARLE

83

EXHAUST EA4ISSION TEST RESULTS IN GRAMS/MILE

ENUMBTR

1975
OF HC

L= MTAN S
31 4,50
104 5,26
34 5eln
1 1.97
170 5.08

VS.

CF CARBURZITOR VINTURIS*

WASHINGTON,

DeCo

FEDEFAL TEST FROCZDURE

ID.

2.6%
4.0%
1603
J.GC

5.57

MITAN

59.77
63.29
45.07
12,45

55,70

32,13
37 bbb
28452
0.30

39452

co2
MZAN  S.D.

£04,59 128.18
519.36 125.06
328,57 T70.53
302.33 g.00

495,28 147.55

NOXC
MEAN  S.0D.
4075 1,43
420 1.62
3.45 1,46
2.25 0,00
ball 1,60
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TABLE 9A

EXHAUST EMISSION TEST RESULTS IN GRAMS/MILE
VS, | |
.REPLchfE TESTING USING PAIRED #T® TEST
WASHINGTONy D.Co

1972 FEDERAL TEST PROCEDURE

NUMBER OF HC co co2 NOXC

VEMICLES MEAN S.D, MEAN S.Do MEAN S.D, MEAN SeDo
FIRSY TESY 10 7.59 7,75 67,66 235,06 524,61 131,54 3,97 097
SECOND TEST 10 6.63 4,87 62,23 36,15 547,48 178,64 3,90 .88

RETWEEN TESTS 10 096 3,54 5463 26,25 22,87 100,73 .07 096
(PAIRED #Te) |

FIRST AND SECOND TESTS.
MEAN = SUM OF EA. VEHICLE GM/MI BY GAS DIVIDED BY NUMBER VEHICLES

SN = SQ RT. (NUNBEP VEHICLES X SUM . EA. SCORE SOAUARED = SUM OFSCORES SQUARED
DIVIDED RY NO. VEHICLES X NO. VEHICLES-I)

BETWEEN TESTS' o
MEAN = MEAN TEST1 - MEAN TEST2
SD ' = SQ RT [NUMBER VEWICLES X SUM OF ((SCORE TEST1-SCORE TEST2)SQUARED) -
SUM OF SCORE TEST1 - SCORE TEST2 SQUARED .=
DIVIDED BY (NO. VEHICLES X NO. VEHICLES - 1))



L9

TAZLE 93

LXFAUST ZMISSION TrST RESULTS IN GRAMS/MILE
VS,
PIPLICATL TESTING USING PAIREQ *T* TEST
AASHINGTONy D.C.

1975 FEDERAL TVIST FROCCDURE

NUMRZR OF HC Co co2 - NOXC
VIHICLESZ .M=aN  S.0. MEAN  S.0. MEAN S.D. MZAN  S,0. -
FIRSY 1YRST in F .83 7.26 57.57 29.83 509,13 127.93 bo1lb 1.12
SECOND THST ie 5.9 bol7 51.99 29,34 528.07 175.48 3495 1.00
BETWEEN TTETS ‘12 « 39 3,348 5.58 17.,13 -~18,93 91.2¢C 029 « 85

C(PATREN ®T¥)

FIRST ANG SzCOND TUSTS
MEEN = SUM QF DA, VIHISLE: G6M/MI BY GAS CIVIDED BY HUMBIR VEHICLES

o = S§ <7 [wUMBEF VEHICLFS X Sur €A, SCOFE SQUARED - SUM OFSCORES SQUARZD
DIVINED BY NI, VIHICLES X NO. VEHICLIS-1]

JETUWhRGN TEZSTS

TAh = MZAN TAST1 - MEAM TEST2

S = SQ PT INUMPEE VOHISLES X SUM OF ((SCO~E TeSTL1-SCORE TEST2)SQAUAREN) -
SUt 0F 50025 TUST1 - SCORPE TEST2 SQUARED
NTVTILZD Y (N0, VEHIGLLS X 0. vEEICL=S - 1))



89

Taspt.  lua

VEHICLES MEETING 197¢ FEDsRAL STAUARDS
WA~H]H-TONe Doflo

19772 FeEvERAL TEST own(CrHuuks

HC co - BOTH HC AL CO
< 3.4 GM/MT -~ <39 GM/Ml <304 GM/MI ANL <319 GM/M]
NUMBE R PERCENT NUMBER, PERCENT NUMBE LERCENT
AMC 1 20,00 ] 20,00 1 206 0U
bUICK 3 29,010 ? 16,67 l 16,07
CADILLAC 3 75,00 1 25,00 1 25,00
CHEVROLET 9 23,08 7 17,95 3 7,69
CHRYSLER 1 25400 1 25,00 1 25.00
DATSUN 2 10U.0U - z lovu.uv 2 100,00
DULGE 3 30600 ] 10,00 1 10.00
FORD 12 344,29 7 2U,0U o 17csla
LINCOLN : U 00V n 0.90 v Ue0U
MERCURY i 14027 1 16,09 v 00O
OLDSMOB[LE 1 9,09 1 9,0y U U0
oPEL i 100.00 f) O.,0u 0 UoeUU
PLYMOUTH IR 33433 1 8,33 1 Be33
PONTIAC 1 loln ] Toela 1 lola
TOYOTA 3 10Ue 0V 3 100,60 3 10000
VOLKSWAGE i 3 RIS 7 10.6u 3 30.00
1966 v UelU 0 U.GU U Ueun
ive7? 0 UeUu _ , ¥ U. 00 v Vel
i9eH 3 14e2Y9 2 EIN-Y- i 4,76
1969 5 ccel3 P Yy 1 455
.970 7 2HeY3 5 14,22 K| 11a11
1971 11 36.07 3 3U.6U SN lb.67
ivTe - cc 62 o BE 9 S5f,u3 [ 4¢otb

ALL .VEHlCLL_\ [T¥s} /_Hoﬁq . - 3- 21,]5 Z:) lf“o—/l‘



Column

Alpha No.

Car #
Run #
Date
Mod Yr.
Mk Cd
MAKE
MODEL
CID

WGHT
RLHP
W
DO
BARM

om0

ODOM

TK CAP
IDLE RPM
G

DWELL
TIME

S

E

COLUMN DEFINITIONS FOR TABLE 12

DescriEt%gg

Site and Contractor number

Car number

Run number

Date (year, month, day)

Model year ‘

Make code

Vehicle make (first 4 letters)

Vehicle model (first 4 letters)

Engine displacement ,

Number of carburetor venturis
Transmission (l-auto, 3-three gears, etc.)
Inertia weight

Roal load horsepower

Wet bulb temperature (°F.)

Dry bulb temperature (°F.)

Barometric pressure (inches of mercury)
Number of cylinders .

Air conditioned (l=yes, 2=no)
Evaporative control device (l=yes, 2=no)
Exhaust control device (l=yes, 2=no)

PCV present (l=yes, 2=no)

Odometer reading

Fuel tank capacity

Idle revolutions per minute

Gear during idle rpm (l=drive, 2=neutral)
Dwell in degrees

Timing (- indicates ATDC)

Tested as air conditioned (l=yes, 2=no)
Evaporative test (l=yes, 2=no) '

(@)
w0



oL

ALPHA NO.
613163
13163

(13163
0131063
gl3l163
013163
§13163
013163
013163
013L63
yl3loys
513163
013163
613163
613163
113163

013163

yl3les

Glslo3

CAR
0061
0002
w003
V0o
bOOb
uogo
voo7
J008
‘0009
0010
DotLl
aole
0013
G013
G014
0015
0010
oui7

001b

000s
oouvy
0010
0011
Dole
gol3
ETS)
00te
0615
Uolo
uniL7

vois

DATE

~ YYMiDD

730331
730331
730331
730507
730402
730402
730403

730403

730403

730403
730640y
730404
7306405
7306420
7406405
730405
730406
730400

730400

MOD
YR.

72
71
70
70
68
72
71
66
69

by

68

67

66

66

o9

71

72

‘71

7u

MK
cD

04
n3
01
26
03
03
06
ne
03
16
04
u3
03
03
01
10
0l
Hna

v3

TABLE

12

VEHICLE INFORMATION SUIMARY

MAKE

oLLsS

CHEV
CHEV
FOkD
Ca01
CHEV
VOLK
oLbs
CHEV
CHEV
CHEV
silC
DD
BUIC
OoLLS

CHE YV

MODEL

NDELT
CApk
LEsa
MAVE
IMPA

IMpPa

MAYVE

Cone
IMon
BEET
F85C
IMoa
CHFL
cHFL
SPrC
DA-T
SPrC
NIME

NOVaA

CiD. v T

350
4nv
350

Z0u

479
359

91
350
321
23

2R3

2

Z

“

.

1

WGHT

4500
4500
4500

2750

4500
4500
2000
3500
4000
3000
3000
3500
3500
4000
450U

360v

WASHINGTON, D.C.

RLHP W°

140
140
140
099
13¢
140
105

140

120
103
103
123
112
132
140

103

61
6>
63
59
61
61
5
59
6n
59
64
6?2
54
50
55
56
55
59

n3

DG
13

5

68
75
71
73

5

71
r3
71
V]
/1
/1
71
76

81

BARM

3000
3000
3000
3009
29473
2945
2955
2956
2957
2957
2928

2925

2956

3018

2961

c9sli

300¢

3o0ul

2999

-ODOM,

u3k83/

ueae601
55653
04015y
VRO60 7
V07315
017602
va27sl
039703
v39279
Lé6obles
uBoBu2
117124
117341
0168395
020175
0067700
ya37Y

uctanul

TK
CAP

2s
24
¢5
16
24

24

L7

c6
24
10
20
4
v
c0
2C
ig
<0
)

12

IDLE
RPM

410
0640
0600
0500

UoH0

0530

0420
0490
ubzu
0920
0200
03n0
0400
040D
Ub 30
bb“O
Vbci
INAVES

urliv

DWELL
344

By

N

320
360

29k

400
20
315
[ X2NV
290
25y
244
2un
27%
4?2y
Z2no
2nu

310

TIME
=030
Uaub
-u35
Unsy
010
ub0
0uo
2U0
Va0
-1u0
vey
u9n
U0

'*20

-0430
U=+
GARY

U t)

2z
e
1z
érc
17
le
2\
1z
e

ee



TL

ALPHA NO.
0ldto3
013163
013163
013103
013163
013163
L13163

013163

vl3163

(13103
13163
013163
13163
013163
013163
vi3163
13163
L13163

H13163

CAR
[

0023
L
0025
vizo
voe7
G028
30 3v
5031
0033
v034
V035
Gosob
Jo37
0638

ubu39y

RUN
#

0019

2036
V037
0038
vosY

004y

DATE
YYMMDD

730406

730400

7304006

730407
730407
730407
730407
730607
713040Y
730610
730409
730409
730409
730410
730410
730410
730410
13041y

7130610

0D
YR.

69
67
71
69
71
69
70

71

67
72
72
12
66
1y

oY

MK
cD

NS
06
10
06
05
Ha
01
08
03
03
03
(8
05
1<
)6
N3
ab
06

06

TABLE

Le

VEHICLE INFORMATION SUMMARY

MAKE

PONT
F ok
DovG
FoRD
PONT
oLDS
BUIC
MERC
CHEV
CHEV

CHEV

MODEL

CATA
MUST
CHAR
CuUsT
SAFA
DELT
ELEC
Cone
MAL T
NOVA

IMo4

RC MO~G

EXFC

FUpY

LTn

AT

CID vy

400 2
350 2

455 4

350 ¢
307 2
350 ¢
dne 2
40V 2
3nu ¢

anl 2

35V ¢

3726 ¢

330 ¢

WGHT
4000
3000
3500
4000
5000
4000
4500
3500
73500
3500
4500
3500
4500
4900
4500
40UU
350u
4500

4000

RLHP
132

lu3d

147
13¢
140
123

123

lay
112
140
120

la0

la0

132

{CONT,)

wO

6?2

63

50

57

549

61

68

61

on

6n

1]

60

57

57

1o}

57

S6

57

WASHINGTON, D.C.

DO
80
81

78

8
16
s
8
1¢c

17

14
14
5

15

(3

73

BARM

2995
2996
2981/
2983
2983
2984
2986
2983
2996
2963
2999
298¢
2980
2954
2955
2955
2955
2954

295k

C A E X
B 1 21
5 2 2 2
81 2 1
81 21
8 1 11
8 1 21
s 1 2 1
8111
8 1 11
8111
81 11
8 2 22
812 ¢
g 111
B 111
6 1 1 1
8 1 2 1
8 2 21
81 2 1

P

-0ODOM,

USZ 3nY
06300V
(336143
Uabo5a5
019193
G492 3
036543
ulz2z~3
032009
011059
620992
73760
0799728
021105
2154%3
G159F5

u96Us6

TK
CAP

27

16

21

2o

23

25

25

[<go)

IDLE
RPM

un00

U440

0740

0380

0780

0490

Ubb0

0500

0350

Uos0

0450

05490

0o80

0500

0600

Uarl0

ua30

TV

Um0

Y]

hY

DWELL

320

M

e

320

27

TIME

Ukho

1ub

ubh

D@

Lus

Qi

U9

-0n0

090

luo

o

=-U-3¢0

uo(

-ucy

AT

Vol

U3

-U<+U

lut

SE
1e

2r

ee
e
2.’
1:
lr
L.
Lr

a

i



oL

- ALPHA NO.

v13163
013163
613163
vl3le3
(13163
013163
V13163
313163
613163
J13163
013163
0131673
013163
013163
vl3163
13163
013163
014163

0ldio3

CAR
U040
0041
Uoaz
6043
V044
u0ad
(VI
Yy
ugat?
00u8
0049
0050

v0s!

005e

duse
0053
VUS4
G055

u0ds06

RUN
0061
0043
0044
0045
0046

0047

0048

0196
0198
0uS0
0051
0054
0053
0055
606e
0056
0657
buod

02us

DATE
YYMMDD
730410
73041v
730411
730411
730412
73041
713041c
730507
730509
130412
730412
J3p413
730412
7304613
7130414
7304]3
7304106
730413

730510

MOD

YR,
72
o3e}

Ty

71
69
70
71
71
60
70
67
72
79
Tu
66
67
o7

7¢

MK

cD

15
06
e
Nl
S
12
10
09

05

06
05
16
vd
V3
06
09
YL

05

VEHICLE INFORMATION

MAKE
TOYO

FoRko
oL.0Ss
BULC
OLD>
PLYM
Dovo

PONT

PONT
VOLK
CHEV

CHEV

FoRODS

CHRY
OLbL>s

PONT

MODEL
MADK

LTOw
CUTL
CE 1
VIST
VAL 1
POLA
SAFL
SAF A

IMLA

TEww
o411l
CHEL
CHFL
MUST
NE-P
VieT

CATA

CID.

120
390
350
455
350

275

4ni
400
234
30¢
326
10c
3nit

3n7

I3
3

N

TABLE

le

SUMMARY

4500

2750
4000
5000
5000
4000
3000
3500
25090
4000
4000
3000
4500
4000

4500

RLHP
099

140

123

140

140
103
120
147
147
120
113
112
094
132
132
1u3
140
13¢

14v

(CONT,)

WASHINGTON, D.C.

WO

YA

5+

55

S5

5«

9A

63

1n

57

51

Sa

60

o 1o

58

SA

57

57

50

0°
12
()
o
14
10
11

71

78

18

/3

14

T4

76

75

177

75

16

/6

/2

BARM
2960
2986
2987
2989

2981

2985
2916
2980
3015
2988
3010
3030
3016

3012

3d1e-

29176

P

-0DOM,
13441

65723
0436217
0270nY
U63951
0332R3
0a7892
U443806
044529
117837
u3Tuas
1053~0
G054n3
valers
Lal300
v393dl1e
DaBHrl
W767K7

L1994

TK

CAP
13
%
cu
¢5
cv
18
c4
23
23
2u
22

ce

2c

16

5

24

26

IDLE

RPM
0600

0500
0500
0680
0580
0o80
0500
V74u
0749
064y
0620
0580
0850
0340
0340
Uoub
U500
0ol

ubey

G

DWELL TIME
fas =076
275  uUoy
320 =020
230 040
275 13y
375 050
369  Unu
260 120
250 120
25J 16l
260 064
345 1yu
999 <c/u
chs =100
2hYS =Ly
25U uUve
2610 1Ly
YV A VI )
304 lut

SE
e
Lr

ls

e

2r
cr
le
be
e

1r

b



ALPHA NO.
013163

pl3tel
013163

vl3dle3

13163

513163
513163
913163
gi3163
Nl3163
(L3163
¢13163
013163
(13163
n13163
Gl3163
(13163
13163

ils103

uost
6055
0059
0060
0061l
vooecl
0064
V064
0065
uu6o
que?
0069
007v
vo7i
0p72

uoT3

Gule

ul7o

vl7b

RUN

0066
0060l
0063
0064
0065
h1-4
0068

0070

DATE
YYAMMDD
730415
730414
730415
730415
1730415
730415
7306106
730417
730417
730417
730417
730648
730418
730418
730415
730418
730418
7304156

T3ua]s

MOD

YR.
70
69
70
69
12
70
66
67
(44
71
71

66

71
71
65
68

12

MK
cD
15
16

06

06
05
04
16
16
16
16
03
13

0l

06
06
03

N3

VEHICLLE INFORMATION SUMMARY

MAKE

ToYyo
VALK
FAarY
PONT
FORY
PONT
oLDS
VOLK
VOLK
VOLR
VOLK
CHEV
AnC

BUIC
CHEV
Foko
FoRI)
CHEV

CHLV

MODEL
CoeL
HEFT
LT
s

TEMP
T0r1
LEma
JETS
BEF
BEFT
HEFT
KARM
HBEl A
JAVE
CEnT
Hty o
COril
MyaT
CHFE L

VERa

CID

71
ol
351
350

3oz

330
ag
al
a7
a7

2&3

3n4

455

350

351

2KY

3nl7

lay

TABLE

WGHT

2000
2000
4000
3500
3500
4000
4000
2000
2250
2000
2000
4500
3500
4500
4000
4500
3000
3500

¢500

le

RLHP
083

V3
132
123
112
132
120
uB3
(097
083
083

127

iz

140
132
140
113
Lie

uva

(CONT L)

WASHINGTON,

wo

60

57

50

5Q

60

60

SR

63

67

b2

80
75
5
17
/9
80
16
/5
T4

14

71
73
17
/6
(7
16
/4

/o

BARM

3040
3034
3063
3043
3046
3038
3031
3vee
3020
3015
3015
3016
3016
3016
3014
3014
3013
3013

Jul3s

D.C.

P

ODOM.

021640
0594352
417332
us9UARY
yuslol
u30300
as8or
RS571u
005004
v3cba6
139554
116454
436375
014595
023705
weebal
79476
Uda s h

GLu9I-9

TX
CAP

13

iv

25

22

c3

20

25

19

i0

v

10

<y

19

25

c4

[4V]

16

20

Ll

IDLE
RPM

U=30
1000
V340
0480
0420
0430
0395
1000
07HY
uvu0
d?BU
0470
0940
06H0
0o8y
Duobu
uizo
a9y

UKRi

G DWELL

1

2

N

N

500
470
33>
290

295

e

290

63>

481

469

L2720

24
240
240
279
320
3”2v

24y

TIME

Neo

urs

U0

Vau

v60

uni

Voo

1a0

guo

urb

VTRV

Ui

Uoh

veo

vl

FRVAV]

bou

120

+1yh

s
i
lr

1.

c



(L

ALPHA NO.
J13163
n13to03
ul3163
013163
013163
y13163
113163

013163

013163

013163

13163

$13163
vi3163
013163
013163
glasleld
u13163
113163

13163

%R
0077
vo78
Gu7Y
0oBY
5081
vuye
0083
vuBa
T

JOo85S

DOHS . K

G080
ovua?
visb
IV
Uosu
0091

vyve

UyY3

RUN
#
pone
0oB3
0084
0085
vo86
00o?
0694
0089
00Y5
0090
0097
0091
0092
0093
0098
Vidv
0lul
Olvé

Gi1uv3

DATE
YYMMDD .
T3ua1Y
730419
730619

730419

7130419

130419

730420
730419
730420
730419
730476
730420
730620
730420
T304y
T30624q
730624
730400

730624

MOD
YR.

1c
71
67
71
72
71
72
72
Te
67
¥}
71
71
71
71¢
67
Tu
66

1

VEHICLE

MK

CcD
35
Vo
12
0l
10
06
13
06

06

03
03
06
03
10

06

U3

no

MAKE
PONT
FoF
PLLYM
BylIcC
bnDG
FoRD
aAMC
FORD
FORD
CHEV

CHEV

ForDb
CHEV
LOUG
FakD
PLYM
CHEV

Foky

TARLE

INFORMATION SUMMARY

MODEL
FIo€
PI-T
Fupy
ESTA
PO &
MAVF
HOty
GAL A
GA| A
HE| A
SEf A
MONT
CO'i
CHFL
SWIN
CuaT
DUST
SEy A

10i<]

CIip

350

on

340
20V
258
3=1

351

351
350
2?5
39U
2?5

307

p—

WGHT
3500
225v
400U
5500
4000
2750
3000
4000
4000
4000

4000

3000
4000

SV

le

RLHP

uBs
1cu
153
132
099
103
132
132
132

120

113
132
103
120

132

(CONT,)

WASIIINGTON, D.C.

wﬂ

61
Y
62
613
63
64
63

6A

60

bh

o8

5a

0]

o3

50

6{

610

1e

{4

4

16

79
73
17
12
5
1
69
71
{a
71
12
73
7

la

BARM
3014
3ula
3014
3014
3012
3012
3017
3011
3017
3ull
30214
3011
3015
30117
3uee
29 /6
2916
2916

2917

c

A

1

E

X

P

ODOM.

1 11 016277

1

2

1

1

1

V249554
teb9ne
V3444
vie9ib
ver3nl
23735
023819
0238730
UK9423
N894 <4

vldeis

usr1vy

v33Zid

Gubline

ulah-f

Ulblas

usBhyH |

vlbisiZ

K
~ CAP

17
i1
25
23
3
15>
16
ce
cc
24
24
iy
a2
19
16
)
LH
o

cu

IDLE

RPM
ubcz0

0180
UBbs0
ubhi()
04m0
0aen
Uubecu
0420
0420
0550
0550
0610
Uos0
U950
0800
UBRO
UBUO
0620

O5an

G DWELL

2he
4y
2y
315
9y

330

310

264
264
alll
35U
21
300
Gy
314
580
2l

¢-e

TIME

Len

L«

200

BRIV

nyy

v

Usu

Ui

020

Uni

uni

020

gyl

)0

VAVEY

1o,

Ny

-Uni

1oy

SE

Le

e/

cr

1.

1/

2

er

V%



Gl

ALPLIA NO.

vl3ie3
213163
gl3163
0113163
(13163
13163
013163
g13163
013163
ulslel
13163
(13163
313163
013163
213163
013163
613163

013163

¢13163 .

C;:'\R

0094
u095
(0v6
0097
0098
V099
0109
0101
0102
ulvd

G104

0105

01006
vio7
0108
J109
Ollyu

01114

RUN
#

Jive
0105
0106
0107
0108
0109
0110
0138
0116
0113
0lisa
G115
0117
0118
U129
0134
0215

0122

0111 R G133

DATE
YYMMDD
730474
739424
130424
7130425

730425

730425

730425

730428

730470

736423
730425
7304725
7130426
730426
7130427
7304217
730629
730420

73pa27

MOD
YR.

66
66
Tu
71
69
69
69
v
68
Tv
68
67
71
o7
71
72

12

72

MK
(o]

10
06
17
03
0l
03
16
06
05
03
08
14

01

07

04
03
12

1¢

TABLE

ie

VEHICLE INFORMATION SUMMARY

MAKE

BUlC
Dap6G
foRU
OPEL
CHEV
BUIC
CHEV
VOLK
FORD
PONT

CHEV

MODEL
LESA
POI_A
FATR
GT
NOVA
ELEC
TOviN

SQuA

SPyC
ComT

bug
IMpA
DIVESN|

DUsT

CID

3ay
383

3n2

2390
430
350

a7
ZRY
400
3a6
3au

af

360

4A0

35v

318

318

WGHT
4000

40u0

RLHP

132
132
112
vs8
083
140
140

088

088
140
147
123
140
103

103

(CONT )

W
6
60
60
60

59

61
60
67
62
6?
63
61

61

63

=32

ba

)
14
14
71
70
/5

14

14
Iz

12

75
15
5

rs

WASHINGTON,

BARM
2911

9Tt

2964

296Y

2917¢

e9ile

2964

2966

935 .H

2923

2971

29656

29es

D.C.

X

P

ODOM,
v7lyl13
0784}9
040038
021609
0421lu8
u936-9
uH6250
vaibsi
055776
v260A8
Ubzbsb
(54941
432616
042014
V17170
036748
Ul108h7
DubMa !

GObor3

TK
CAP

12

18

ho)

24

10

cC

26

c4

20

12

20

cb4

23

3

lo

le

IDLE
RPM

» 0630

0540

05Sb0

0900

U540

0450

vos0

0500

uHh 30

0630

0520

0530

Uas0

U600

ub4n

i1o0

0975

0470

0470

DWELL

275
S5Ay
300
330
210
46y
24y
290

30y

TIME
175
Uil
50
020
-yau
-04u
-UaU
-Uovu
(VE-3V
0-0
0nro
200
-Z20
es
190
-5y
UARL
J (0

Uru

SE
e

2
2,

1,

ez
12
1
1.
1o

c/’



9l

ALPHA NO.
0131b3
0131063
¢13163
0l3163
013163
13163
vl3io3
013163
gl3lo03
13163
013163
cl13163
vl3163
(13163
613163
613163
313163
013103

ﬁl3lb3

%R

vile
V113
0113
0114
0115
0116
uLL7
0118
0119
0120
o121
0122
0123
iles
0126
cle7
uies

UleYy

R

RUN
¢

6123
vlca
0132
0125
G126
01e7
0128
0130
0131
0135
0ls6
0137
0139
0140
Ol«2
Ulaes
0l4q

Ulad

019 R (149

DATE
YYMMDD

7306420 70

13047206
7130627
730427
739627
730421
730427
73v427
T3yap7
730428
7130428
730628
730423
730620
730429
Tsyary
T3uary
1304729

7304730

MOD
YR.

63
68
b8
63
oYy
69
70
66
69
71
66
68
69
79
6h
69
Ty

70

MK

]
09
e

ne

10
0o
03
03
03
ne

16
13
04
10

10

TAHLE

12

VEHICLE INFORMATION SUMMARY

MAKE

CHRY
CaD1
Cavl
PONT
DNDG
FARD
CHEV
CHEV
CHEvV
CaDI
PLY#M
BLYM
CHRY
FoRr
VOLK
AMC

0105
unbL

DADY

MODEL
NE Y
CAL A
CA|_A
LEmA
COvu
GA|_A
MAI T
IMca
CHt 2
FLFE
Vai ]
RBEILE
NE «P
Fa_c

5Q11a

CIp v T

Gul) 4

47z o

194 1

472 4
¢?5 1

2?25 1

383 2

20l 1

97 1

WGHT

450v
5000
5000
3500
4000
4000
3500
4000
3000
5000
3000
35u0
4500
2500
2500
3000
“00u
350u

3504

RLHP
140
la7
147
112
120
132
112
132
103
147
103
112
1490
094

094

132
123

123

(CONT,.)

w
6
64
61
63
67
ol
69

63

64
b4
56
60
61
59
59

59

b?

WASIHINGTON, D.C.

"
75
76
A
5
74
2
71
74
12

75
16
64
75
16
5
75
76
77

/8

BARM

2969

2969

2923

2969

2963

2941l

29 34

29e3

2923

2924

2923

2934

2939

29472

2990

299U

2990

29906

ENVRRY

C A E X

5 ) ? 1

P

ODOM,

UBLT709
030231
03vcat
136273
1309138
62843
041999
usullo
vluti7e
117143
02cu97
V797345
060200
USn113
31335
0923717
Ubb 304
VELHAZ

U SV NS

TK
CAP

24

26

26

19

19

és

20

15

cbh

i8

19

10

16

o

L5

)

IDLE
RPM

Uol0
0570
U>70
064y
G6u0
0870
ULk
0600
NE-1)]

0630

07490

uelh

Uss0

us o

(F-1231)

Uroo

A0

UH9Y

DWELL

274

271

210

230

2%

50V

21
el

Al

TIME

1ug
VY]
VR
ul0

-ueb

Jou

vat)
-uol;
=-1v0
Ui
uco
Ues
uls
VEcRY
-0
VISEY,
Ay
JERTE

1o

SE

e

I(A

lr
1/

L.



LL

ALFHA NO.

vli3dle3
£13163
513163
(13163
013163
713163
913163
13163
¢13163
131063
Gl3163
t13103
¢l316e3
013163
013163
vl31e3
0131063
13163

2131063

0130
0130
0131

0133

U138
013y
0140
ulal
Olae
0lal
0143
vlas
Gl46
Gles

ulay

RUN
Ola6
Ola7
0lab
6150
0152
0lod
0154
0155
Gioé
0157
0158
0159
viou
vlol
vigs
0102
0175
Glos

GloY

DATE
- YYMMDD

130629
730430
730630
730501
730501
730503
730501
730503
730503
730503

736504

730503

730503

730503
730507
730509
730505
130503

73054«

MOD
YR.
71
71
o7
72
68

67

6n
67
71
7u
1z
72
69
(e}
7z
71
12

11

VEHICLE

MK
cD
12
L2
03

ne

03
0o

06

03
03
n3
06

15

MAKE
PLYM
PLYM

CHEV

CHEV
F SR
MFRC
DATS
PLYM
CHEV
CHeVv
CHe v
CHE Vv
FORD

THY(

TAsLE

INFORMATION SUMMARY

MODEL CID Vv T KGHT

VAL T 318 2 1 3000
VAL [ 318 ¢ | 3000
CHi e 2R3 ¢ 3 2750
DEVI 472 a4 1 S00v
GTO 400 2 4 3500
BISC 290 1 3 4000
MUST 302 ¢ | 3000
THN 3aU ¢ L 4900
MA| T 283 ¢ 1 3500
COun 490 & 1 4500
COip 351 4 1 3500
5]0. 97 2 | 2250
FUry 318 ¢ 1 4000
MAL T 307 ¢ 1 3500
MAILL 30/l ¢ 1 39500
KimG an¢g 4 1 5000
VER4 lau L 4 2754
TO~1 3n2 ¢ 1 4CGUU

CowL 71 1 3 2000

1¢

RLHP
113
113
099
147
112

120

127
112

140

088

132

23
147

109

(FONT,)

WASHINGTON, D.C.

H°

Al

58

5

65

64

oh

65

68

65

65

hS

61

b&

04

o2

Dﬂ
13

/3

lg

77

8

14

81

5

76

/6

75

s

13

I

73

/1

13

s

BARM
2990

3010

301v

3009

3009

2989

3009

2945

2980

2996

2991

2988

29817

2986

301l¢e

2983

Y 274

298U

293

P

ODOM,

1159 in
015955
UI3519
vus 719
053470
urela3
0644AD
hel3c7n
Ua3lue
u22334
(58599
V14925
N2666Y
vaeytre
yasud
Jlb9~o
G32KeD
ulUnib

14570

TK

CAP

1k

14

1n

2%

2z

cV

25

<

2y

22

~D

ie

23

cv

c3

i

e

10

IDLE

RPM

500"

us0u0

un2u

Vo4l

Uob(

Us00

0hal

u4as(

0450

u3ro

Ubeu

voav

0720

U6a0

OouQ’

uned
U}UU
UoaG

VE-%-1};

G DWELL

e

i

h

N

(A

AN

230

25

4t

g
500

cH

TIME

(VRVRY)

VRN

-+

Ui

Ui

uet

Usy

e

Uwl

R

150

Uoh

Uou

vee

uuo

ety

Uesd

unt

- 1)

SE
i

1~

|

lr

1.

<o

ez

[



8L

TABLE 12 (rONT.)

VEHICLE INFORMATION SUMMARY WASHINGTON, D.C.

[}

’ " MOD M ‘ TK  IDLE
acpiia no. 4R N e VR, b5 MXE MODEL CID vV T KGHT RIM We D° BARM C A E X P ODOM.  cap ey DNELL  TIME

013163 0150 V170 730504 66 06 FNRD MUST 200 L 1 2750 099 664 75 2980 6 » 2 2 1 L756A6 16 0740 1 320 Lyo

$13163 G151 0171 730504 68 12 PLYM FURY 318 2 1 4000 127 673 /4 2980 8 1 2 1 1 289933 24 0480 1 2740 =-uHu

V]
[

013163 vlSe 0172 730504 69 10 DODG POILA 383 2 1 4000 120 63 75 2971 8 | 055010 24 02206 2 3135 ugG
v13i63 (153 0173 730504 71 01 SulC SKyL 350 2 1 3500 123 63 /4 2976 8 1 1 1 1 023409 ¢5 0680 2 2506 120
013163 .Gl54 0174 730505 70 04 OLDS 98 485 4 1 4500 140 64 71 2980 8 1 2 1 1 US3571 25 0500 2 340 0U>0
Gl13163 G155 0176 730505 70 12 PLYM FURY 318 ¢ 1 4000 132 63 71 2985 8 1 2 1 1 062735 24 U430 1 295 00U
013163 0156 0177 730505 68 06 FORD CUST 24U 2 1 4000 120 63 72 2985 b » 2 1 1 vaeess 25 0530 1 4l wued
013163 0158 0179 730506 72 06 FORD COIN 400 2 1 4500 14U 64 72 2985 6 1 1 1 1 17971 22 046G 1 255 uby
013163 15Y 0180 7305c6 66 0S5 PONT CATA 389 4 | 45yp 127 64 T2 2985 8 > 2 2 ) 0B2312 ¢7 066y 1 210 u3v
013163 160 0181 730506 69 08 MEKRC MONY 39U 2 1 4500 14061 72 2985 8 » 2 1 1 056079 24 V4abd I 250 120
Gl13163 0161 0182 730506 69 12 PLYM SUA<U 383 ¢ 1 4500 140 63 /1S5 2999 8 1 2 1 1 051410 ¢2 0D40 2 240 U>su
G13163 0162 0183 730506 72 09 CHKY NEwY 440 4 1 4500 140 673 75 2998 8 | 1 1 1 015213 ¢3 0640 2 255 luv
13163 0l63 014 730506 70 03 CHEV CAmA 350 2 1 3000 1U3 62 75 2999 ¥ > 2 1 1 030611 19 0bey 2 319 =02n
013163 (G164 0185 730506 71 03 CHEV MAL] 307 2 1 3500 123 60 71 2995 8B 1 1 1 1 L2B376 15 U4sBU | 2As  1ul)
013163 Gleb glee 730500 67 13 AuC  AM2A 3ud 2 1 3500 123 60 68 3000 B 1+ 2 ¢ L 056008 2z U900 U 2lu uey
(13163 (166 U187 730506 68 93 CHEV BELA 250 1 1 4000 120 62 74 3001 » } 2 1 1 ub94lY 24 UASY 7 1% 000
sl3163 vle7 0188 730506 66 08 MERC MOww 360 ¢ 3 4000 132 63 74 3000 8 2 2 £ 1 u83599 ¢5 UsB0O 2 224 Ul
013163 ul168 0189 730507 68 06 FOKD COive 3490 2 1 4000 132 H3 5 3040 o~ 1 2 | 1 dhedvo 20 Udau | il a0

wl3163 (lo6Y 0Li9u 730507 72 06 FnRD PLwT 22 2 1 2250 648 62 (3 3000 « > 1 | 1 u3l5%0 1t fuu 1 3~04 uecu



6L

TABLE- 12 (CONT.)

VEHICLE INFORMAT1ON SUMMARY WASHINGTON, D.C.

) CAR RUN DATE MOD MK ' TK IDLE
ALPHA NO.. 7y ¥ yompp YR, cp MAKE MODEL CID v T WGHT RLHP W* D° BARM C A E X P -ODOM.  cpp ppy G DWELL TIME SE

J13163 0170 0191 730507 7u 06 FORD MAVE 20U L 3 2750 099 62 73 3008°6 1 2 1 1 123510 in U540

n

41y UﬁU ce
013163 0171 0192 730507 68 13 AMC  RAMB 232 41 1 3000 103 62 12 3010 6 t 2 1 i V32220 22 0L&70 1 270 UBL 1/
G13163 ul7e U194 730507 68 01 BuUIC SKyi an 4 1 4000 132 61 71 3010 8 t 2 1 1 ub2br3 ¢ V420 2 3luv  Juo 17
013163 0173 0197 730509 70 03 CHEV CADR 4n0 2 1 4500 140 69 75 2984 & | 2 l‘1 U304736 25 0690 2 300 Uss Ir
yl3163 0174 G200 730511 72 08 MERC MOnG 351 2 1 4000 132 63 77 2963 8 1 1 1°1 013008 20 Uk4D 1 2304 Day .
013163 (17 0201 73(0511 66 16 VoLK BEFT 79 1 4 2000 083 63 77 2963 4 > 2 2 1 051798 16 1u50 2 47y 1U0 2.
w3163 6176 0202 730515 67 10 DODG COR0O 318 2 1 3500 112 65 73 2996 8 2 2 2 1 110073 19 065G 2 23> lte o2y
013163 0177 0203 73U515 67 06 FORD MUST 2RY ¢ 1 2750 099 68 75 2996 8 2 2 2 1 13724 17 000 2 260 U+L 2,

013163 (178 G204 730515 71 03 CHEV IMrA 350 2 1 4500 140 65 (b 2996 8 1 1 1 1 V4l924 24 U660 1 30U U=0 i,



VEHICLE
NUMSER
0001
0002
0003
000vs
0005

GGoe

08

0007
0004
0009
0010
001i
0012
0013
6013
0014
e
Volib
volv7

Gols

1972
1271
197¢

19790

1568 .

1972
1971
1966
1969
1958
1364
19e7

1966

MAKE

CHEV
Aulc
DODG
2UIC
OLLS

6HEV

TABLE

13a

EXHAUST EMISSION TEST RESHLTS IN GRamS/m]Lt

CID

350
490
350
2V0
327
350
250
429

356

WASHINGTONs DeCo

1972  FrDERAL TEST oROCEDURF

HC

co

99,30
55,75
85010
40014
718039
39035
40.63
98.25
67.H1
of.15
olohl
92,99
47orV
28,70
69.273
4944l
36eR/
4{+5b

e (13

Cne

ol0.72

'388.“3

495,43

303,15
419,10
675642
382043
499,.42
517.26
280« RS
530.31
424,136
358.96
215,42
5424 1b
376042
12Re50
703419

441,23

NO

30132
2ok2

3049

NOZ

5]

IQOJ

cell

90

ele)

NOX

MOXC

ICO

3.86

FUEL
ECON

1l.4

12,9 .

23.3
15.8
11.9
19,5
13,1
13,9
22,2
13,7
14,7
17,2
28,6
13. %
19.1]
11.2
10.6

l6ol9



VEHICLE

18

NUMHER

vol9
uo2o0
voel

0022

00e3

0024
0025
0026
voe7
00c8
w030
0031
0033
0034
u035
VKT
VIV Y
0038

Gu3y

YE AR

1969
1967
1971
1469
1971
196G
19706

1971

1972

1472
1972
1368
1967
1472
1972
1472
1966
[a7y

1966

MAKE

PONT
FORU
DOLOG
FORD
PONT
oLOS
RUIC
MERC
CHEV
CHEV
CHEV
MERC
PONT
PLYM
FORD
CHEV
PONT
FORD

FORD

TABLt

134 (COnt,. ),

EXHAUST EMISSION TEST RESULTS IN OGRamS/wILE

CiD

400
289
383
351
400

350

400
360
400

35v

351

39U

1972

HC

WASHINGTONS Dae,

FEDEFAL

co

TUu.506

157.40

142,30

40429
39,54
125445
89,04
54,85
77419
9,31
47,48
35.17
lu3d.54
112.39
68,07
DueRS
5Te4Y
4,41

Ad9415

TEST LRACRUURF

Cne

6lURe5d

317.20

550619

643,78

85159
533.42
596,45
63he16
515.7Y
664. 36
795,138
522139
513439
530635
b4hsTU
99089
SU5. 3b
677233

SHhe2Y

O

.NOc

e85

.18

53

NOA

SOXC

1CO

3.88

16.26

FUEL

ECON
12.1
1407
11.2
12.4
9.5
11.9
11.8
12.1
13.6

12.9

10.1
15.0
12.7
12.3
11.6
12.9
14.6
11.0

11.9



VEHICLE

cg

NUMBER

0040
0041
004ac
0043
004
0045
0046
00a7?
0047
gua8
0049
0050
0051

052

0052

0053
6054
0055

L0556

YEAR

1972
1968
1970
1972
1971
1969
1970
1971

1971

1966

1979
1367

1972

1a67
Yo7

1972

MAKE

T0Y0D
?ORD
oLvS
RUIC
oLDS
PLYM
NOLG
PONT
PONT
CHEV
FORD
PONT
VoL«
CHEV
CHEV
FORU
CHRY
nLosS

PONT

CTAbLE  13a (CONT.)

EXHAUST EMISSION TEST RESULTS IN GRAMS/mILE

Cib

| 9V
390
350
455
350
225
318
QOO

40u

302

326

1u2
367
307
289
383
L3300

490

1972

HC

WASHINGTONe NoeCoa

FEUERAL TEST wrOHCEUURF

Co

26,069
11576
95,71
5l.08
67.12
47,33
BU,35
39,R5
39,50
130.15
39,726
78,78
11.77
BUes? !
c.8¢c
102,39
107,50
121.%73

30496

Cne

35R .32
585626
492,20
YUS.hs
179091
359.58
505,87
715043
729040
360,07
536099

540,130

' 3266071

461,46
483,78
384445
452476
533,48

197 .06

13

NU

3.7()
.04

5026

Gely
et
2e5b

o7

NOc¢

leal

o 75

Lul

B

NOX

5.60

3458

317

Jabu

wOXC

Ico

ECON

20.0
13,6
1.2

11.0
14.3

14,5
12.5
25,2
14,7
160.7
15,6
13.8
11.9

10,4



VEHICLE
NUMBER
G057
0058
0059
0060

0061

€8

0062
0063
0064
6065
G066
duev
0069
G070
0071
0072
o773
vo74
vo7s

vifto

YFAR

137y
14969
1970
1969
1372
1379
1666
1967
1972
1971
1971
1966
1670
1472
1971
1a71
1968
1464

1472

MAKE

TOYU
VOLK
FORD
PONT
FORU
PONT
OLDS
VOLK
vOLK

VOLK

=JIC
CHEV

FORU

Tab) &

13n (CuNT,)

EXRAUST EMISSION TEST RESULTS IM GRomS/MILE

CID

71
91
351
350
3ue
350
330
92
97
97
97
253
304
455
350
351
219
3u7

140

1972

HC

WasHINGTONS DeCo

FEDEPAL TEST ©POCEDURF

co

12;77
ldaain
23e41l
46e54
24405
S6.4l
154,07
52.90
34,5>
29.97
36.29
134407
43eul
23e.ul
33.R0
29.A1
57607
Yle75

36|’I7

cne

255420
25448
581.59
47715
59Re W
527476

429413

109,06

29542
192.38
28214
432.23
507.78
T47 04
ST4eub
60276
G0 e
3784936

5")50"%&

NO

NOZ2

18
«13

o 3Y

23
.37

«5H

NOA

~OAC

ICO

FUEL
ECON

31.5
30,7
14,1
15.8
13.8
14,1
12,4
33.3
24,5
34.9
25.4
13.2
15.0
11.2
13,9
13.5
17.1

16.4

20.9



VEHICLE

1

NUMBER

sor?
0078

V079

0042
uu83
0084
(084
0085
Vi85
0086
vus7
G088

UV

YE AR

1472
19714
1967
1071

1972

1949
| TP

1972

MAKE

PONT
FORU
PLY™
HUIC
nouG
FORO
AMC

FORD
FORU

CHEV

CHEV
DOLG
FORU
ELY
CHEV

FOR.

CIv

350

9y

455
36U
200

258

351
B3

283

39u
2?25
307

3oi

1972

HC

TABLE

13a (CHNT )

WAbHIN(',TON? Dor‘o

FEOERAL TEST wrOACEDURF

co

113,77
47,68
147,75
16,79
2i.6Y
18.9u
la.17
14,08
23.52
99,94
11c¢.30
57,49
60491
0l.au"
“He 13
90,09
31le2b
51lekb

Inent

Cne

580,006
273,31
36R.38
147042
642,76
374004
400,23
782,02
797,73
45].643
6chaell
484,33
027,41
S500e#1
3bR, 42
489,56
327e46
389,23

672.°9

NO

1e~3

3.71

3.uh

Jen/

2ol

"4, 19

EXHAUST £MISSION TEST RESHLTS IN GRaMS/MILE

NOZ

015

oS4

023

o 78

NOX

MOXC

ICO

FUEL
ECON

11,5
2449
14,2
10,1

12,9
21.6
20.8

11.0

10.5
14,1
1007
15,1
12,0
14,6
19;7
13.6
21.3
18.3

12,5



VEHICLE
NUMHE K
V094
0095
0096
6097

V098

e

0099

vi0o

0101

uloe

0103

0104
0105
0lue
0io07
G108
L10Y
Oliu
0111

Cll:

=

YEAR

1366
1966
1270
1971
1969
1969
1969
1970
19048
1970
1368
1467
1971
1967
1971
1o
1972
1072

1372

MAKE

BUIC

PODG

FOKRD

ExHaUST

CID

3490

383

230
430
350

97
2h9

400

396

390

97
300
460
455

350

315

TApl E

134 (CONT D

FMISSION TEST RESHLTS In LGRAMS/MILL

1972

HC

Wi'-\;)"flf\.‘f:T()l\lc MNe e

FEDERODL TEST 0ROHCROURF

Co

158,09
93,ul
40.06
4] .82
33.25
B2.05
108,47
38419
17.36
47e11l
150647
73,97

Clagau
1¢8.2¢

133.35

coe

342.75
461473
Slaesub
21579
40125
597.17
567,37
294,418
52053
644420V
5UR. 90
57757
321 e 24
441479
635437
B64.40
97541416
4l PY

45478

NO

NOC

72
69
.38
30

2ot

fell

o7l
«h5

/0

NOX

t'QXC

ICo

FUEL
ECON

11.9
11.8
2445
15.9
12.1
11.5
12.5
25,1
13.2

1.3

53.8
16.2

16.1



VEHICLE
NUMBER
vlle
vll3
uli3
Ulls
ull5S

vlie

98

vll7
vits
0119
vled
clel
01e2
ule3
Glea
6lcé
vie7
ules

01e9

ps)

1079
1968
1968
1964
1063
1969
1969
1270
1946
1969
1971
1966

1968

1969

1Q7¢
1966
149069

1979

0129 w 197y

TaBLE

134 (CONT,)

EXHAUST EMISSION TEST RESULTS IN GRAMS/WILE

MAKE

CHRY
CADI
CADI
PONT

D0ODG

FLYM
PLYM
CHRY
FORD
VOLK
AMC

oLDsS
NOLOL

0oL

CiD

440

472

472

3i8

302

3u7

359

194

472

225

225

383

2yl

97

232

353

383

1972

rC

ib,71

la.64

WASHINGTONs DeC.

FFDERAL TEST PRNCEDURF

Co

31039
G204l
68,99
49,2¢
52.03
46002
16,4l
156,66
103,95
69,61
S0oRrUY
73.48
119,017
Ibebb
35,80
140,31
103,23
133,33

LUY.=4

Co2

579.21
549,79
753.45
58R.26
4¢3.117
53004l
494,457
418094
346, 3c
695.54
353,34

3780406

' 5720*5

3i0e.R8
312097
335.48
550419

499,51

GI1.n7T "

NO

3.0l
2e3U
lew?
3,15
3¢ 7

Se i

NOZ

NOX

DOXC

Beldl
S5.5HY

Lata

ICO

FUEL

ECON
13:9
14,2

10.1

13.1
17,2
14.3
14,0 -
12.8 -
16,5
10,9
20.1
17;5
11.3
19.9
23.)
1S5.4
12,2
11.6
12.8



VEHICLE
NUMBER

18

0lav

0130

9131

- ul33

vi3a4
U135
v1l36
0137
vi38
0139
0140
0lel
via2

uled

0143 kK

olas
U166
Jlae8

vlad

YE AR

1971
1971
19567
1972
1968
1967
1969
1966
1367
a7}
1970
1072
1972
1969
1969
1972
171
la72

1671

MAKE

FLYH
PLYM
CHEV
CADI
PONT
CHEV
FORV
FORD
CHEV
FORD
MERC

DATS

TasLt

134, (C

NINT &),

EXRAUST EMISSION TEST RESULTS IN GRoMS/4lLE

CiD

318
316
2583
472
400

250

3067
40¢
lay
302

71

1972

HC

co

53,94
45,21
109,39
13.40

127.01

Blebs

64410
121439
163,18

713.18

66.1¢

1686

2b+56

93.°1
IRVE

27,54

2he2¢

47,34

13470

WASHINGTONS DoCe

FEDEFRAL TEST ©oR

Coe

4bhe517
476473
349,12
914495
545.u6

417.76

431.43‘

S541.11

400.77

654,24

52541y

303.15

0lheR3
54061V
454,70
B64.21
389 .AZ
Du7 G4

3‘_“_’. Etal

NCEDURF

NO

NQ¢

«63
«R0
.id
_.RJ
olb

o2V

l.07

NOX

Jeut

5.59

5623

4ol

4429

‘4,400

.74

O XC

I1CO

2.11

FUEL
ECON

15.8
15.9

15.0

9.4
11.5
15.3
16.2
11,8
12,5
11.3

13.8

26.4
13,0

12.6
13,0

2l.4
12.1

23.5



Table 132 (CANT.)

EXHAUST EMISSION TesT RESULTS IN GRAMS/ZuaILF
WASHINGTONs Dolo

1972 FEDERAL TEST wRNCEUVUKFE

88

VEHICLE YEAR MAKE CID HC Co . Ccoe NO NOZ NOX MOAC ICo Egg:\]

NUHBE K
0150  luk6 FORD 200 4o78  T4,96 367,06 230 72 3.02 Sell 3.67 17.8
5 V151 1964 PLYM  31b 4,30 53,66 481,58 4072 1,80 6052 6,33 1.93 15.3
G152 1469 DOLG 383 4,94  ©l.00 559,71l 2.98 1.27 4024 4009 1.65 13.2
(153 1471 RUIC 359 20420 1U3.00 S8BT7.4a7 2035 A Zebl 2o 1P 3.57 10.9
ulbs 1970 OLDS «b55 3,02  4besz T42.u5 300u 0«55 3055 3459 £.73 10.8
uib5 la7¢  PLYM 318 4olb 18,95 545,47 407 2e21 6.91 bo 86 6.52 13.0
0156 1968 FORG 20 1699 42,03 442,30 472 1.66 S KB 5,40 0.73 17.2
0198 1972 FORY 44y 3.51  67.1/ 653,79 Gairy Le69 5,78 5.1 2.49 11.4
G159 1966 PONT 389 S5et4  SY.RY 559,53 4o 4R 2430 6o6Y 6.75  0.55 13.2
0160 1969 MERC 390 4065 83,83 594.AY 4096 .06 7405 6.67 4.54 1260
0161 1909 PLYM 383 3,94 60,58 563,44 3045 3430 7.25 6099 2.59 13.2
Ulb2 1472 CHKY 4oy ToUl = 59.85 643,85 4o uf 2.32 6.81 656 0.10 11.7
(163  197¢ CHEV 350 fea3  1la,06 33,97 l.70 PR ¢e2i 2.33 6.C7 14,0
vlbs  197)  CHEV  3u7 3,66  37.62 496415 3.7°¢ 1ell 4,33 4005 n.64 15.7
Glbs  lubT  AMC 343 6Tl 126427 90497 Coiz .3y Cou? Coon 2.59 12.5
0lee 1963 CHEV 25y bedl  6Heus4  aBT.ay Geu9 L e85 be3u beu3 a.r l4.4
viof lubh  HERC 39 1,84 182411 abZese Y W25 L.T6 Le73 6.07 ll1.2
ibb 1358 FORD 390 4o2b Ble?0 HSYheuY 3eub 123 4ebl 4e53 4,21 12.0
22.1

V169 . 1412 FORD  12¢ 3.31 9791 3U0el4 < Zenv e bl 3.2v 3415 6.37,



VEHICLE
NUMBER
0170
0171
0172
0173

Gl74

69

wlrs
0176
ul77

GL78

YEAR

1970

1072

1966

1a67
1967

1971

MAKE

FORYD

NODG
FORD

CHEV

Tastt

- & 'S
13a (CNNT,)

ExkaysT eMISSION TEST RESHLTS IN GRLmS/ulLE

Clo

200

232

400

400

351

79

3ig

289

350

1972

2]®

7.09
11,7¢

3.7¢

NASHI"‘.‘\\IUNI DeCo

FEDERAL TEST oruCFOURE

co

53,44
658,09
Tasgu
43.97
80.0¢
119.29
1UZ2.RrY
107485

50,6¢

Cone

417445

38127

679488

734011

712.24

lG4e73

440487
369,14

76341

NO

NOZ

NOX

2OXC

ICO

FUEL
ECON

17.2
17.8
10.9
10.9
10.4
17.0
14,2
15.4

10.2



)

06

cHICLE
NUMRZ#
¢i01
Oﬂﬂé
3003
0004

0005

0008
go0e9
001G

go11

Q013
V01w

6019

0017

091

.U

YTAR

1972
19714
19720
13970
1959
1972
1a71
1966
139679

19¢3

MAKS

IUIC

FORD

CHEV

CHEV

FORD

JUIG
n006

2ULC

EXHADST

CID

4(d
350
2060
l327
3519
254
429
389

91

327
283
283
3535

225

TARLE

138

CMISSION TEST RESULTS IN GRAMS/MILE

1375

HC

WASHINGTON, 0,C,

FEDERAL TEST FROCEDURE

coe

8lotl
37.06
55.69
33,03
61078
25,52
33,32
33,73
50,72
60,22
51,16
B8, 14
43, 06
27.94
4417
41426
31. 34

32. 44

coe2

590635
576,990
485,10
336,81
407,07
658,20
368,01
480,20

495,43

275.37

512.&7
415,29
352.07
202.91
530433
363043
€90,t7

743,05

434.27

NO

NO2

1.10

NOX

NOXC

ICo

FUEL
ECON

12,1
13.8
14.8
22.1
17.1
126
20.6
13,7
1448
23.2
1445
15.3
17.8
3046
14.5
20.1
11.9
11.0

17.9



VEHICLE

6

NUMBER

0019
goz2o
0GC21
neoez2
0023
Do2u
neo2s
6026
6oev?
20238
pesc
3031

oe33

3035
o3¢
6037
JC3¢

t039

1959
1967
1971
1959
1971
1369
1979
1971
1972
1972
1972
1368
1967
1972
1072
1972
19566

1970

%S
L
o
[$ 4]

~

TABLE 138 (CONT.)

EXHAUST “MISSION TuST RESULTS IN GRAMS/MILE

1975 FEDERAL TEST PROCZOUKE

MAKE  €ID HC co co2 NO NO2

PONT 400 4.52 60.62 580,09 3.43 .96
FO20 289  12.07 149,22 309.S5 1,94 .29
200G 383 4,93 162.77 532,30 2.65 .59
FORD 351 2.81  37.20 618,87 3.06 .70
PONT 400 5.72  27.98 817.47 Gols? 1,86
aLDS 350 4,54 104,82 516.i3 2.91 .58
3UIC %55 5.22 62.65 601.F8 4.16 1.54
MIRL 351 3.24  43.53 617.€1 3.20 .83
CHEV 350 4e35  77.35 497,47 2090 1,16
SHEV 307 2,03 Be34 628455 3.01 1411
SHIV 350 2.65 36,37 759.0k 4e17 .88
MERC 302 3.63 31,73 501.82 3.11 1,12
2aMT 408 6094 10C.13 479.62 3.75 1.79
PLYM 360 4070 101453 S14e43 4433 1,49
FORD LEG 2,97  51.44 620,48 5410 3.49
SHIV 350 2,71 49,11 572.98 2.79 .56
SUNT 326 3.2  43.9%5 435,39 3,011 .94
F3R0 351 3.85 46,536 673,53 3.42 1.33

=323 3¢y 5,01 63.01 ©£75.90 5.47 3.b4

NOX

NOXC

ICO

FUEL
ECON

12.9

15.2
11.0
12.9
10.1
12.8
12.4
12.7
1440
13.8
10.8
15.8
13.5
12.9
12.5
13,5
15.7
11.7

12.8



VEHICLE

c6

NUME ™ =

9041
0042
0043
5044
2065
30bs
8047
0047
0048

304G

YEL?

1972

1953

19740

1972

1971

1953
1674

1971

v 1971

196%
1970
1957
1972
1970
1979

1975

19K7

1972

MAK Z

TOYO
F021)
OLOS
3uic
tLns
LY
3056

PONT

TRELE

SXHAUST ©MISSION TEST

CI1D

225

318

400

LG3

283

197¢

HC .

15.€5

3.80

WASHINGTO

138 (CONT.)

RESULTS IN GEAMS/MILE

Ny Dofo

FEDERAL TEST FRUCEDOURE

co

22,85
113.85
78,43
38040
52001
40,45
68017
30057
30.26
118,86
27. 790
71.63

12.49

17,79
88,99
30.93

119,56

22090

co2

346,76
557.59
479,00
835.42
747.71
341.33
487, €0
€£73,993
699.756
337.01
524.63
486,26
302.33
455,23
475, 89
382,32
459,79
520,73

769450

NO

NO?2

1.53

NOX

NOXC

ICO

11,26

Ko

.19

FUEL
ECON

22.8
11.7

l4.4

10.5
21,5
14,5
12.0
1166
15.5
15.3
13.8
2740
15.7
17 .2
16.4
14.3\
12.2

10,9



= 138 (CONT.)

-
I>
fe.ad
—

n

CNARUST €4ISTION TEST PESULTS IN GRAMS/MILE
WASHINGTIN, D.C.

197% F3IDcRAL TEST FROCEDURF

£6

VEHICLE  YZAR  4AKT  CIQ ) co co2 NO ND2 NOX NOXC 1co Eggh
NUMBBE

n0S7 1870 TOYD 71 1.34 12,25 245,33 3.99 1.34 5.33 4,69 1.83 32.8
0053 1969 VYILK 91 3456 1l.44 252,41 2.34 «55 2,89 2.48 2.2 315
8059 1870 FIRD 351 3.52 14,77 561.38 5.53 2.45 7.98 6.98  0.01 1469
0060 1969 PONT 350 3.27  37.33 462.71 4.64. 1.77 6ell 5.63 2.7 1647
0C61 1972 FORD 302 2,13 21.92 579.79 3.31 «89 4020 3.68 3,07 143
0062 1670 20ONT 350 3,43 u4,)7 E06.ub 4,09 1,37  5.46 5,54 5.79 151
0063 1945 2ILDS 330 7.82  98.38 442,55 2.01 .35 2.36 2.07 2.78 14.3
0054 1947 VYOLK 92 4y 40 51,60 176.23 1.25 ' 16 1.41 1.37 6.52 3207
0065 1972 JOLK 97 3.3 32447 281424 2.11 o34 2.45 2.33 31.88 2509
0tek 1971 VOLK a7 4,92  31.79 214,35 1.77 .39 2416 1.97 3.78 31.7
0057 - 1971 VOLK 97 2,80 33.57 281.10 1.89 .23 2,12 1.99 1.63 259
566S 1965 SHIV 283 9498 111483 411,40 2.32 .35 2.67 2.52 3,57 14.6

R Rge 1670 AM0 3Cu 3.95  32.36 513.10 3.1 77 4e17 u.od " 2.82 1544
INTL 1972 WIC  usS 1.33 12,34 606,42 2.50 P41 2.92 2.81 1.00 14,1
jure 1971 SHIV 350 3.37 28,41 545,83 4.23 1.01 Se2k 4L.88 (.4 16:-8
Je73 1571 FCRD 3561 2,84 23.33 €99.€1 . 5.17 1. 65 5482 6e37 1.27 13.9
3574 1688 SO0 2853 3054 2,30 335.00 2,62 49 3.12 2.95 £,c2 1769
9676 1558 SHEV 307 5.5u. 82,44 3E7.56 1.46 .25 1.71 1.60 3.99 17.2

J.TE 1972 OHTY 143 3. 47 3737 343.71 2.07 + 35 2. 42 2432 1.78 21.7



v

h6

EHICLE
NUMEE =
0077
907¢
0079
0080
0081
gpae
083
cosd

0084&

()]

goe

ouss R

568¢

f0389

jpac

Jog1

19?2
1971
1987
1971
1972
1371
1972
1972
1972
13567

1967

1971
1371
18972
1357

1370

1344

1972

1AKE

PLYM
JUIC
3006
FORD

AMC

X HAUST

cin

350

318
455
360
200
258
3%1

351

22%
3c7

351

TABLE

133 (CONTW)

EMISSTION TEST RzSULTS

1375

HC

WASHINGTON, Dalo

FEDZRAL TEST PROCEDURE

co

98,33
41.95
126,46
44,55
14,99
15,32
11.37
13.63
20.61
80,02
91,16
49,89
43,99
L6, 01
39,88
68,11
42,27
51,33

14,38

-

€co2

561,85
268,87
370419
775,00
621,34
363,54
394,42
756423
784,83
405,24
552,11
455,45
599, 24
463405
371,82
497.99
338.99
610457

660,09

NO

IN GRAMS/MILE

NO2

.17
.52

029

082

1.14
02
o 78

60

NOX

NOXC

bolols
4.26
3,72

30,18

ICO

FUEL
ECON

12.2
25,9
5.0
1004
13.6
2245
21,3
11.3
10.8
16.2
12.3
1602
13.0
15.6
20.1
14,2
21,5
17.5

12.9



TABLZ " 13B“(CONT,)

cXHEUST THMISSION TEST RESULTS IN GRAMS/MILE
WASHINGTON, D.C,

1375 FEDGERAL TEST FROCEDURE

G6

VEHICLE YSAR  44KZ  CID - HC co o2 NO NO2 NOX NOXC Ico Eggh
NUMES R
0C9& 1966 3UIC 340 12437 155.50 320,90 1,40 .23 1.63 1,48 11.32 14,7
0095 1965 220G 383 4,03 60.35 477.25 3.84 1.05 4,88 .47 3.57  15.2
0096 1970 FORD 302 3.58 30.62 505.84 3.08 o 77 3.85 3.53 .28 15.7
0097 1971 OPEL 116 1.60 22,13 219.06 1.75 .38 213 1,97 .10 34.3
9098 1969 SHEV 23D 2093 26,53 38L,71 1.85 .30 2.15 1,99 C.e4 20.0
0099 1953 A3UIC 430 5.51 69,08 583.07 460 2.27 6.88 6049 5.93 (2.5'
3100 1983  I4TV 350 ho4l4 91,30 554,02 3.58 1.59 5.17 4,87 4.3 12.5
0161 1973 YOLK 97 2.53  34.14 286422 2496 .79 3.76 3,41 2,11 25.5
9162 1953 ©IK0D 284 3.89 15.25 497.44 3.93 1.17 5.10 4,91 D.46 16.6
0103 1970 PONT 400 3.54 38,33 623.15 3.58 .91 4o 49 4,30 2.2 12.8
0104 1968 CHEV 396 7,72 137.65 483.97 2.94 57 3.50 3.39 9.09 12.2
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