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ASTM D 1319—Test Method for Hydrocarbon Types in Liquid Petroleum Products by Fluorescent Indicator
Adsorption

ASTM D 1401—Test Method for Water Solubility of Petroleum Qils and Synthetic Fluids

ASTM D 1613—Test Method for Acidity in Volatile Solvents and Chemical Intermediates Used in Paint,
Varnish, Lacquer, and Related Products

ASTM D 1688—Test Methods for Copper in Water

ASTM D 1744—Test Method for Water in Liquid Petroleum Products by Karl Fischer Reagent

ASTM D 1837—Test Method for Volatility of Liquefied Petroleum (LP) Gases

ASTM D 1838—Test Method for Copper Strip Corrosion by Liquefied Petroleum (LP) Gases

ASTM D 1945—Method for Analysis of Natural Gas by Gas Chromatography

ASTM D 1946—Method for Analysis of Reformed Gas by Gas Chromatography

ASTM O2+58—FestMethodforResiduesnrHauehedPetroleum{EP)y-Gases

ASTM OO 2163—Method for Analysis of Liquefied Petroleum (LP) Gases and Propene){Concentrates by
Gas| Chromatography

ASTM [ 2276—Test Methods for Particulate Contaminant in Aviation Turbine Fuels

ASTM [ 2386—Test Method for Freezing Point of Aviation Fuels

ASTM OO 2500—Test Method for Cloud Point of Petroleum QOils

ASTM [ 2533—Test Method for Vapor Liquid Ratio of Spark-Ignition Engine Fuels

ASTM [ 2598—Practice for Calculation of Certain Physical Properties.of Liquefied Petroleum (LP) Gases
from Compositional Analysis

ASTM 0 2622—Test Method for Sulfur in Petroleum Products (XzRay Spectrographic Method)

ASTM 0O 2650—Test Method for Chemical Composition of Gases by Mass Spectrometry

ASTM O 2699—Test Method for Knock Characteristics of Motor Fuels by the Research Method (Not
Avallable as Separate Reprint)

ASTM 0O 2700—Test Method for Knock Characteristics,of Motor and Aviation Fuels by the Motor Method
(Nof Available as Separate Reprint)

ASTM [ 2709—Test Method for Water and Sediment in Distillate Fuels by Centrifuge

ASTM [ 2713—Test Method for Dryness of Prgpane (Valve Freeze Method)

ASTM [ 2784—Test Method for Sulfur in Liquefied Petroleum Gases (Oxy-Hydrogen Burher or Lamp)

ASTM [ 2988—Test Method for Water-Seluble Halide lon in Halogenated Organic Solvents and Their
Admixtures

ASTM O 3120—Test Method for Trace Quantities of Sulfur in Light Liquid Petroleum Hydrocarbons by
Oxidative Microcoulometry,

ASTM O 3221

ASTM [ 3229—Test Method.for Low Levels of Lead in Gasoline by X-Ray Spectrometry

ASTM [ 3237—Test Method for Lead in Gasoline by Atomic Absorption Spectrometry

ASTM [ 3545—TestMethod for Alcohol Content and Purity of Acetate Esters by Gas Chjomatography

ASTM O 3703—TestMethod for Peroxide Number of Aviation Turbine Fuels

ASTM [ 4052~<Test Method for Density and Relative Density of Liquids by Digital Density Meter

ASTM [ 4176<<Test Method for Free Water and Particulate Contamination in Distillate Fuels (Clear and
Bright’RPass/Fail Proceedings)

ASTM D4294—Testitethod—for-Sutfur—mPetrofeumProducts by Nor=Dispersive—XRay Fluorescence
Spectometry

ASTM D 4629—Test Method for Organically Bound Trace Nitrogen in Liquid Petroleum Hydrocarbons by
Oxidative Combustion and Chemiluminescence Detection

ASTM D 4806—Specification for Denatured Fuel Ethanol to be Blended with Gasoline as an Automotive
Spark-Ignition Engine Fuel

ASTM D 4814—Specification for Automotive Spark-Ignition Engine Fuel

ASTM D 4815—Test Method for Analysis of C; to C, Alcohols and MTBE in Gasoline by Gas
Chromatography

ASTM D 4953—Method for Vapor Pressure of Gasoline and Gasoline-Oxygenate Blends (Dry Method)

ASTM E 203—Test Method for Water Using Karl Fischer Reagent
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2.2 Related Publications—The following publications are provided for information purposes only and are not a
required part of this document.

2.21

222

3.

4.1

4.2

4.2.1

SAE PuBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J11

45—Emissions Terminology and Nomenclature

SAE J1724—Vehicle Electronic ID Standards
SAE J1930—Electrical Electronic Systems Diagnostic Terms, Definitions, Abbreviations, and Acronyms
SAE J1892—Recommended Practice for Bar-Coded Vehicle Emissions Conformance Label

U.S. GOVERNMENT PUBLICATIONS—AVvailable from The Superintendent of Documents, U.S. Government

Printing O

£3 ackhino o 20409
-

US Cod
US EPA
US EPA

Definitions

PCV Filt
ECM—E
PROM-
MAP Se
BARO S
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FTP—F

Technical R

Electronic [

database stiucture is recommended. This-doecument should include the following:

a. Data field names (including their'sequence, if applicable).

b. The
are
freq

c. File

Fuels—The

GASOLINE

o \AL h ton
noCTvVvasSThygtor;, OO ZUT0

b of Federal Regulations—Title 40 Part 86, Subpart B
Standardized Engine and EVAP Family Names for the appropriate vehicle-mode
Manufacturer Guidance Letters dated: 6/12/87 and 12/18/87 (evaporative emissic

er—Positive Crankcase Ventilation Filter

ngine Control Module

-Programmable Read Only Memory

nsor—Manifold Air Pressure Sensor

ensor—Barometric Pressure Sensor

hrottle Position Sensor

pderal Test Procedure (Referenced to US EPA-Procedures)

fequirements

Data Storage Techniques and Format—To facilitate the use of data, a docume

delimiter used to separate data fields (e.g., comma (,), carat (»), at (@), etc.) B
requently used in narrative data fields, some other character like the at (@) charg
Lently used within data fields is preferred to avoid the problem of inadvertent delin
names for relational databases that distribute the data over a number of different

following.test procedures should be used to document fuel properties:

ENGINES—See Table 1.

year
n test practices)

t describing the

pcause commas
cter which is not
hiters.

files.
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TABLE 1—GASOLINE ENGINES TEST PROCEDURES

Test

Test Method

Distillation ASTM D 86
Reid Vapor Pressure ASTM D 4953/ASTM D 323
V/L (Calc) @ 4, 10, 20, and 45 ASTM D 4814
Specific Gravity ASTM D 4052
Lead Content ASTM D 3237
Sulfur ASTM D 3120/ASTM D 129
Hydrocarbon Types ASTM D 1319
Octane Numberp
RON ASTM D 2699
MON ASTM D 2700
Existent Gum ASTM D 381

Common Etherg
Benzene
Peroxide

Silicon

Water Content
Phosphorus
Particulate Cont

MTBE, C4 - C5 Oxygenates, Alcohols C4-Cy4

pmination

Gas Chromatography/FTIR or ASTM O

Gas Chromatography

ASTM D 3703
ICP

ASTM D 1744
ASTM D*3231
ASTM D 2276

4815

422 DIESEL EN

GINES—See Table 2.

TABLE 2—DIESEL ENGINES TEST PROCEDURES

Test Test Method
Flash Point ASTM D 93
Cloud Point ASTM D 2500
Carbon Residue ASTM D 524
Distillation ASTM D 86
ViscositysKinematic @ 40 °C ASTM D 445
Sulfur ASTM D 4294
Cetane Number ASTM D 613
Cetane Index ASTM D 976
Specific Gravity ASTM D 4052
Pour Point ASTM D 97
FIA ASTM D 1319
Nitrogen ASTM D 4629
Filterability ASTM Proposed
Water ASTM D 95
Demulsification ASTM D 1401
Water and Sediment ASTM D 2709
Freezing Point ASTM D 2386
Water Separation Index ASTM D 2550
Vapor-Liquid Ratio ASTM D 2533

Aromatic Content

Gas Chromatography
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4.2.3 ETHANOL FUELED ENGINES—See Table 3.

TABLE 3—ETHANOL FUELED ENGINES TEST PROCEDURES

424 METHANOL

Test Test Method

Ethanol % ASTM D 3545

Other Alcohols and Ethers ASTM D4815

Vapor Pressure, Dry ASTM D 4953

Acidity as Acetic Acid ASTM D 1613

Total Chlorine as Chloride ASTM D 3120/ASTM D 2988
Copper ASTM D 1688/ASTM D 4806
Lead ASTM D 3229

Phosphorus ASTM D 3231

Sulfur ASTM D 2622

Gum, Heptane Washed ASTM D 381

Total Particulates ASTM D 2276

Water ASTM E 203

Appearance ASTM D 4176

FUELED ENGINES—See Table 4.

TABLE 4—METHANOL FUELED ENGINES TEST PROCEDURES

Test

Test Method

Methanol %

Distillation

Other Alcohols and Ethers
Vapor Pressure, Dry
Specific Gravity

Acidity as Acetic Acid
Total Chlorine.asChloride
Lead

Phosphorus

Sulfar

Gum, Heptane Washed
TFotal Particulates

Water

Appearance

Determined by distillation
ASTM D 1078
ASTM D 4815
ASTM D 4953
ASTM D 891
ASTM D 1613
ASTM D 2988
ASTM D 3229
ASTM D 3231
ASTM D 2622
ASTM D 381
ASTM D 2276
ASTM E 203
ASTM D 4176
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4.2.5

4.2.6

4.2.7

COMPRESSED NATURAL GAS ENGINES—See Table 5.

TABLE 5—COMPRESSED NATURAL GAS ENGINES TEST PROCEDURES

LIQUEFIED

Test Test Method

Hydrocarbons (expressed as Mole Percent) ASTM D 1945

Methane

Ethane

C3 and Higher HC

Cg and Higher
Hydrogen ASTM D 2650
Carbon Dioxide ASTM D 2650
Oxygen ASTM D 1945
Sum of CO, and N, ASTM D 1945
Water ASTM D 1142

PETROLEUM GAS ENGINES—See Table 6.

TABLE 6—LIQUEFIED PETROLEUM GAS ENGINES TEST PROCEDURES

Test Test Method

Propane ASTMD 2163

Vapor Pressure ASTM D 1267/ASTM D 2598

Volatility Residue ASTM D 1837

Butane and Heavier ASTM D 2163

Propane ASTM D 2163

Residual Matter ASTM D 2158

Corrosion, Copper Strip ASTM D 1838

Sulfur ASTM D 2784

Moisture Content ASTM D 2713

HYDROGEN FUELED ENGINES—See Table 7.
TABLE 7—HYDROGEN FUELED ENGINES TEST PROCEDURES
Test Test Method
Hydroden ASTAD-1946

Combined Hydrogen, Water, Oxygen, and Nitrogen

ASTM D 1946/ASTM D 1142

Total Hydrocarbons ASTM D 1946
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4.3

4.3.1

Vehicle Specifications—This section contains checklists and documentation forms designed to record
vehicle specifications and vehicle condition at the time of testing. These forms may be used as samples to be
tailored by the organization conducting the test to meet specific needs. In general, documentation should
include all information which may have a bearing on the magnitude of measured emissions. It is intended that
these checklists will serve to document any factors which may affect vehicle emissions and should therefore be
recorded prior to any laboratory testing.

VEHICLE IDENTIFIERS—See Figure 1.

VIN Date of Inspection
Make Model
Model year Displacement
Transmissior Engine Family
Type/Speeds 2, 4, or All Wheel Drive
Engine Code Evap Family
Odometer Build Date
Air Conditionjng Traction Control
Fuel Tank(s
Number
._Size

432 VEHICLEH

Typical oil c

Typical oil filfer change interval
Typical spark plug change interval
Typical air filfer change interval
Typical fuel-jiter change interval

Major modifi

FIGURE 1—VEHICLE IDENTIFJERS FORM

ange interval

ations to vehicle powertrain (describe):

STORY—See Figure 2.

Months
Months
Months
Months
Months

Miles
Miles
Miles
Miles
Miles

Nonroutine gmissions related maintenance/repairs (describe):

Previous Veiricle I/M Emission Testing Results:

Trailer Towing (Yes, No)
If Yes, Describe:

Type of Use

(Personal, Commercial, etc.)
Accidents/Repair (Describe)

Tire Size/Manufacturer/Pressure

FIGURE 2—VEHICLE HISTORY FORM
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INSPECTION PROCEDURES AND TEST CONDITIONS

Minimum Inspection

System Procedure and
Component or Data/Observations Minimum Description
item (Describe Conditions) of Action Parts as Tested
Tires Size Left Right | Replaced, Size:
Installed Slaves,
Front None Make:
Rear Presstre:
Belt$ Excessively tight/loose Replaced,
YES NO Adjusted,
Damaged: YES NO None
Qil Level: OK LOW HIGH | Added,
Visual Condition Changed,
(Describe) None
Radjator and Hoses Visual or Pressure: Repaired;
OK LEAKS DAMAGED | Replaced,
(Describe) Nong
Radjator Cap Visual or Pressure: Replaced, OEM
OK LEAKS None Non OE
Unknown
Coolant Level: OK LOW Qts Added
Freeze Protection Level
°F or °C
Air Filter Visual OK: YES NO Replaced, OEM
None Non OE
Unknown

FIGURE 3—INSPECTION PROCEDURES AND TEST CONDITIONS FORM
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Minimum Inspection

System Procedure and
Component or Data/Observations Minimum Description
item (Describe Conditions) of Action Parts as Tested
PCV Valve Visual/Rattle Test: Replaced, OEM
Sticks/Damaged: YES NO | None Non OE
Unknown
PCV Filter Visual OK: YES NO Replaced, OEM
None Non OF
Unknown
Gas Cap Visual OK: YES NO Replaced, OEM
None Non OE
Pressure check of fuel Unknown
system as part of test
procedure, OK: YES NO
Fuel Killer Restrictor Visual OK: YES NO Replaced,
None
Fuel Kilter Visual OK: YES NO Replaced, OEM
None Non OE
Unknown
Evapgrative System Visual- Repaired,
Components, hoses OK: Replaced,
YES NO None
Functional= Purge flow
Confirmed: YES NO
Ignitign System Scope Diagnostic OK: Components OEM
YES NO (Description Replaced Non OE
of Problems} Unknown
FIGURE8—INSPECTION PROCEDURES AND TEST CONDITIONS FORM (CONTINUED)
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Minimum Inspection
System Procedure and
Component or Data/Observations Minimum Description
Item (Describe Conditions) of Action Parts as Tested
Spark Plugs Visual OK: YES NO Replaced OEM
(Describe e.g., gap, Cleaned Non OE
fouling) Regapped Unknown
None
Ignitiop-Wires Visual-Oki—¥ES-NO———Replased; OEM
None Non OE
Unknown
Distrijutor Cap Visual OK: YES NO Replaced OEM
Cleaned Non OE
None Unknown
Rotor Visual OK: YES NO Replaced, OEM
None Non OE
Unknown
Glow Plugs Visual OK: YES NO Replaced, OEM
None Non OE
Unknown
Exhayst System Damaged: YES NO Repaired, OEM
Leaks: YES NO Replaced, Non OE
None Unknown
Catalytic Converter(s) Visuah: External Damage Replaced OEM
YES'NO None Non OE
Unknown
EGR Bystem Visual OK: YES NO Repaired,
{Components, hoses) Replaced,
None
Functional valve movement
Observed: YES NO

FIGURE 3—INSPECTION PROCEDURES AND TEST CONDITIONS FORM (CONTINUED)

-10-
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Minimum Inspection
System Procedure and
Component or Data/Observations: Minimum Description
Item (Describe Conditions) of Action Parts as Tested
ECM and PROM Trouble Codes: Replaced, OEM
PROM ID Code: Other, Non OE
MIL: ON OFF None Unknown
MAP Sensor Visual OK: YES NO Repaired, OCEM
{Component-heses;-wires)—Replaced; Ner-OE
None Unknown
BARQ Sensor Visual OK: YES NO Repaired, OEM
(Component, hoses, wires) | Replaced, Non OE
None Unknown
TPS Visual OK: YES NO Repaired, OEM
(Component, wires) Replaced, Non OE
None Unknown
O, S¢nsor Visual OK: YES NO Repaired, OEM
(Component, wires) Replaced, Non OE
None Unknown
Fuel $ystem Type: Carburetor, Replaced OEM
Throttle Body, Cleaned Non OE
Injectors None Unknown
Visual OK: - YES NO
Air Injection System Visuah- Repaired,
Components, hoses OK: Replaced,
YES NO None
Functional -
Air flow, switching,
dump observed: YES NO
UED)

-11-
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5.1

5.2

5.3

Idie Parameters
or Setting

As Received

Spec. (or NA)

Set to (or NA)

Timing

Idie Speed High
(Specify)

Idle Speed Low
(Specify)

Other (e.g., TPS)

Idle HC

Idle JOC

FIGURE 3—INSPECTION PROCEDURES AND TEST CONDITIONS FORM (CONTINUED)

FTP Test Data—This section is to provide a general outline*of information which should be|recorded during
vehicle labofatory/dynamometer testing. Test procedures are at the discretion of the test ¢ngineer or may
mirror one qf the procedures included in the reference section to this document. However] deviations from
established procedures should be fully documented:

Header Infgrmation—The following information shall be included in a descriptive header or cover sheet

furnished with each FTP database:

Facflity Description
Purpose of Test
Nanpe of Test Lab
Addfess of Test Lab

-0 Qo0 OT®

Datgs of Last Eguipment Calibrations or Lab Correlation programs
Name and phone number of person to contact for information

Vehicle Identifiers—Provide a means of relating a specific test record to the test vehicle if the vehicle

information
contain one den

e et W

Emission Standards—Record emission standards applicable to the test vehicle.

nd, test information are kept in separate files. At a minimum, each record in [each file should

-12-
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5.4 Description of Test Data

a. Vehicle identifier

b. Unique test number
c. Date of test

d. Test weight

e. Horsepower (actual)
f.  Fuel fill volume

g. Barometric pressure
h.  Humidity

i.

j-

k.

l.

m. r test conditions

n shift points, or

0.

6. Road Side ¢r On-Road Test Data

6.1 On-Road Té¢sting (Instrumented Vehicle)—This section is .10 provide a general outline of information which
should be rg¢corded during on-road, instrumented vehicleAesting. Due to the typically randgm nature of on-
road driving| cycles, specific test cycle descriptions will*be difficult to document. The dg¢scription of the
procedures should be as clear as possible to allow reasonable analysis of the data by a third party unfamiliar
with the details of the program.

6.1.1  TEST IDENJIFICATION—The following information shall be recorded to identify the test and the[conditions at the
time of tegting. In addition, 4.3 may be used as a guideline for establishing a pretest checklist for the vehicle
being testé¢d.

Nane of study
Reakon for study

Statp/Province

CiTYI TOWnN

Road conditions (surface material, grade, etc.)

Traffic flow and density

Weather conditions (Baro, temp, humidity, wind speed, and direction)
. Test driver identifier

Test route identifier (map if appropriate)

S3TATTSQ@T000 0
(@)
o
C
—
E
<

6.1.2 TeEST PROCEDURE—The following information shall be recorded to describe the testing procedures used:

Preconditioning procedure

Idle testing procedure

Unloaded high RPM testing procedure
Loaded mode driving procedure

coow

13-



https://saenorm.com/api/?name=10475edf36046a024e516b8714f197a0

SAE J1712 Cancelled JUN2001

6.1.3  VEHICLE IDENTIFICATION—See 5.2
6.1.4 TesST DATA—Record the data required by the procedure selected in 6.1.2 using appropriate units.
6.1.5 MEASUREMENT EQUIPMENT—For each measurement device, record the following:

Transducer type
Manufacturer
Model/serial number
Calibration gas/method
Measurement location(s)

PoO0T®

6.1.6 RECORDING DEVICES

Vehicle serial data scan tool

Manufacturer

Model/serial number

Scah tool software identification/serial number
Parameter monitored

PoO0T®

6.1.7 ADDITIONAL INFORMATION—Additional fields to record special measdrements and calculation

o7

6.2 Roadside Tpsting—Remote Sensing—This testing typically.involves remote sensing of v¢hicle emissions
through use|of a cross-highway infrared beam. If other roadside or on-road testing (see 6.1, 6.3, or 6.4) is
conducted in conjunction with remote sensing, all parameters recorded as part of the other tests should be

le as a part of the remote sensing database. A number of factors recorded duiring these tests

would be relevant to remote sensing data. For example, odometer readings, fuel sample analysis, observed
tampering rgtes, and results of alternative methods'of emission testing.

6.2.1 TEST IDENJIFICATION—The following information shall be recorded to identify the test and the[conditions at the
time of tegting:

Nane of study

Reakon for study

Spopsor

Nane of contact person: name, address, phone
Daté and time

PoO0T®

6.2.2 SITE PARAMETERS

Country-

StatefProvince

City/Town

Road condition (surface material, etc.)
Traffic flow and density

Road location

~P Q0 OT®

6.2.2.1 Inspection/Maintenance Program—A description of the I/M program in effect at the remote sensing site
should be provided, as well as an indication of the distance to the nearest non-I/M or alternative I/M
program area.

6.2.2.2 Oxygenated Fuel Program—If the remote sensing is taking place at a site that is participating in an
oxygenated fuels program, information relative to the program should be recorded.

-14-
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6.223

6.224

6.22.5

6.22.6

6.227

6.22.8

6.22.9

6.2.3

6.2.4

6.2.4.1

6.24.2

6.2.5

6.2.5.1

6.25.2

6.2.5.3

TeST DATA—Record the data required by the procedute selected using appropriate units.

MEASUREMENT EQUIPMENT

Surface Grade—The roadway grade should be recorded.

Speed Limit—The posted speed limit at the remote sensing site should be recorded.

Observed Speeds—Observed speeds and the method(s) used to obtain these speeds should be recorded.
If anomalies in speed occur during a study (for example, traffic is brought to a halt at the remote sensing

site) a description of the type and times of the anomalies should be recorded.

Observed Acceleration Rates—QObserved acceleration rates as well as the method used for determination
should be recorded.

Weatheg6

- < HHE W - idity should be
recorded as necessary to document any changes in conditions and/or at defined intervals

Traffic Ilnpact Measures—Any factors that impact or modify driver behavior shoudld bg recorded. For
examplg, were traffic cones used to restrict traffic to a single lane? Were police officerg present to stop
vehicles|for roadside testing? Was radar used to measure speed/acceleration?

Cold Starts—Factors that affect the frequency of cold starts and the‘tmethod of determination should be
recorded if available.

VEHICLE IQENTIFICATION—Describe the method used to identify~individual vehicles. For example: License
plates may be recorded on video tape and State registration data used to determine manufacturer, model
year, and model.

Quality Controls—If instrumented vehicle drivesbys are used, record specific vehicle identifying information
(see 6.1|for additional information).

Calibratlon Factors—If QC checks .dictated that calibration factors were required, these should be
recordedl.

Devices|Being Used

Manufacturer
Serial No.

Calibration Material

Cylinder Contents
Sealed Cell Contents
Ratios to CO»

Power Supplied

110V
Generators

-15-
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6.2.5.4 Optical Path Length

Total
including Inside Detector

6.2.6 RECORDING DEVICES

a.

C.

Manufacturer
b. Model/serial number
Parameter monitored

6.3 IM Testing-
the evaluatid
developing 2

a.
b.
C.

Tran
Purg
Pres

Applicable i

testing.

6.4 Roadside T

6.4.1 TEST IDEN

a.
b.
c.
d.

psting (Composite i.e., Tunnel Testing)

-The United States Environmental Protection Agency (EPA) is developing additior}
n of vehicle emissions. In addition to the existing idle and steady-state loaded
transient loaded test that will include three distinct elements:

sient, mass emissions tailpipe test (IM240)
e flow test of the evaporative canister
sure test of the evaporative system

formation described in Sections 4 and 5 should be recorded-to document vehicle

[IFICATION

Na

Realson for study
Spohsor

Na

6.4.2 SITE PARA

6.4.2.1 Tunnel

TOS3~ AT T5TQ@T0Q0TY

Tun
Tun
Gra
Len

e of study

e of contact person: name, address, and phone number
METERS

Parameters

hel name andocation

el operator
e specifications within the tunnel

Nu
Nu

hth ofdunnel
berofbores
ber of lanes

Traffic separation (yes/no)

Posted speed limit in tunnel

Tunnel access route (surface street or freeway, etc.)

Air residence time in tunnel

Cross contamination between tunnel bores

Ventilation description (quantify directions and splitting of air flows)

. Nearest connecting entrance (each direction)

Nearest traffic light (each direction)
Routine monitoring (video, induction loops, vehicle counts, CO, temperature, etc.)
Cleaning schedule

al short tests for

ests, the EPA is

equipment, and
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