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X.1.0 INTRODUCTION

X.1.0.1 GENERAL INFORMATION

Performance audits of the analytical methods for light-end and midrange
(C2 - C12) non-methane hydrocarbon (NMHC) pollutants in automotive exhaust 
are conducted by Quality Assurance (QA) Section staff to assess the accuracy of 
the methods used by the Southern Laboratory to measure pollutant concentrations 
in automotive exhaust.

Audits are conducted by supplying the laboratory with a cylinder that contains a
mixture of standards prepared by the National Institute of Standards and
Technology (NIST).  The laboratory introduces a sample from the cylinder into
the analyzer following calibration procedures (i.e., direct injection, Tedlar bags,
stainless steel canisters, etc.) and reports the results of the analysis to the QA
Section.  The QA Section in turn reviews the analyzed data for completeness and
compliance to standard laboratory procedures, calculates the percent difference of
the results, and reports the final audit results to the laboratory.
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X.1.1 AUDIT PROCEDURES

X.1.1.1 AUDIT MATERIALS

1.    Light-end and mid-range non-methane hydrocarbon audit cylinder 
prepared by the National Institute of Standards and Technology (NIST).

2. Two-stage gas regulator.

3. Laboratory results form.

X.1.1.2 FIELD NOTIFICATION

One month prior to the tentative audit date, contact the participating laboratory to
schedule the audit.  Upon agreement of the date, mail an audit schedule and
protocol along with a memorandum (see Figures X.1.1.1 and X.3.1.2) restating
the audit period.  If necessary, the package should also include completed carrier
forms to facilitate the return of the audit materials (see Figures X.1.1.3 and
X.1.1.4)

NOTE:     Since an annual multipoint calibration of the analytical instruments is
recommended, calibrations and audits should be scheduled at alternating
six month intervals to provide a semi-annual performance check.

X.1.1.3 DELIVERY OF AUDIT MATERIALS

One working day before the audit, arrange for overnight delivery of the cylinder
and the two-stage gas regulator.  Prior to shipping, check the regulator for leaks
following the procedure described below.  Once the regulator is determined to be
free of leaks, it should be packed with extra cushioning to minimize the risk of
damage during shipping.

X.1.1.4 REGULATOR LEAK TEST

1. Securely install the regulator on a cylinder containing ultrapure air.

2. Close the pressure adjusting knob (full counterclockwise position) and the
flow control valve.  If the regulator is not equipped with a flow control
valve, cap the gas delivery outlet.

3. Slowly, open the cylinder valve until the high pressure gauge indicates the
full pressure of the cylinder.

4. Open the regulator pressure adjusting knob until the pressure on the 
delivery gauge reads 25 psi.
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5. Close the cylinder valve and record the gauge readings.

6. Allow the system to sit for 15-30 minutes.

7. At the end of the testing period, check for pressure changes in both 
gauges.  A decrease in the high pressure gauge indicates a leak in the 
cylinder valve inlet fitting or high pressure gauge.  A decrease in the low 
pressure gauge indicates a leak in the outlet fitting or low pressure gauge.  
Tighten fittings and retest the regulator.  If the fittings still leak, the 
regulator must be repaired.  A decrease in the high pressure gauge 
concurrent with an increase in the low pressure gauge indicates a leak in 
the regulator seat, and the regulator must be repaired.

X.1.1.5 REGULATOR PURGE PROCESS

1. Attach the regulator to the audit cylinder.

2. Attach a vent line to the regulator outlet.

3. Turn the regulator adjustment counterclockwise to the fully closed 
position.

4. Open and quickly shut the cylinder valve.  This will pressurize the inlet 
side of the regulator to the cylinder pressure.  It is necessary to quickly 
close the valve after each cycle to eliminate downstream contaminants 
from entering the cylinder until the regulator is purged completely.

5. Turn the regulator adjustment clockwise to establish the appropriate 
delivery pressure and the gas will be released out the vent line.

6. Repeat steps 3 through 5 four more times.

X.1.1.6 SAMPLE ANALYSIS

The laboratory introduces a sample from the audit cylinder into the analyzer
following calibration procedures (i.e., direct injection, Tedlar bags, stainless steel
canisters, etc.).  If the calibration procedures include humidification of the
calibration standards, the audit samples must also be humidified using the same
procedures.

The laboratory will attach an outline describing in detail the procedures used to
introduce the audit sample to the instrument (see Figure X.1.1.2).  For example,
the regulator was attached to audit cylinder.  The regulator was purged three
times.  A 1/8 inch teflon line, two feet in length, was attached to the regulator and
purged three times.  The teflon line was attached to the Tedlar bag and filled with
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the audit gas.  All Tedlar bags used in the program were cleaned and checked for
contamination prior to use.

Additionally, the laboratory will describe any special circumstances associated
with the system.  Once the sample has been introduced into the analyzer, the
laboratory determines the concentration of the gases in the cylinder by following
their standard operating procedures.  The laboratory will perform two separate
analyses on two different days for a total of four analyses.

X. 1.1.7 RETURN/TRANSFER OF AUDIT MATERIALS

At the completion of the audit period, the laboratory should immediately return 
the audit materials to the QA Section staff using the provided forms.
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Figure X.1.1.1
Audit Schedule and Protocol Memorandum
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PROTOCOL

Motor Vehicle Exhaust Laboratory Performance Audit
June 2001

Objective: The purpose of the performance audit is to assess the accuracy of the
analytical methods currently used by the Organic Analysis Section to
measure concentrations of non-methane hydrocarbons in automotive
exhaust.

Materials: 1) Gas regulator
2)  National Institute of Standards and Technology (NIST) traceable gas 
     cylinder

Schedule: MLD, Southern Laboratory Branch……. June 4-14, 2001

Delivery
Arrangements: The audit cylinder and regulator will be delivered priority 1 shipment by

carrier.

Regulator
Leak Check: Attach the regulator to the audit cylinder and ensure the regulator valve

is closed.  Open the cylinder valve and record the pressure reading of
the gauge.  Adjust the regulator flow control until the pressure on the
flow gauge reads 25 psi.  Close the cylinder valve, and let the system
sit for 15-30 minutes.  Note the readings on both gauges for any
pressure drop.  If a substantial drop (5 psi or greater) has occurred,
notify Merrin Bueto of the Quality Assurance Section at
(916) 323-0346.  Another regulator will be provided.

When returning the regulator after the audit, please pack it in the same
protective carton in which it was originally shipped.

Regulator Purge Process:

1. Attach a vent line to the regulator outlet.
2. Turn the regulator adjustment counterclockwise to the fully closed

position.
3. Open and quickly shut the cylinder valve.  This will pressurize the

inlet side of the regulator to the cylinder pressure.  It is necessary to
quickly close the valve after each cycle to eliminate downstream
contaminants from entering the cylinder until the regulator is purged
completely.

Figure X.1.1.2
Audit Schedule and Protocol
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Regulator Purge Process (cont.):

4. Turn the regulator adjustment clockwise to establish the
appropriate delivery pressure and the gas will be released through
the vent line.

5. Repeat steps 2 through 4 four more times.

Sample
Analysis: The laboratory will follow their calibration and standard operating

procedures in assaying the gases from the performance audit cylinder
(methods 1002 and 1003).  Following calibration procedures, the
laboratory will introduce a sample from the audit cylinder into the
analyzer (i.e., Tedlar bags).  The laboratory will perform three separate
analyses on each of the operating gas chromatographs (GCs).  The
GCs to be audited are #4, #5, #6, #7, and #8.  If additional GCs are
operational at the time of the audit, they will also be audited.  Once the
samples have been introduced into the analyzer, the laboratory
determines the concentrations of the gases in the cylinder by following
their standard operating procedures.  To minimize instrument and
analysis variability, please ensure that each instrument's limit of
detection has been recently checked and that the amount of time an
audit sample sits in a Tedlar bag is limited.  The sample residence time
should mimic an actual exhaust sample.

Note: Extreme care must be taken when filling a Tedlar bag as to
prevent the cylinder from being drained.  Under NO
circumstances should the cylinder valve remain open for
extended periods of time without direct supervision.

Analysis
Reporting: The laboratory will report the results of each analyses and the average

results for each GC.  A diskette containing a reporting sheet is
provided.  Please use the diskette to record the results of the analyses.
Also, if able to email the results, send them to mbueto@arb.ca.gov.
Then return the results (diskette) within two weeks of the analyses.
Please mail the disk to:

California Air Resources Board, Monitoring and Laboratory Division
Attn: Michael Miguel, 1927 13th Street, Sacramento, CA 95812

Note: Please report the data to the appropriate number of
significant figures.

Quality Assurance staff will report the performance audit results to the
laboratory with a summary comparing the laboratory's reported test
results and the true concentrations.

Figure X.1.1.2
Audit Schedule and Protocol (cont’d)
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Figure X.1.1.2
Audit Schedule and Protocol (cont’d)

REPORTING SHEET
MOTOR VEHICLE EXHAUST LABORATORY PERFORMANCE AUDIT

GC #

Initial Cylinder Pressure:                        GC ID#:                      
Final Cylinder Pressure:                        

Run #1 Run #2 Run #3
Analysis Date:                                                            

Calibration Standard(s) Compound, Concentration, and Vendor:

Compound Run #1 Run #2 Run #3 Average Standard Relative Standard
(PPB-C) (PPB-C) (PPB-C) (PPB-C) Deviation Deviation

Chemist Signature:                                                  Date:                                                         

Supervisor Signature:                                                  Date:                                                         
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MOTOR VEHICLE NMHC LABORATORY ANALYSIS
PROCEDURES SUMMARY REPORT

1. Summarize the Analytical Method Used:

2. Summarize the Procedures Used to Introduce the Audit Sample to the Instrument:

3. Additional Information or Comments:

Figure X.1.1.2
Audit Schedule and Protocol (cont’d)
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X.1.2 POST AUDIT PROCEDURES

X.1.2.1 LABORATORY REPORTS

Upon completion of the analysis, the laboratory reports the results and procedural 
summaries to the QA Section using the laboratory results forms
(see Figure X.1.1.2). The report includes the following:

1. Date of analysis.
2. Number of runs.
3. Average measured concentration.
4. Standard deviation.

X. 1.2.2 CALCULATIONS

Calculate the percent bias for each compound analyzed in the audit by comparing 
the reported concentrations against the NIST assigned concentrations.

Percent Difference = Measured Conc.  -  Assigned Conc.  X 100
Assigned Concentration

X.1.2.3 AUDIT REPORTS

Prepare a table showing NIST assigned concentrations, laboratory measured 
concentrations and the percent bias for each compound analyzed
(see Figure X.1.2.1).
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Figure X.1.2.1
Audit Report


