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1.0
Purpose and Overview

1.1
Performance audits and field comparisons are being conducted for measurements carbonyl compounds as part of an external quality assessment program for the SCOS97-NARSTO.  The purpose of these audits and comparisons are to document differences that may exist between measurement groups. 

1.2
The audit consists the following three components.

· Review by Desert Research Institute (DRI) of standard operating procedures (SOPs) used by each measurement group. Aspects of SOPs to be reviewed by DRI include cleaning and certifying samplers, sample volume determination, type of substrate, DNPH loading and blank levels, reagent pH, breakthrough, ozone removal, sample handling and storage, extraction efficiency, analytical calibration methods and reference materials, and data processing and management.

· Performance audit involving sampling from a standard mixture of carbonyl compounds under field condition for both surface- and aircraft-based sampling (see Section 3).  

· Field measurement comparisons involving collocated sampling at Azusa during a non-IOP day with anticpated ozone value of at least 0.15 ppm (see Section 4). 

2.0
Participants, Communications, and Management

2.1
Coordination, Data Compilation and Analysis


Desert Research Institute (Dr. Eric Fujita, ericf@sage.dri.edu, 702/677-3311  FAX - 702/677-3157) P.O. Box 60220 (Street Address: 5625 Fox Ave.) Reno, NV  89506.  Questions regarding the audit protocol should be addressed to Dr. Fujita.


California Air Resources Board (Dr. Randy Pasek, rpasek@arb.ca.gov, 916/324-8496 FAX – 916/322-4357) P.O. Box 2815, Sacramento, CA 95812-2815.

2.2
Audit Equipment 

Desert Research Institute (Larry Sheetz, larrys @sage.dri.edu, office - 702/677-3199, cellular - 702/742-0986 FAX - 702/677-3157) P.O. Box 60220 (Street Address: 5625 Fox Ave.) Reno, NV  89506.  Address questions regarding the gas standard dilution and delivery systems to Larry Sheetz.

2.3
Preparation  and Analysis of Carbonyl Standard


Desert Research Institute (Dr. Barbara Zielinska, barbz@sage.dri.edu, 702/677-3198  FAX - 702/677-3157) P.O. Box 60220 (Street Address: 5625 Fox Ave.) Reno, NV  89506.

2.4
Participating Laboratories 


A.
San Diego Air Pollution Control District (Mahmood Hossain, mhossain @sdapcd.co.san-diego.ca.us, 619/694-3358 Fax 619/694-2730) 9150 Chesapeake Dr. San Diego, CA 92123-1026.


B.
South Coast Air Quality Management District (Steve Barbosa, sbarbosa @aqmd.gov, 909/396-2171, Fax 909/396-2175) 21865 E. Copley Dr. Diamond Bar, CA 91765-4182.


C.
Ventura County Air Pollution Control District (Doug Tubbs, doug@vcmtss. mhs.compuserve.com, 805/662-6950, FAX 805/645-1444) 669 County Square Drive, Ventura, CA 93003.


D.
Atmospheric Analytical Consultants  (AAC) (Dr. Sucha Parmar, sparmar@ aol.com 805/650‑1642, Fax 805/650‑1644) 4572 Telephone Road Suite 920, Ventura, CA 93003.


E.
Atmospheric Assessment Associates (AtmAA) (Dr. Kochy Fung, 818/223-3277; Fax - 818/223-8250) 23917 Craftsman Rd. Calabasas, CA 91302 

F.
Desert Research Institute (Dr. Barbara Zielinska, barbz@sage.dri.edu, 702/677-3198  FAX - 702/677-3157) P.O. Box 60220 (Street Address: 5625 Fox Ave.) Reno, NV  89506.

G.
University of California, Davis (Dr. Judith Charles, mjcharles@ ucdavis.edu, 916/752-8757, fax 916/752  ) University of California, Davis, Davis, Ca 95616.

3.
Performance Audits with a Standard Mixture  

3.1 The carbonyl performance audit consists of sampling under field conditions with addition of a standard mixture of carbonyl compounds from a 6-liter stainless steel canister to an ambient sample.  DRI will supply the standard mixture and a dilution system. Appendix A provides operating instructions for the DRI gas standard dilution and delivery system.  The main supply of the standard mixture will be maintained at the Desert Research Institute in a 33-liter canister.  DRI will analyze samples from the main supply at the beginning, midpoint, and conclusion of the audit.  DRI will also analyze the contents of the 6-liter transfer canisters twice, once prior to sending the mixture to the audited laboratory and a second time upon its return.   

3.2
Measurement Group A, B, C, D, E, and G, listed in Section 2.4, are expected to participate.  Although the same laboratory is performing the chemical analyses for Groups C and D, the use of different samplers require the collection of separate samples by each group.

3.3
Each group will collect two replicate samples from the transfer canister according to their normal sampling protocol with the following restrictions.  The standard audit protocol will consist of a 3-hour ambient sample using two DNPH cartridges in series (same as a breakthrough experiment) at a nominal flow rate of 1 liter of ambient air per minute.  Contact DRI if you wish to use any other sampling interval or flow rate.  The standard mixture is added at a nominal flow rate of 5 milliliters per minute in between the two cartridges. If an ozone scrubber is normally used in sampling, the scrubber should be place upstream of the sample cartridge and downstream of the gas addition. The front cartridge serves to scrub ambient carbonyl compounds and ozone.  Data should be reported for both sample and scrubber cartridges.  The loadings on the scrubber cartridge will be used to characterize the incoming ambient.  A third cartridge should be placed downstream of the sample cartridge to quantify any breakthrough that may occur (leave out if pressure drop becomes a problem).

3.4
Each group will collect two samples from the standard canister according to each groups SOP. A minimum of two field blanks will be collected during the audit.  During the audit, cartridge end-caps for the blank cartridges will be removed and left off for the time required to place new cartridges in the sampler (typically a few minutes).  After this brief exposure the blank cartridges will be sealed again with the end-caps (check that plugs are tight), and placed inside the sampler until the the sample cartridges are removed from the sampler and placed in coolers for transport to the laboratory.

3.5
In addition to the samples collected in accordance with Section 3.4, SDAPCD and AtmAA will also collect one sample from a Tedlar bag (used for aircraft sampling) by first filling the bag with the standard mixture diluted with scrubbed ambient air (using a DNPH cartridge as in section 3.3) or zero air (also with inline scrubber).  Transfer a sample from the bag to the cartridge in accordance with procedures used in SCOS.  Analyze both scrubber and sample cartridges.

3.6
Because there is only one dilution system, it is essential that all groups be prepared to conduct the audit expeditiously when it is their turn.  Each group should return the gas dilution system and 6-liter canister (with a minimum pressure of 10 psig) to DRI within five working days after receipt of the equipment.  A new supply of the standard mixture will be sent to the next laboratory.    Approximate schedule for delivery of audit samples is as follows: SCAQMD (July 9); SDAPCD (July 17-18); VCAPCD ( July 29 – August 1); AAC (week of August 11); AtmAA (week of August 25); and UCD (week of September 8).

3.7
Each analytical laboratory will process and analyze all samples for this audit within five working days after sample collection.  Each laboratory will perform two replicate measurements for each of the two samples in order to determine analytical precision.

3.8
Each laboratory will report their data to Dr. Randy Pasek in hardcopy and electronic form (either ASCII, database , or spreadsheet) within one month of receipt of the audit sample.  The submittal will include:  mass of individual carbonyl compounds per sample (values reported as the carbonyl compounds rather than the hydrazones), sampling times (min), flow rate for addition of the standard gas mixture (ml/min), ambient sampling rate (lpm).  The data from each of the audited laboratories will be forwarded to Dr. Eric Fujita once DRI’s data for the initial and final standard concentrations are sent to ARB.
3.9
A copy of the database and the draft report of the findings and conclusions of the comparison study will be sent to all participants within two weeks after receipt of all data. Corrections by participants to originally submitted data must be accompanied by sufficient documentation of the reasons.
4.
Field Measurement Comparisons.    

4.1 The collocated ambient sampling examines variations among measurement groups in reported values of carbonyl compounds under actual field conditions when ozone levels are comparable to those encountered during SCOS97 Intensive Operational Periods.  One of the main objectives of the collocated sampling is to compare values obtained for samples collected by DNPH-impregnated silica gel cartridges with KI denuder versus DNPH-impregnated C18 cartridges without an ozone scrubber. The comparison will also examine amounts of breakthrough by collecting duplicate cartridges in series, and levels and variability of field blanks.

4.2 Laboratories A, B, C, D, E, and F, listed in Section 2.4, are expected to participate in the field measurement comparison.

4.3 The interlaboratory comparisons will consist of collocated samplings at the Azusa monitoring station through a common sampling manifold that is provided at the site.  SCAQMD will confirm that flow through the manifold exceeds the combined flows drawn through all sampling ports.  Collocated sampling will be conducted during the second half of July or early August on two consecutive non-IOPs days with anticipated ozone values of at least 0.15 ppm.  
4.4 Because all PAMS groups do not have spare samplers, samples will be collected during a two-day period in between scheduled PAMS sampling days.  ARB will request a waiver from EPA to skip a PAMS sampling day on behalf of those groups that will need to use a sampler that is currently deployed at a PAMS site.  In order to allow sufficient time to for setup and return trip, samples will be collected during the afternoon of the first day and the morning of the second day.  Four 3-hour samples will be collected in all with the following schedule:  first day – 1300 to 1600 and 1700 to 2000; second day – 0600 to 0900 and 0900 to 1200. All times in PDT.  
4.5 Forecast prepared by the SCOS forecasting team will be considered in scheduling the collocated sampling.  The possible sampling period based on the restrictions described in section 4.4 are: July 22-25, July 28 – August 1, August 6-8 and August 12-15.  Randy Pasek will monitor the daily forecast and projections to determine a possible go decision for collocated sampling.  Eric Fujita will notify participants by e-mail or fax of the probability of sampling two days in advance.  Final decision will be made by 2:00 p.m. prior to the first sampling day.  Sampling will continue uninterrupted as planned once sampling is initiated.  

4.6
A duplicate sample will be collected during the 0900-1200 sampling period of the second day by groups that have the ability to collect parallel samples. 

4.7
A backup cartridge, placed in series with the primary sample, will be collected during the 1300 to 1600 sampling period on the first day and 0600-0900 sampling period on the second day of sampling.

4.8
A minimum of two field blanks will be collected during the comparison, one for each day of sampling.  During each service visit, cartridge end-caps for one or more blank cartridges will be removed and left off for the time required to place new cartridges in the sampler (typically a few minutes).  After this brief exposure the blank cartridges will be sealed again with the end-caps (check that plugs are tight), and placed inside the sampler until the next service visit (i.e., time between installation of cartridges in the sampler and removal and placement of cartridges in transport cooler).   

4.9
Cartridges (sample, duplicate, backup, and blank) will be stored and shipped in strict accordance with each group’s standard operating procedures.   

4.10
Each analytical laboratory will process and analyze all samples for this comparison study within ten working days after receipt of the samples by the laboratory.  Each laboratory will perform replicate analyses for all four samples in order to determine analytical precision.

4.11
Each laboratory will report their data to Dr. Randy Pasek in hardcopy and electronic form (either ASCII, dbf, excel or lotus) within four week of field sampling.   The submittal will include: concentration data and associated uncertainties for individual C1 to C7 carbonyl compounds (or total C4, C5 and C6 carbonyl compounds); field data needed to calculate sample volumes including temperature and pressure if volume adjustments are made and nominal volume uncertainty; and laboratory data (mass of analyte per sample, extraction volume and correction for extraction efficiency and uncertainty if applicable, and all blank samples used in deriving the mean blank subtractions).    Data will be forwarded to Dr. Eric Fujita after ARB has received DRI’s data.

4.12
DRI will recalculate concentrations based on the field and analysis data and associated uncertainties.  A copy of the database and the draft report of the findings and conclusions of the comparison study will be sent to all participants within two weeks after receipt of all data.  DRI will resolve any discrepancies with concentration data reported by each group.  Corrections by participants to originally submitted data must be accompanied by sufficient documentation of the reasons. 

Appendix A

Operating Instructions for the DRI Gas Standard Dilution and Delivery System

Performance Audits for SCOS97-NARSTO Carbonyl Measurements

Revised July 3, 1997
1.  
Contact

Questions or comments regarding the gas standard dilution and delivery system should be addressed to Larry Sheetz of the Desert Research Institute (office - 702/677-3199,  cellular - 702/742-0986, larrys@sage.dri.edu).  Questions regarding the audit protocol should be addressed to Eric Fujita of the Desert Research Institute (702/677-3311,  FAX - 702/677-3157, ericf@sage.dri.edu).

2.  
General Description

The gas standard dilution and delivery system is designed to allow the addition of standard gas mixtures from a 6-liter canister at a constant flow of  up to 20 sccm (70o F and 29.92 in. Hg).  It consists of a Sierra Instruments, Inc. Gas-Trak mass flow controller, model number 810C-SQR-249 (Serial No. C1261), a 6-liter stainless steel gas standard transfer canister, and a 3-way valve and tee assembly.   The flow controller is preset to provide a flow of 5.0 ml per minute.  Prior to shipment of the gas dilution and delivery system, the fittings and stainless steel sampling lines are cleaned with deionized water and baked at 170oC for 24 hours.  

The dilution and delivery system and all accessories are self contained in a blue 1’x1’x2’ fiberglass box, which is shipped in a wooden crate.  A storage compartment located in the top portion of the blue box contains a plastic bag with all necessary fittings, fuses and tools, sampling log book and instruction manual. 

3.  
Preparation and Transfer of Gas Standards

Carbonyl compounds were directly injected by microsyringe into a one-liter glass bulb.  The mixture in the glass bulb was transferred into a 33-liter stainless steel canister by sweeping the contents of the bulb into the canister with humidified nitrogen gas to a pressure of 30 psi.    Dry nitrogen gas was then added to the canister to bring the total canister pressure up to 80 psi.   The mixture was prepared on May 19, 1997.  The first sample from the standard mixture will be collected onto C18 DNPH cartridges during the week of June 15.  

Aliquot of the standard mixture will be withdrawn from the 33-liter canisters into 6-liter transfer canisters about ten days before the mixture is sent to an audited laboratory.  After an equilibration period of one week, a sample will be collected on DNPH C18 cartridges for HPLC analysis at DRI.  A second sample will be collected after the standard mixture is returned to DRI.

4.  
Preparation for Sampling

4.1
Before departing for the field, ensure that all sampling components that are described in section 2 are accounted for.  Verify that all cartridges are properly labeled.  Take appropriate number of blank field data sheets.

4.2
Check the operation of your carbonyl sampler in accordance with your own standard operating procedures, and set the flow of the sampler to approximately 1 liter/min.  

4.3
Prepare the number of blank DNPH cartridges that are specified in the audit protocol and a fresh KI denuder or scrubber, if it is part of your normal sampling procedure. 

5.  
Gas Standard Dilution and Delivery System Setup

5.1
Remove the blue fiberglass box containing the dilution and delivery system from the wooden shipping crate.

5.2
Before opening the blue box, install the rear support by inserting the support peg into the rear of the box (see Figure 1).  Unlock the latches in the front of the box, and carefully open the lid to its full open position.

5.3
Pull power cord from the upper portion of the box and connect the plug to a 118 V AC, 60 cycle power source (standard 110 volt outlet).

5.4
Remove the sampling line system from the storage compartment that is located on the upper half of the blue box.  Install the ¼ inch stainless steel tubing that is connected to the 3-way valve and tee assembly to the flow controller outlet marked sample line (see Figure 2).  Using the ¼ inch Teflon line provided, connect one open end of the tee to your sampling system, upstream of the KI denuder or scrubber and the sample DNPH cartridge, and the other open end of the tee to the sample inlet.  Attach a second DNPH cartridge to the inlet to remove any carbonyl compounds present in the ambient air. 

6.  
Flow Controller Measurements and Initial Purge

6.1
Place the valve in a position pointing to the left (open to atmosphere, labeled QA gas purge).  Turn the power on and let the flow controller zero stabilize.  Record five readings at ten-second intervals.  Do not attempt to adjust if reading is within -0.5 and 0.5 ml/min.

6.2 Open the 6-liter transfer gas standard canister and record canister pressure in the logbook.  The flow of standard gas will begin to purge the sample line.  Allow the system to purge for at least five minutes to stabilize the flow.  Record five readings at ten-second intervals.  The flow should read about 5 ml/min.  Allow the flow to stabilize further if the variability of the five readings exceeds ± 0.1 ml/min.  (Adjustments should be made only if the indicated flow is greater than 7 or less than 3 ml/min.  Adjustment can be made by turning the screw labeled local set point with the screwdriver provided in the storage compartment. 
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                 Figure 1.  Install rear support before opening the gas delivery system.
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                                             Figure 2.  Standard installation.

 
Collection of the Audit Sample

7.1
Turn your carbonyl sampler on and begin ambient sampling through your cartridge sampling line.  Measure and record the sampler flow rate.  

7.2
Start the flow of standard gas to the carbonyl sampling line by turning the valve to the right (labeled QA gas sampling).  Continue sampling for the sampling time prescribed in the audit protocol.

7.3
At the end of the sampling period, turn off the flow of standard gas by turning the valve to the left (QA gas purge).  Immediately record flow rate and canister pressure, and close canister (turning handle on the canister valve clockwise). 

7.4
Turn power off and finish recording appropriate information on the field data sheets.

7.5
Replace all items to the storage box and lock “s” hook.

7.6
Push power cord in, close the box, and remove the stabilizing peg from rear of the box. 

7.7
Replace the blue fiberglass box into the shipment crate and send the crate to the next laboratory according to the audit protocol

Figure 3.  Setup for collecting carbonyl audit sample.
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