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Appendix I
Examples of Reports to Management

The following example of an annual quality assurance report consist of a number of sections that describe the quality objectives for selected sets of measurement data and how those objectives have been met.  Sections include:

· Executive Summary,

· Introduction, and

· Quality information for each ambient air pollutant monitoring program.

The report is titled "Acme Reporting Organization, Annual Quality Assurance Report for 2000".
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ACME REPORTING ORGANIZATION
ANNUAL QUALITY ASSURANCE REPORT FOR 2000

 EXECUTIVE SUMMARY 
This summary describes the Acme Reporting Organization's (ARO's) success in meeting its quality objectives for ambient air pollution monitoring data. ARO's attainment of quantitative objectives, such as promptness, completeness, precision, and bias, are shown in Table 1, below.  ARO met these objectives for all pollutants, with the exception of nitrogen dioxide.  The failure to meet completeness and timeliness goals for nitrogen dioxide was due to the breakdown of several older analyzers. Replacement parts were installed and the analyzers are now providing data that meet ARO's quality objectives.

Table 1. Attainment of Quantitative Quality Objectives for Ambient Air Monitoring Data
	Measurement
	Program met objectives for

	
	Promptness
	Completeness
	Precision
	Bias

	Air Toxics
	Yes
	Yes
	Yes
	Yes

	Carbon Monoxide
	Yes
	Yes
	Yes
	Yes

	Lead
	Yes
	Yes
	Yes
	Yes

	Nitrogen Dioxide
	No
	No
	Yes
	Yes

	Ozone
	Yes
	Yes
	Yes
	Yes

	Sulfur Dioxide
	Yes
	Yes
	Yes
	Yes

	PM10
	Yes
	Yes
	Yes
	Yes

	PM2.5
	Yes
	Yes
	Yes
	Yes

	Volatile Organic Compounds (VOCs)
	Yes
	Yes
	Yes
	Yes


Other quality objectives (for example those concerning siting, recordkeeping, etc.) were assessed via laboratory and field system audits.  The results of these audits indicate compliance with ARO's standard operating procedures except for the following:

· The Towntwo site was shadowed by a 20 story office building which was recently completed.  This site was closed in July 2000.

· The Townfour site had problems with vandalism.  A new, more secure, fence was installed in April and the sheriff's department increased patrols in the area to prevent reoccurrences.

· Newly acquired laboratory analytical instruments did not have maintenance logs. New logs were obtained and personnel were instructed on their use.  A spot check, approximately one month later, indicated the new logs were in use.

A review of equipment inventories identified three older sulfur dioxide ambient air monitors that, based on our past experience, are likely to experience problems. Cost information and a schedule for replacement has been prepared and submitted to management for funding.  Based on this schedule, the new monitors will be installed before the end of 2001.

INTRODUCTION
The Acme Reporting Organization (ARO) conducts ambient air monitoring programs for the State Bureau of Environmental Quality and local air quality management districts. These programs involve: 

· monitoring of criteria pollutants to determine the National Ambient Air Quality Standards (NAAQS) attainment status of state and local air quality.  This monitoring is conducted as part of the State and Local Air Monitoring Stations (SLAMS) and National Air Monitoring Stations (NAMS) networks.

· monitoring compounds (volatile organic compounds and nitrogen oxides), referred to as ozone precursors, that can produce the criteria pollutant ozone. This monitoring is conducted as part of the Photochemical Assessment Monitoring Stations (PAMS) network.

· monitoring toxic air pollutants.

The purpose of this report is to summarize the results of quality assurance activities performed by ARO to ensure that the data meets its quality objectives.  This report is organized by ambient air pollutant category (e.g., gaseous criteria pollutants, air toxics).  The following are discussed for each pollutant category:


program overview and update


quality objectives for measurement data


data quality assessment

DATA QUALITY
Data quality is related to the need of users for data of sufficient quality for decision making. Each user specifies their needed data quality in the form of their data quality objectives (DQOs).  Quality objectives for measurement data are designed to ensure that the end user's DQOs are met. Measurement quality objectives are concerned with both with quantitative objectives (such as representativeness, completeness, promptness, accuracy, precision and detection level) and qualitative objectives (such as site placement, operator training, and sample handling techniques).
QUALITY ASSURANCE PROCEDURES
Quality assurance is a general term for the procedures used to ensure that a particular measurement meets the quality requirements for its intended use. In addition to performing tests to determine bias and precision, additional quality indicators (such as sensitivity, representativeness, completeness, timeliness, documentation quality, and sample custody control) are also evaluated. Quality assurance procedures fall under two categories: 

· quality control - procedures built into the daily sampling and analysis methodologies to ensure data quality, and 

· quality assessment - which refers to periodic outside evaluations of data quality.

Some ambient air monitoring is performed by automated equipment located at field sites, while other measurements are made by taking samples from the field to the laboratory for analysis. For this reason, we will  divide quality assurance procedures into two parts – field and laboratory quality assurance.
Field Quality Assurance
Quality control of automated analyzers and samplers consists of calibration and precision checks. The overall precision of sampling methods is measured using collocated samplers. Quality assurance is evaluated by periodic performance and system audits.

Calibration - Automated analyzers (except ozone) are calibrated by comparing the instrument's response when sampling a cylinder gas standard mixture to the cylinder's known concentration level.  The analyzer is then adjusted to produce the correct response.  Ozone analyzers are calibrated by on-site generation of ozone whose concentration is determined by a separate analyzer which has its calibration traceable to the U.S. Environmental Protection Agency. The site's analyzer is then adjusted to produce the same measured concentration as the traceable analyzer. Manual samplers are calibrated by comparing their volumetric flow rate at one or more flow rates to the flow measured by a flow rate transfer standard.  Calibrations are performed when an instrument is first installed and at semi-annual intervals thereafter. Calibrations are also performed after instrument repairs or when quality control charts indicate a drift in response to quality control check standards.

Precision - Precision is a measure of the variability of an instrument.  The precision of automated analyzers is evaluated by comparing the sample's known concentration against the instrument's response. The precision of manual samplers is determined by collocated sampling – the simultaneous operation of two identical samplers placed side by side. The difference in the results of the two samplers is used to estimate the precision of the entire measurement process (i.e., both field and laboratory precision).

Performance Audits - The bias of automated methods is assessed through field performance audits. Performance audits are conducted by sampling a blind sample (i.e., a sample whose concentration is known, but not to the operator).  Bias is evaluated by comparing the measured response to the known value. Typically, performance audits are performed annually using blind samples of several different concentrations.

System Audits - System audits indicate how well a sampling site conforms to the standard operating procedures as well as how well the site is located with respect to its mission (e.g., urban or rural sampling, special purpose sampling site, etc.). System audits involve sending a trained observer (QA Auditor) to the site to review the site compliance with standard operating procedures. Some areas reviewed include: site location (possible obstruction, presence of nearby pollutant sources), site security, site characteristics (urban versus suburban or rural), site maintenance, physical facilities (maintenance, type and operational quality of equipment, buildings, etc.), recordkeeping, sample handling, storage and transport. 

Laboratory Quality Assurance
Laboratory quality control includes calibration of analytical instrumentation, analysis of blank samples to check for contamination, and analysis of duplicate samples to evaluate precision. Quality assurance is accomplished through laboratory performance and system audits.

Calibration - Laboratory analytical instruments are calibrated by comparing the instrument's response when sampling standards of known concentration level.  The difference between the measured and known concentrations is then used to adjust the instrument to produce the correct response.  

Blank Analysis - A blank sample is one that has intentionally not been exposed to the pollutant of interest. Analysis of blank samples reveals possible contamination in the laboratory or during field handling or transportation.

Duplicate Analysis - Duplicate analyses of the same sample are performed to monitor the precision of the analytical method.

Performance Audits - Regular performance audits are conducted by having the laboratory analyze samples whose physical or chemical properties have been certified by an external laboratory or standards organization.  The difference between the laboratory's reported value and the certified values is used to evaluate the analytical method's accuracy.

System Audits - System audits indicate how well the laboratory conforms to its standard operating procedures.  System audits involve sending a trained observer (QA Auditor) to the laboratory to review compliance with standard operating conditions.  Areas examined include: record keeping, sample custody, equipment maintenance, personnel training and qualifications, and a general review of facilities and equipment.

GASEOUS CRITERIA POLLUTANTS
The Acme Reporting Organization monitors the ambient concentrations of the gaseous criteria pollutants carbon monoxide (CO), nitrogen dioxide (NO2), ozone (O3), and sulfur dioxide (SO2) to determine attainment of Federal (NAAQS) and State ambient air quality standards.  Monitoring of these pollutants is conducted continuously by a network of automated stations.

PROGRAM UPDATE
At the beginning of 2000, the Acme Reporting Organization operated 38 ambient air monitoring stations that measured gaseous criteria pollutants. On March 1, 2000, a station was opened at Townone to monitor CO, NO2, O3, and SO2 . The station at Towntwo, which monitored NO2, O3, and SO2, was closed in April 2000.

QUALITY OBJECTIVES FOR MEASUREMENT DATA
The Quality Objectives for the Acme Reporting Organization's ambient air monitoring of gaseous criteria pollutants are shown in Table 2, below.

	Table 2. Quality Objectives for Gaseous Criteria Pollutants

	Data Quality Indicator
	Objective

	Precision
	10%

	Bias
	15%

	Completeness
	75%

	Promptness
	100%


DATA QUALITY ASSESSMENT
Summary
Assessment of the data quality for ARO gaseous criteria pollutants showed that all instruments met goals for accuracy, precision, completeness, and promptness. System audits showed siting problems at three sites, two of these were corrected promptly, while the third site had to be closed due to the construction of a nearby large office building.

Promptness and Completeness
At least 75 percent of scheduled monitoring data must be reported for purposes of determining attainment of NAAQS.  All data must be submitted within 90 days after the end of the reporting quarter.  Table 3 summarizes promptness and completeness for gaseous criteria pollutant data.

	Table 3. Data Quality Assessment for Promptness and Completeness

	Pollutant
	Promptness
	Completeness

	Carbon monoxide
	100%
	95%

	Nitrogen dioxide
	100%
	97%

	Ozone
	100%
	94%

	Sulfur dioxide
	100%
	96%


Precision
At least once every two weeks, precision is determined by sampling a gas of known concentration. Table 4 summarizes the precision checks for gaseous criteria pollutants.

	Table 4. Data Quality Assessment for Precision

	Pollutant
	Precision checks completed
	Percentage within limits

	Carbon monoxide (CO)
	98%
	98%

	Nitrogen dioxide (NO2)
	100%
	97%

	Ozone (O3)
	97%
	98%

	Sulfur dioxide (SO2)
	100%
	98%


Bias
The results of annual performance audits conducted by ARO personnel are shown in Figure 1, below. The center line for each pollutant represents the average bias across all analyzers (i.e., with all analyzers weighted equally).  The lower and upper probability limits represent the boundaries within which 95 percent of the individual bias values are expected to be distributed.

[image: image1.wmf]
Figure 2 shows the results of external performance audits performed with the National Performance Audit Program (NPAP), administered by the U.S. EPA.
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System Audits
Systems audits were performed at approximately 25 percent of the sites during the calendar year 2000.  These audits evaluated areas such as siting criteria, analyzer operation and maintenance, operator training, recordkeeping, and serve as a general review of site operations.  No significant problems were observed, except for the following:

· The Towntwo site was shadowed by a 20 story office building which was recently completed.  This site was closed in July 2000.

· The Townfour site had problems with repeated vandalism.  A new, more secure, fence was installed in April and the sheriff's department increased patrols in the area to prevent reoccurrences.

· The Townsix site had vegetation which had grown too close to the analyzer inlet probes.  The vegetation was removed within one week after the problem was reported.  Personnel from the County Parks and Recreation Department provided assistance removing the vegitation. 


PARTICULATE CRITERIA POLLUTANTS
The Acme Reporting Organization monitors the ambient concentrations of three particulate criteria pollutants:

· Lead;
· PM10  (particles with an aerodynamic diameter less than or equal to a nominal 10 micrometers; and

· PM2.5 (particles with an aerodynamic diameter less than or equal to a nominal 2.5 micrometers)

This monitoring is used to determine attainment of Federal (NAAQS) and State ambient air quality standards.  Monitoring of these pollutants is conducted by sampling for 24 hours every six days by a network of manually operated samplers. 

PROGRAM UPDATE
At the beginning of 2000, the Acme Reporting Organization operated 22 ambient air monitoring stations that measured particulate criteria pollutants. On March 1, 2000, a station was opened at Townone to monitor PM10, PM2.5, and lead. The station at Towntwo, which monitored PM10, PM2.5, and lead, was closed in April 2000.

QUALITY OBJECTIVES FOR MEASUREMENT DATA
The Quality Objectives for the Acme Reporting Organization's ambient air monitoring of particulate criteria pollutants are shown in Table 5, below.

	Table 5. Quality Objectives for Particulate Criteria Pollutants

	Data Quality Indicator
	Objective

	Precision
	7%

	Bias
	10%

	Completeness
	75%

	Promptness
	100%


DATA QUALITY ASSESSMENT
Summary
Assessment of the data quality for ARO particulate criteria pollutants showed that all samplers met goals for accuracy, precision, completeness, and promptness. System audits showed siting problems at three sites.  Two of these were corrected promptly, while the third site had to be closed due to the construction of a large office building, nearby.

Promptness and Completeness
At least 75 percent of scheduled monitoring data must be reported for purposes of determining attainment of NAAQS.  All data must be submitted within 90 days after the end of the reporting quarter.  Table 6 summarizes promptness and completeness data for particulate criteria pollutants.

	Table 6. Data Quality Assessment for Promptness and Completeness

	Pollutant
	Promptness
	Completeness

	Lead
	100%
	93%

	PM10
	100%
	95%

	PM2.5
	100%
	92%


Precision
Precision is determined by operating collocated samplers (i.e., two identical samplers operated in the identical manner). Due to the anticipated poor precision for very low levels of pollutants, only collocated measurements above a minimum level (0.15 g/m3 for lead, 20 g/m3 for PM10, and 6 g/m3 for PM2.5) are used to evaluate precision. Table 7 summarizes the results of collocated measurements made during the calendar year 2000.

	Table 7. Data Quality Assessment for Precision

	Pollutant
	Collocated precision measurements completed
	Collocated measurements within limits

	Lead
	98%
	98%

	PM10
	100%
	97%

	PM2.5
	97%
	98%


Flow rate precision

A flow rate precision check is conducted at least every two weeks for PM10 and PM2.5 samplers.  The flow should be within 10% of the specified value. Results are shown in Table 8.

	Table 8. Flow Rate Precision Checks for Particulate Criteria Pollutants

	Pollutant
	Precision Checks completed
	Precision Checks within limits

	Lead
	98%
	98%

	PM10
	100%
	97%

	PM2.5
	97%
	98%


Flow rate bias
Results of the annual flow rate audits conducted by ARO personnel are shown in Figure 3, below. The center line for each pollutant represents the average bias across all sampler (i.e., with all sampler weighted equally).  The lower and upper probability limits represent the boundaries within which 95 percent of the individual bias values are expected to be distributed.
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Figure 4 shows the results of external flow rate audits for PM10 and lead samplers performed with the National Performance Audit Program (NPAP) which is administered by the U.S. EPA.  Currently NPAP audits of PM2.5 samplers involve sampler collocation rather than flow rate checks
[image: image4.wmf]Measurement Bias
[image: image5.wmf]Measurement bias is evaluated for PM2.5 analyzers by collocated sampling using an audit sampler. For internal audits, the collocated measurements provide an estimate of bias resulting from sampler operations. For external NPAP audits, the collocated measurements provide an estimate of bias resulting from both sampler and laboratory operations. Measurement bias for lead is evaluated by use of standard lead test samples.  This provides an estimate of the bias resulting from laboratory operations. The results of the annual performance audits of PM2.5 and lead conducted by ARO personnel are shown in Figure 5, below.

Figure 6 shows the results of external performance audits for PM10 and lead performed with the National Performance Audit Program (NPAP) which is administered by the U.S. EPA.
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System Audits
Systems audits were performed at approximately one fourth of the sites and at the central analytical laboratory during calendar year 2000.  These audits evaluated areas such as siting criteria, equipment operation and maintenance, operator training, recordkeeping, and served as a general review of site operations.  No significant problems were observed, except for the following:

· The Towntwo site was shadowed by a 20 story office building which was recently completed.  This site was closed in July 2000.
· The Townfour site had problems with repeated vandalism.  A new, more secure, fence was installed in April and the sheriff's department increased patrols in the area to prevent reoccurrences.

No significant problems were found in the laboratory audits, except for failure to keep maintenance logs on several newly acquired analytical instruments. New logs were obtained and personnel instructed on their use.  A spot check, approximately one month later, indicated the logs were in use.

TOTAL AND SPECIATED VOLATILE ORGANIC COMPOUNDS (PAMS)
The Acme Reporting Organization monitors the ambient concentrations of ozone precursors (volatile organic compounds [VOCs], carbonyls, and nitrogen oxides that can produce the criteria pollutant ozone). This monitoring is conducted as part of the Photochemical Assessment Monitoring Stations (PAMS) network. Nitrogen dioxide (one of the nitrogen oxides measured in PAMS) is also a criteria pollutant and its measurement is described under the gaseous criteria pollutant section, above.  Total nitrogen oxides (NOx) measurements are obtained continuously by a network of automated stations. Volatile organic compounds (VOCs), excluding carbonyls, are measured by continuous analyzers (on-line gas chromatographs) at selected sites.  The remaining sites use automated samplers to collect VOC canister samplers which are then transported to the laboratory for analysis. Carbonyls are collected in adsorbent sampling tubes, which are transported to the laboratory for analysis.

PROGRAM UPDATE
At the beginning of 2000, the Acme Reporting Organization operated 5 ambient air monitoring stations that measured ozone precursors. On March 1, 2000, a station was opened at Townone to monitor VOCs, carbonyls, and NOx.

QUALITY OBJECTIVES FOR MEASUREMENT DATA
The Quality Objectives for the Acme Reporting Organization's ambient air monitoring of ozone precursors are shown in Table 9, below.

	Table 9. Quality Objectives for Ozone Precursors

	Data Quality Indicator
	Objective

	Precision (NOx)
	10%

	Precision (VOC, Carbonyls)
	25%

	Bias (NOx)
	15%

	Bias (VOC, Carbonyls)
	20%

	Completeness
	75%

	Promptness
	100%


DATA QUALITY ASSESSMENT
Summary
Assessment of the data quality for ozone precursors showed that all instruments met goals for accuracy, precision, completeness, and promptness. System audits showed siting problems at two sites, both of these were corrected promptly.

Promptness and Completeness

At least 75 percent of scheduled monitoring data must be reported. All data must be submitted within six months after the end of the reporting quarter.  Table 10 summarizes promptness and completeness data for ozone precursors.

	Table 10. Data Quality Assessment for Promptness and Completeness

	Ozone precursor
	Promptness
	Completeness

	Carbonyls
	100%
	80%

	Nitrogen Oxides (NOx)
	100%
	96%

	Total VOCs  (Total non-methane hydrocarbons)
	100%
	87%

	Speciated VOCs 
	100%
	83%


Precision
At least once every two weeks, precision for nitrogen oxides (NOx) and automated VOC analysis were determined by sampling a gas of known concentration. Precision for manual VOC sampling and carbonyl sampling is obtained by analysis of duplicate samples. Duplicates are taken at a frequency of one duplicate for every 10 samples. Table 11 summarizes the precision check results for 2000. 

	Table 11. Data Quality Assessment for Precision

	Ozone precursor 
	Precision checks completed
	Precision checks within limits

	Carbonyls
	91%
	90%

	Nitrogen Oxides (NOx)
	98%
	97%

	Total VOCs  (Total non-methane hydrocarbons)
	90%
	91%

	Speciated VOCs 
	95%
	80%


Bias

The results of the annual performance audits conducted by ARO personnel are shown in Figure 7, below. For NOx and the automated VOC analyzers, the center line represents the average bias across all sites (i.e., with all sites weighted equally).  For the carbonyl and manual VOC analyses, the center line represents the average of  all audit samples for the central analytical laboratory. The lower and upper probability limits represent the boundaries within which 95 percent of the individual bias values are expected to be distributed. Carbonyl and Total VOC measurements represent the average of all audit species.

[image: image7.wmf]Figure 8 shows the results of the external performance audits performed with the National Performance Audit Program (NPAP) which is administered by the U.S. EPA.
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System Audits
Systems audits were performed at two sites during calendar year 2000.  These audits evaluated areas such as siting criteria, analyzer and sampler operation and maintenance, operator training, recordkeeping, and serve as a general review of site operations.  In general both sites were performing well except for the following:

· The Townsix site had vegetation which had grown too close to the analyzer inlet probes.  The vegetation was removed within one week, with assistance from the County Parks and Recreation Department.

A systems audit was also performed at the central analytical laboratory. Results were good with only minor items noted for improvements.

AIR TOXICS
The Acme Reporting Organization monitors the ambient concentrations of air toxic compounds.  Three different methods are used, depending on the class of air toxic compound. Volatile organic compounds (VOCs), excluding carbonyls, are measured by continuous analyzers (on-line gas chromatographs) at selected sites.  The remaining sites use automated samplers to collect VOC cannister samplers which are then transported to the laboratory for analysis. Carbonyls are collected with adsorbent sampling tubes, which are transported to the laboratory for analysis.  Inorganic compounds are collected on PM2.5 filters (as part of particulate criteria pollutant monitoring) and analyzed (after weighing for PM2.5 mass) by inductively coupled plasma mass spectrometry (ICP MS). This monitoring is conducted as part of the Air Toxics monitoring network.

PROGRAM UPDATE
At the beginning of 2000, the Acme Reporting Organization operated five ambient air monitoring stations that measured ambient air toxics. On March 1, 2000, a station was opened at Townone to monitor air toxics.

QUALITY OBJECTIVES FOR MEASUREMENT DATA
The Quality Objectives for the Acme Reporting Organization's ambient air monitoring of ambient air toxics are shown in Table 12, below.

	Table 12. Quality Objectives for Air Toxics

	Data Quality Indicator
	Objective

	Precision
	25%

	Bias
	25%

	Completeness
	75%

	Promptness
	100%


DATA QUALITY ASSESSMENT
Summary
Assessment of the data quality for ambient air toxics showed that all instruments met goals for accuracy, precision, completeness, and promptness. System audits showed siting problems at two sites, both of these were corrected promptly.

Promptness and Completeness
At least 75 percent of scheduled monitoring data must be reported. All data must be submitted within six months after the end of the reporting quarter.  Table 13 summarizes promptness and completeness for ambient air toxics monitoring data.

	Table 13. Data Quality Assessment for Promptness and Completeness

	Pollutant
	Promptness
	Completeness

	Carbonyls
	100%
	78%

	Volatile organic compounds
	100%
	84%

	Inorganic compounds
	100%
	87%


Precision
At least once every two weeks, precision for automated VOC analysis is determined by sampling a gas of known concentration. Precision for manual VOC sampling, carbonyl sampling, and inorganic sampling  is obtained by analysis of duplicate samples. Duplicates are taken at a frequency of one duplicate for every 10 samples. Table 14 summarizes the precision check results for 2000. 

	Table 14. Data Quality Assessment for Precision

	Pollutant
	Precision checks completed
	Precision checks within limits

	Carbonyls
	91%
	90%

	Volatile organic compounds
	98%
	97%

	Inorganic compounds
	90%
	91%


Bias
The results of the annual performance audits conducted by ARO personnel are shown in Figure 9, below. For the automated VOC analyzers, the center line represents the average bias across all sites (i.e., with all sites weighted equally).  For the carbonyl, manual VOC, and inorganic analyses, the center line represents the average of  all audit samples for the central analytical laboratory. The lower and upper probability limits represent the boundaries within which 95 percent of the individual bias values are expected to be distributed. All measurements represent the average of all audit species.

[image: image9.wmf]Figure 10 shows the results of the external performance audits performed with the National Performance Audit Program (NPAP) which is administered by the U.S. EPA.
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System Audits
Systems audits were performed at two sites during the calendar year 2000.  These audits evaluated areas such as siting criteria, analyzer and sampler operation and maintenance, operator training, recordkeeping, and serve as a general review of site operations.  No significant problems were found, except for the following:


The Townsix site had vegetation which had grown too close to the analyzer inlet probes.  The vegetation was removed within one week, with assistance from the County Parks and Recreation Department.

A systems audit was also performed at the central analytical laboratory.  No significant problems were found.

Example of Corrective Action Form
A corrective action request should be made whenever anyone in the reporting organization notes a problem that demands either immediate or long-term action to correct a safety defect, a operational problem, or a failure to comply with procedures. A typical corrective action request form, with example information entered, is shown below. A separate form should be used for each problem identified.

The corrective action report form is designed as a closed-loop system. First it identifies the originator, that person who reports and identifies the problem, states the problem, and may suggest a solution.  The form then directs the request to a specific person (or persons), i.e., the recipient, who would be best qualified to "fix" the problem. Finally, the form closes the loop by requiring that the recipient state how the problem was resolved and the effectiveness of the solution. The form is signed and a copy is returned to the originator and other copies are sent to the supervisor and the applicable files for the record.

	
ARO - Corrective Action Request

	
	
	
	
	
	
	
	
	
	

	Part A - To be completed by requestor
	

	To:
	 John S. Visor
	

	Organization Responsible for Action
	 ARO Ambient Air Monitoring Section
	

	
	
	
	
	
	
	
	
	
	

	Urgency:
	
	
	
	
	
	
	
	

	
	Emergency (failure to take action immediately may result in injury or property damage)
	

	
	Immediate (4 hours)
	
	Urgent (24 hours)
	
	Routine (7 days)
	
	
	

	
	As resources allow
	
	For Information only
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	From:
	 William Operator
	phone:
	 (000) 555 - 1000
	

	
	
	
	fax:
	  (000) 555 - 1001
	e-mail:
	 billo@localhost
	

	
	Copies to:
	
	
	
	
	
	
	
	

	
	(Always send a copy to the ARO Site Coordinator at 115 Generic Office Building, Townone XX, 00001)
	

	
	
	
	
	
	
	
	
	
	

	Problem Identification
	
	
	
	
	
	
	
	

	
	
	Site(Location): 
	 Townsix site
	

	
	
	System: 
	 sample inlet
	

	
	
	Date problem identified: 
	 Aug. 1, 2000
	

	
	
	Nature of problem: 
	 Glass sample inlet and dropout trap broken during removal
	

	
	
	
	 of weeds from site
	

	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Recommended Action:
	 Replace broken parts
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	Signature:
	 William Operator
	Date:
	 Aug. 1, 2000
	

	
	
	
	
	
	
	
	
	
	

	Part B - to be completed by responsible organization
	
	
	
	

	Problem Resolution
	
	
	
	
	
	
	
	

	
	Date corrective action taken: 
	 August 4, 2000
	
	

	
	Summary of Corrective Action: 
	 Replacement parts were ordered and received.  The new 
	

	
	parts were installed within three days of the request.  Data from the days with a cracked sample inlet will 
	

	
	be flagged as questionable.
	

	
	
	
	
	
	
	
	
	
	

	
	Effectiveness of corrective action: 
	 Sample inlet restored to new condition.
	

	
	
	

	
	
	

	
	Signature:
	 John Visor
	Date:
	 Aug. 4, 2000
	

	
	Phone:
	 (000) 555 - 2000
	Fax:
	 (000) 555 - 2001
	

	
	e-mail:
	 jsv@localhost
	
	
	
	

	Send copies of the completed form to the requestor and the ARO Site Coordinator at 115 Generic Office Building, Townone XX, 00001)

	ARO form CAR-1 , May 1, 1999
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