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Background: 

This document covers the design of the Massachusetts Department of Environmental Protection (MassDEP) Air Quality Submission (AQS) Node Flow to the EPA.  The document was developed under the Exchange Network Node Phase 4 (ENN4) Project.
1 Scope of Document
This Flow Configuration Document (FCD) describes the system design for the AQS Data Flow for the Massachusetts Department of Environmental Protection (MassDEP) under the Exchange Network Phase 4 Project contract. The goal of this Data Flow is to: 

· Allow data being reviewed prior to submission to EPA by checking against a set of data quality guidelines, which will be applied when raw data are loaded into EPICS automatically.
· Transfer Air Quality Data (Raw Data transaction set) from MassDEP to EPA using an on-demand submission method from QA Tools through MassDEP’s Integrated Data Exchange Node (MassDEP NODE) to EPA’s Central Data Exchange (CDX) Node.

· Retrieve the processing status from EPA and notify MassDEP personnel of processing status for each submission

This document is intended to include the design details covering the entire flow process of this AQS data flow, which includes the following:

· Design of the Node Plug-ins required to be developed and added to the MassDEP Node for AQS Submission
· MassDEP ENN4 Database modifications necessary to support AQS Plug-in

· System status notifications 
· Design of new MassDEP QA Tools User Interface screens and associated logic to allow MassDEP staff to review data prior to submission to EPA

· Design of the Air Monitoring Public Website (MassAir) Web Pages that will allow the general public access to download Air Quality Data from the State.
2 Reference Documents

The following documents are to be used in conjunction with this FCD:

· AQS-XML_EPICS-ENN4_DataMapping.xls:  Spreadsheet that includes data mapping details from EPICS ENN4 Database Schema to the AQS version 2.0 XML Schema structure.  Included as Appendix A of this document.
3 High Level Design Overview
3.1 Process Overview
The MassDEP AQS Data Flow will include the components outlined in the diagram below: 
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Figure 1: AQS Data Flow Process
The process consists of the following steps:

1. AQS data reporter logs into QA Tools and uploads data file.
2. Based on data thresholds, uploaded files are validated automatically by EPICS database.
3. AQS data reporter logs into QA Tools and makes Submission Criteria Selection.
4. Based on criteria selection, QA Tools retrieves data set and categorizes each Air Quality Data record as either “ready” or “not ready”.
a. AQS data reporter then reviews the retrieved AQS Data Results and may make modifications to action codes or force inclusion of certain sets of “not ready” data. 
b. After review is complete, the AQS Data Reporter may initiate the AQS submission process to the EPA.
5. The QA Tools passes an Identifier for the AQS Submission initiated by the AQS Data Reporter to the MassDEP Node.  The AQS Submission Task gets scheduled immediately and subsequently gets kicked off 30 minutes later performing a series of actions.  The time delay is set by the AQS Submission Scheduling process that gets invoked by the QA Tools in this step.

6. The first action is calling a Stored Procedure on the EPUBLIC.ENN4_ONLINE Database Schema which generates the AQS XML File and returns it to the Node.  The Node will write the resulting XML file to the Node Document table.  The MassDEP Node AQS Plug-in will store a record of the current submission and QA Tools submission Identifier for Status tracking in the NODE_FLOW.AQS_TRANSACTION table.
7. The AQS Plug-in on the MassDEP Node will authenticate with the CDX NAAS authentication services and receive back a security token. 

8. After successful authentication, the MassDEP NODE will submit the AQS-XML file to CDX and receive back a transaction ID.  An email message will be sent to individuals identified in the config.xml that the submission has been successful.  At this point, the AQS Node Plug-in will configure a Task on the MassDEP Node to run to get the AQS Submission Status Report from EPA CDX (GetAQSProcessingReport).
9. The Task will be configured to run once per hour to invoke a series of GetStatus calls to EPA CDX until the AQS Submission processing is completed. 

10. When the processing is complete, the MassDEP NODE will retrieve the processing status and download the error report (if any) from CDX.  

11. An email will then be sent to selected MassDEP NODE users notifying them of the result of the submission.
12. The MassDEP Node will update the AQS Submission status in the NODE_FLOW.AQS_TRANSACTION table from step 10.
13. A scheduled Oracle Job on the EPICS ENN4 database will run to grab back the statuses of the AQS Submissions from the NODE_FLOW.AQS_TRANSACTION table to the ENN4.AQS_TRANSACTION table.
3.2 Detailed View of DB and Server Communications
The following diagram outlines the Database and Server Communications of the AQS Data Flow to show how it will fit within the MassDEP Security Architecture:
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Figure 2:  AQS Data Flow DB/Server Communication
The AQS Data Flow DB/Server communication has the following high level steps; please note that the only traffic generated by the Node within the DMZ zone is the file submission to the EPA CDX Node:  

1. AQS data reporter initiates submission; the ENN4 QA Tools schedules the AQS Submission task on the MassDEP Node.

2. The AQS Submission Tasks interfaces with a stored procedure on EPUBLIC.ENN4_ONLINE to generate the AQS XML File.

3. The MassDEP Node submits the AQS XML File to the EPA CDX Node, and subsequently gets status updates from a separate AQS Task.  The Status Updates are stored locally in the EPERMIT.NODE_FLOW Schema.

4. A scheduled Oracle Job on EPICS.ENN4 runs to grab back the AQS Submission updates from the EPERMIT.NODE_FLOW Schema.

4 Detailed Design Description
4.1 WebServices and Tasks
In order to support the AQS Data Flow, the following data services will be developed to be plugged into the MassDEP Node:

· ScheduleAQSSubmission:  A Data Service that will schedule the SubmitAQSData Task to be executed 30 minutes after this Data Service is invoked by the ENN4 QA Tools.  It will accept the QA Tools AQS Submission Identifier and add it as a Parameter for the SubmitAQSData Task.

· SubmitAQSData:  A Submit Data Service will be configured on the MassDEP Node that will perform a number of steps:

· Accept the QA Tools Submission Identifier and invoke the EPUBLIC.ENN4_ONLINE schema AQS XML Generation stored procedure.

· Store the AQS XML in the NODE.Document table

· Authenticate the EPA CDX Node (configurable) and retrieve a Security Token

· Submit AQS XML File and retrieve a Transaction ID

· Configure the GetAQSProcessingReport Task with the Transaction ID as an input parameter to be run once an hour on the MassDEP Node until the EPA CDX Node finishes processing the AQS Submission.

· Store the AQS Submission Status in the EPERMIT.NODE_FLOW.AQS_TRANSACTION table.
· GetAQSProcessingReport Task:  A MassDEP NODE task that will perform a series of steps: 

· Invoke GetStatus at EPA CDX using the passed in Transaction ID and retrieve the Status
· If the Status = “Failed” or “Processed”

· Invoke Download at EPA CDX to retrieve Error/Results Processing Report
· Email Error/Results Processing Report (see section 4.8) and AQS Submission Status to AQS Data Reporter(s) and Node Administrator(s)

· Update the AQS Submission status to the EPERMIT.NODE_FLOW.AQS_TRANSACTION table.
4.2 Database Updates

4.2.1 EPUBLIC

4.2.1.1 EPERMIT_ONLINE

· Materialized Views

· AQS_TRANSACTION

· AQS_RAW_SUB_TEMP

· Tables

· AQS_TRANSACTION_XML

· To hold XML generated based on AQS_TRANSACTION record

4.2.1.2 ENN4_ONLINE

· Stored Procedures

· AQS_PROCESS_XML (must be modified to accommodate new AQS_TRANSACTION_XML table logic in EPUBLIC).

4.2.2 EPERMIT

4.2.2.1 NODE_FLOW

· Tables

· AQS_TRANSACTION:  Stores AQS Submission Statuses for retrieval back to EPICS ENN4.

4.2.3 EPICS

4.2.3.1 ENN4

· Stored Procedures

· New Stored Procedure to grab statuses back from EPERMIT.NODE_FLOW and update AQS Transaction Records accordingly.

4.3 Email Notification 
In addition to the emails that are sent out by the MassDEP Node, the AQS Submission process will send email notifications to the Email Addresses configured to be sent as part of the Node AQS Submission as stored in the MassDEP XML Node Configuration File.  The following logic will apply:

· Multiple Email Addresses could be configured to receive the Emails in the MassDEP XML Node Configuration File for the AQS Submission.
· Two types of emails will be sent out:

· If either of the MassDEP Node tasks fails, an email will be sent out with the associated transaction ID and error message included.

· When either of the MassDEP Node tasks complete, an email will be sent out with the associated status (the processing report will be included in the email that gets sent out when the GetAQSProcessingReport task completes).

· The emails will be sent out for the following two Data Services:

· SubmitAQSData

· GetAQSProcessingReport

4.4 Submit AQS Data Scenario
The following steps may be followed by the AQS Data Reporter to submit AQS Raw Data to the EPA CDX Node via the MassDEP Node.

4.4.1 Login to QA Tools Application
In order to prepare an AQS-XML submission, a user will need rights to access the MassDEP QA Tools “EPA AQS Submission” Module. 
If a MassDEP User has been granted appropriate rights via the MassDEP Enterprise Security Web Services application, after logging into the QA Tools, an “EPA AQS Submission” link will appear on the left panel for the AQS Data Flow, as shown in the diagram below.
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Figure 4: MassDEP QA Tools AQS Submission Module
4.4.2 Data Upload (outside of AQS Submission Module)
AQS Data Reporters can upload data according to the following text formats at a minimum:

· AIRNow Text File Format (.OBS, .MA1)

· AIRS Text File Format (*.AIR)

· AQS R2 Text File Format (*.R2)

The QA Tools also allows users to enter Data manually for smaller data subsets.
4.4.3 Auto Validation (outside of AQS Submission Module)
When data is uploaded to the QA Tools, raw data auto validation will automatically check the raw data according to predefined guidelines, including data range, data pattern and data format, etc.  Results will be presented to the user who will have the option to update and resubmit data or to assign data quality/null codes accordingly.  Please refer to “ENN4_SDD_QATools_v1.2.doc” System Design Document for more details.
4.4.4 AQS Submission Data Selection
To initiate the AQS Submission Process, the AQS Data Reporter should click on the “EPA AQS Submission” link within QA Tools.  This module allows the user to select the data that they wish to Pre-Validate, prior to submission to EPA.

First, the user should select a Transaction Set and Action Code. 

· Transaction Set:  For this phase, the Transaction Set will be automatically set to RD: Raw Data.

· Based on discussion with MassDEP Lawrence and investigation of current MassDEP business process, the following Transaction Sets may also be implemented:

· Raw Precision (RP):  A very small subset of Air Quality Data for the state; depending on the success of the RD submission, this Transaction Set could also be automated for submission.  

· Raw Accuracy (RA):  Another small subset of Air Quality Data; depending on the success of the RD submission, this Transaction Set could also be automated for submission.  

· Additional AQS Transaction Sets have been investigated and the current necessity for update does not warrant the inclusion of automated submission services via the MassDEP Node for Submission to the EPA during this phase of the Project.

· Action Code: This drop-down will be populated with 3 values: “Insert”, “Update”, and “Delete”.  The default will be blank. 
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Figure 5: Action Code Selection Screen
Once the Raw Data Transaction set and Action Code are selected, the selection criteria for that transaction set will be displayed. The selection criteria for Raw Data will match the screenshot below: 
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Figure 6:  Transaction Set Search
4.4.5 Data Status Review

When the user clicks on the “Search” button, QA Tools will retrieve all raw data meeting the selection criteria selected on the previous screen, and then separate this data into either “Ready for Submission” or “Not ready” category. This will be accomplished by retrieving data in the EPICS database. The primary table for measured results is AQ_RAW_DATA_HOUR, although other tables will need to be linked, as indicated in Appendix A.
Data that meets the following conditions will be marked as “Not Ready”: 

· Not a monitor that MassDEP wishes to send to AQS: AQ_MONITOR_DATA.DATA_RPT_TO_EPA_FLG = ‘N’ 

· Data has not been fully validated by MassDEP: AQ_RAW_DATA_HOUR.DATA_VALIDITY <> ‘VALID’ and AQ_RAW_DATA_HOUR.REVIEW STATUS <> ‘EDITED’
· Selected Action Code does not match expectation: Because the AQS XML schema tracks the Action Code (Insert/Update/Delete) down at the result level, QA Tools will determine, whether each result record has already been submitted to EPA by checking against the EPICS. AQ_RAW_DATA_HOUR database table. 
· Data submitter chose Action Code “I” but AQ_RAW_DATA_HOUR.AQS_SUB_IND = ‘Y’ 

· Data submitter chose Action Code “U” but AQ_RAW_DATA_HOUR.AQS_SUB_IND = ‘N’. 

· Data submitter chose Action Code “D” but AQ_RAW_DATA_HOUR.AQS_SUB_IND = ‘N’.

All data in the search set is written into a temporary table: AQS_RAW_SUB_TEMP.

A screen will be displayed with 2 tabs: “Ready” and “Not Ready”. For the Ready tab, the user can see a summary of each unique combination of Site/Monitor/Parameter/POC/Duration, and see the total number of records for each of these. 
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Figure 10: Summary of Submission Data
Although this screen is read-only, the user can click on the “Edit” Icon to edit an individual record.  The user may also use the Batch Update section to update the ‘Action Code’ or ‘Submit?’ value for all records displayed in the current data table.  The User may use the Filter options to restrict the sets of data displayed to limit the records for use in the Batch Update function.

Any changes will be saved as updates to the AQS_RAW_SUB_TEMP table.

4.4.6 Initiating the CDX Submission Process:

When the user has reviewed the data and is certain that all correct data are included, they can then click the “Confirm Submission” button.  The data in EPUBLIC will be updated via fast refreshable materialized views from EPICS.
When the button is clicked, the ENN4 QA Tools will invoke the ScheduleAQSSubmission Web Service on the MassDEP Node which will schedule the SubmitAQSData service to run 30 minutes after being scheduled.  The SubmitAQSData task is described in the next section.
4.4.7 Post Submittal: Reviewing Past Submissions

Since the MassDEP Node is a proprietary application, and the Node Submissions are initiated from and communicated back to the QA Tools
, a screen will be made available in the QA Tools Application to allow MassDEP AQS Data Reporters to view the AQS Node Submissions and associated statuses:  this will only include Date/Time initiated, Status, and Transaction ID.
4.5 Air Monitoring Public Website (MassAir) – Data Download)

4.5.1 Interfacing with MassDEP Node AQS Submission Data Services
A page on the new Air Monitoring Public Website
 (MassAir) will be devoted to allowing public users to download Air Quality from the State.  The original design encompassed interfacing with the MassDEP Node AQS Submission Plug-in directly, but State security and performance concerns have warranted discussing additional design options.  The following options are under review:

UPDATE:  Based on a Conference Call with MassDEP on 6/27/2008, the decision is to implement the MassAir Data Download Page according to Option 3 below.
1.) Have the MassAir Data Download Page QUERY the AQS Submission Plug-in. (Original Design):
a. Notes:  This would be technically possible since the ePublic Web Server should have access to communicate with the Node Web Server.  A NAAS account would need to be configured for use by MassAir only.

b. Pros:
i. Uses more Exchange Network Tools.
c. Cons:
i. Performance may be an issue (especially with multiple requests at the same time).

ii. Would need to pre-craft the XML and could only offer two pre-defined queries to start out.

iii. Adds additional complexity to the Data Download Process (additional possible points of failure).

2.) Have the MassAir Data Download Page SOLICIT the AQS Submission Plug-in:
a. Notes:  The file could be delivered a couple of ways to the Requester (as discussed on a call with MassDEP on 6/5/2008):
i. Node places the file on an FTP site; Requester is emailed with the logistics and a password to download the file.

1. This may be less secure since all data would be placed on a single FTP Site.

2. This requires that the MassDEP sets up an external FTP Site.

3. A clean-up mechanism for the FTP site would also have to be implemented.

ii. Node emails the Requester when the Download is complete with a Transaction ID.  The requester returns to the Data Download page to download the file.

1. The Node will process SOLICITS during defined off-peak hours; this could result in longer times for Requesters to have to wait to download data.

b. Pros:

i. Still uses more Exchange Network Tools

ii. Performance is not a large factor.
iii. Could offer more query options.
c. Cons:

i. Users have to wait to get the AQS Data (could be up to 24 hours)

ii. It is a multi-step process which requires Users to come back to the Site at a later time (not as user friendly).

iii. Adds additional complexity to the Data Download Process (additional possible points of failure).

3.) Have the MassAir Data Download Page grab the AQS XML Data directly from the ENN4_ONLINE Database (Recommended)

a. Notes:  This is similar to the design decision made with the MassAir Charts and Maps.  The decision was made to retrieve the AQS XML Data for the maps and charts from the ENN4_ONLINE Database to increase performance and streamline the MassAir Website functionality.

b. Pros:
i. User can complete Data Request and get data in a single session.

ii. Performance will be better.

iii. Could offer more query options.

c. Cons:
i. Only using the AQS XML Schema (and associated stylesheets) as an Exchange Network Tool.
4.5.2 MassAir Data Download Page

Regardless of how the Air Quality Data is retrieved from MassDEP, the following functionalities should be available on the MassAir Data Download Page:

· Two data sets at a minimum will be available for download:

· Past 90 Days Raw

· Past 3 years worth of Cleansed Data

· Users will be able to download the data in 3 file formats:

· XML

· Excel (CSV)

· HTML Report (view first, then save to local machine)

· If feasible
, a Search interface can be implemented to allow the Public to download data based on some or all of the Search Criteria available on the QA Tools Data Management > Data Review page.

· Because this page and search feature is already included in the QA Tools, it would be possible to add-in this functionality with less effort if it becomes feasible.

· If this option were allowed, the amount of data available for download would need to be limited based on Search Criteria limits or record counts.  These constraints will be determined during implementation and built into the data query.

5 Performance Considerations

The XML generation step will need to accommodate a typical monthly AQS submission from MassDEP for one parameter group, and must be able to complete in a timely manner. This could include up to ~250,000 measurement records in the case of weather data. 

XML generation will need to be scalable to handle extremely large files. Unzipped XML files may be several 100 MB in size. 

Because of these size issues, careful consideration must be taken throughout development to avoid memory-intensive operations. In particular, the techniques employed for the Oracle Stored XML generation step should be tested against representative large files throughout development.

Appendix A:  ENN4 EPICS to AQS Schema Mapping

AQS-XML_EPICS-ENN4_DataMapping.xls:  Spreadsheet that includes data mapping details from EPICS ENN4 Database Schema to the AQS version 2.0 XML Schema structure.  
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� The Node is communicating to the QA Tools database for the status updates via the Node_Flow schema in EPermit and a stored procedure to grab the updates and place them in EPICS.,


� The MassAir web application was also created under the ENN4 Project.


� This depends on the design decision made for 4.3.1 (Interfacing with MassDEP Node AQS Submission Data Services).  It also depends on the performance and capability found during development and testing.
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		AQS Master Schema Mapping

		AQS XML Schema														EPICS Mapping

		Category		AQS Element Block		Data Element XML Tag		Data Type		Required?		Definition (AQS Coding manual)		Business 
Logic		Table		Column		Notes

		General Submission Information

						FileGenerationPurposeCode		Enumeration of 3 codes (either “AQS” , “AIRNOW”, or “OTHER”)		Yes		Reason for request								hardcoded to "AQS"

						DataGenerationDateTime		DateTime		Yes		Date XML file was generated								will be generated by stored procedure

		Site Information

		FacilitySiteLIst		None		SiteIdentifierDetails		Header												Filter to exclude records where AQ_SITE_DATA.SITE_TERMINATED_DATE is not null'

						StateCode		Enumeration of 55 2-character codes		Conditionally  (see business logic)		A Federal Information Processing Standards (FIPS) code that identifies one of the 50 states, U. S. territories, Washington, DC, or foreign countries.		Must report site number, and either tribal code, state/county codes, or nonstate/county codes		AQ_SITE_DATA		STATE_CODE

						NonStateCode		Enumeration of 2 2-character codes		Conditionally  (see business logic)		new element used for sites out of US		see above

						CountyCode		3 digit code		Conditionally  (see business logic)		A Federal Information Processing Standards (FIPS) code that identifies a county, or other geo-political entity, such as tribe, parish or independent city. For foreign countries, it identifies the geo-political equivalent to U. S. states, such as Mexican states or Canadian provinces.		see above		AQ_SITE_DATA		COUNTY_CODE

						TribalCode		3 character code		Conditionally  (see business logic)		A Federal Information Processing Standards (FIPS) code that identifies one of the tribal areas. Used for Sites and Monitors owned or managed by Tribal Agencies that are within tribal boundaries. This is a separate data field though in batch load it is used in conjunction with a “TT” State Code value and OVERLAYS a County Code in batch load formats.		see above

						FacilitySiteIdentifier		4 digit code		Yes		A numeric identifier (ID) that uniquely identifies each air monitoring site within a county or tribal area. There is no requirement that Site IDs be assigned continuously or in any particular order. Regional and Local organizations are thus free to allocate site numbers in any way they chose as long as there is no duplication within a county and tribal area. For Tribal sites, because tribal areas may cross county or state lines, care must be taken to ensure that the Site ID is unique in the effected Tribal Area and states-county.		see above		AQ_SITE_DATA		AQS_SITE_NUMBER

				BasicSiteInformation		FacilitySiteInsertDetails		Header

						SupportAgencyCode		4 character code		New inserts only		Identifies the agency responsible for the operation of the monitoring site.				AQ_SITE_DATA		SUPPORT_AGENCY_CODE

						LocationAddressText		1 to 256 characters		New inserts only		Specifies the building/street location of the monitoring site.				AQ_SITE_DATA		STREET_ADDRESS_TEXT

						CityCode		5 character code		New inserts only		The city within whose legal boundaries the monitoring site is located.				AQ_SITE_DATA		CITY_CODE

						AddressPostalCode		5 or 9 digit code				The U.S. Postal Service Zone Improvement Plan (ZIP) Code used to address the monitoring site.				AQ_SITE_DATA		ZIP_CODE

						LocalIdentifier		1 to 40 characters				Identification code used by a State, Tribe or Local agency, if different from the AQS Site ID.				AQ_SITE_DATA		LOCAL_IDENTIFIER

						LocalName		1 to 70 characters				The locally defined name of the site.				AQ_SITE_DATA		LOCAL_NAME

						LocalRegionCode		1 to 8 character code				The state-specific geographic/administrative area within which the site is located.				AQ_SITE_DATA		LOCAL_REGION_CODE

						UrbanAreaCode		4 digit code		New inserts only		The urbanized area within which the monitoring site is located. An urbanized area is a U.S. Census Bureau demographic entity that comprises a place and the adjacent densely-settled surrounding territory that together have a minimum population of 50,000 people.				AQ_SITE_DATA		URBAN_AREA_CODE						x

						AQCRCode		3 digit code		New inserts only		Specifies in which of the 247 Air Quality Control Regions (AQCRs) the monitoring site is located.				AQ_SITE_DATA		AQCR_CODE						x

						LandUseIdentifier		Enumeration of 9 identifiers		New inserts only		Categorization of the prevalent land use within 1/4 mile of the monitoring site.				AQ_SITE_DATA		LANDUSE_IDENTIFIER						x

						LocationSettingIdentifier		Enumeration of 3 identifiers		New inserts only		A description of the environmental setting within which the site is located.				AQ_SITE_DATA		LOCATION_SETTING_IDENTIFIER						x

						SiteEstablishedDate		YYYYMMDD		New inserts only		The date on which an air monitoring site began collecting air quality data.				AQ_SITE_DATA		SITE_ESTABLISHED_DATE						x

						SiteTerminatedDate		YYYYMMDD				The date on which a monitoring site ceased to operate.				AQ_SITE_DATA		SITE_TERMINATED_DATE						x

						CongressionalDistrictCode		2 digit code				The Congressional district within which the site is located.				AQ_SITE_DATA		CONGRESSIONAL_DISTRICT_CODE

						CensusBlockCode		1 to 4 digit code		New inserts or updates		The U.S. Census Bureau block within which the site is located.				AQ_SITE_DATA		CENSUS_BLOCK_CODE

						CensusBlockGroupCode		1 digit code		New inserts or updates		The U.S. Census Bureau block group within which the site is located.				AQ_SITE_DATA		CENSUS_BLOCK_GROUP_CODE

						CensusTractCode		1 to 6 digit code		New inserts or updates		The U.S. Census Bureau census tract/block numbering area within which the site is located.				AQ_SITE_DATA		CENSUS_TRACT_CODE

						ClassIAreaCode		4 to 6 character code				The Class One Area within which the site is located. A Class One Area is a geographic area recognized by EPA as being of the highest environmental quality and requiring maximum protection.				AQ_SITE_DATA		CLASS_I_AREA_CODE

						HQEvaluationDate		YYYYMMDD				The date on which the most recent headquarters (HQ) evaluation of the site occurred.				AQ_SITE_DATA		HQ_EVALUATION_DATE

						RegionalEvaluationDate		YYYYMMDD				The date on which the most recent EPA EPA Region Evaluation Date of the site for siting criteria occurred.				AQ_SITE_DATA		REGIONAL_EVALUATION_DATE

						DirectionFromCityCode		16 point compass direction				A representation of the true, as opposed to magnetic, direction of the site from the central business district. If the site is within the central business district, it is a representation of the direction the probe faces.				AQ_SITE_DATA		DIRECTION_FROM_CITY_CODE

						DistanceFromCityMeasure		Kilometers, positive decimal nn.nn				The distance, in kilometers, to the site from the center of the downtown central business district of the city in which the site is located.				AQ_SITE_DATA		DISTANCE_FROM_CITY_MEASURE

						MetSiteIdentifier		9 character identifier				The AQS Site ID where meteorological data is collected, if not collected at this site.				AQ_SITE_DATA		MET_SITE_IDENTIFIER

						MetSiteTypeCode		Enumeration of 6 type codes				The type of meteorological station identified for the monitoring site. Required for sites with monitors in a Photochemical Assessment Monitoring System (PAMS) network.				AQ_SITE_DATA		MET_SITE_TYPE_CODE

						DistanceToMetSiteMeasure		Meters, positive decimal nn.nn				The distance of the associated meteorological site from the air quality monitoring site, in meters. This information is required if the site has monitors that are part of a Photochemical Assessment Monitoring System (PAMS) network. The associated site need not be an AQS site.				AQ_SITE_DATA		DISTANCE_TO_MET_SITE_MEASURE

						DirectionToMetSiteCode		16 point compass direction				A representation of the true, as opposed to magnetic, direction of the meteorological site from this site.				AQ_SITE_DATA		DIRECTION_TO_MET_SITE_CODE

				BasicSiteInformation		GeographicMonitoringLocation		Header

						LatitudeMeasure		Degrees, -90 to 90, decimal nn.nnnnnn		New inserts or updates		The monitoring site's angular distance north or south of the equator measured in decimal degrees. The associated sign specifies the direction of measurement, a positive number indicating north and negative indicating south.		Report either Lat/Long or UTM		AQ_SITE_DATA		LATITUDE_MEASURE						x

						LongitudeMeasure		Degrees, -180 to 180, decimal nn.nnnnnn		New inserts or updates		The monitoring site's angular distance east or west of the prime meridian at Greenwich, UK, measured in decimal degrees. The associated sign specifies the direction of measurement, a positive number indicating east and negative indicating west		see above		AQ_SITE_DATA		LONGITUDE_MEASURE						x

						UTMZoneCode		Positive integer 1 to 60		New inserts or updates		The zone of the universal transverse Mercator (UTM) system in which a site is located. EPA Locational Data Policy requires that coordinates be provided for all sites. AQS will convert the UTM coordinates to latitude/longitude, and store both UTM and latitude/longitude.		see above		AQ_SITE_DATA		UTM_ZONE_CODE

						UTMEastingMeasure		Meters, non-negative decimal nn,nnn,nnn.nn		New inserts or updates		The easting UTM coordinate, expressed in meters (i.e., the horizontal distance from the reference edge of the UTM zone) for the site.		see above		AQ_SITE_DATA		UTM_EASTING_MEASURE

						UTMNorthingMeasure		Meters, non-negative decimal nn,nnn,nnn.nn		New inserts or updates		The northing UTM coordinate expressed in meters (i.e., for the Northern hemisphere, the vertical distance from the equator; for the Southern hemisphere, 10,000,000 minus the vertical distance from the equator) for the site.		see above		AQ_SITE_DATA		UTM_NORTHING_MEASURE

						HorizontalCollectionMethodCode		Enumeration of 37 3-digit codes		New inserts only		Method used to determine the latitude/longitude or UTM coordinates. Required by EPA Locational Data Policy (LDP).				AQ_SITE_DATA		HORIZONTAL_METHOD_CODE						x

						HorizontalReferenceDatumName		Enumeration of 4 identifiers		New inserts only		The edition of North American Datum used as the basis for determining the site coordinates.				AQ_SITE_DATA		HORIZONTAL_DATUM_IDENTIFIER						x

						SourceMapScale		10 digit positive integer		New inserts only		Identifies the ratio of the map or cartographic product to the true location. The data element for scale should be the X value of the 1:X ratio (e.g., if the scale is 1:24,000, the value of the scale data element should be 24,000). The United States Geological Survey 1:24,000 is usually the smallest reasonable scale for locating sub-facility points, such as stacks or pipes.				AQ_SITE_DATA		SOURCE_MAP_SCALE						x

						HorizontalAccuracyMeasure		Meters, positive decimal nn,nnn,nnn.nn				Description of the accuracy of the site coordinates, as a range reported in meters. Only the least accurate measurement needs to be recorded, whether it is latitude or longitude (or UTM easting or northing).				AQ_SITE_DATA		HORIZONTAL_ACCURACY_MEASURE						x

						VerticalMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New inserts only		The elevation, in meters, above or below mean sea level (MSL) of the site.				AQ_SITE_DATA		VERTICAL_MEASURE						x

						VerticalMethodCode		Enumeration of 15 3-digit codes		New inserts only		The method used to determine the Locational Data Policy (LDP) vertical measure.				AQ_SITE_DATA		VERTICAL_METHOD_CODE						x

						VerticalDatumIdentifier		Enumeration of 5 Identifiers		New inserts only		The edition of North American Datum used as the basis for determining the site coordinates.				AQ_SITE_DATA		VERTICAL_DATUM_IDENTIFIER						x

						VerticalAccuracyMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements				Description of the accuracy of the Vertical Measure, reported in meters.				AQ_SITE_DATA		VERTICAL_ACCURACY_MEASURE

				RoadInfluences				Header

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						TangentStreetNumber		1 or 2 digit positive integer		Yes

						TangentStreetName		1 to 50 characters		New insert or existing inserts		Identifies the number of the street around the site for which the data are being submitted. If street name, type road, traffic flow, year of traffic flow, or direction to street is valued, street number must be valued.

						RoadTypeCode		Enumeration of 6 codes		New insert or existing inserts		The type of road or street being described.

						TrafficCountValue		Daily estimate, 12 digit positive integer		New insert or existing inserts		An estimate of the daily traffic volume on the roadway.

						TrafficCountYear		YYYY		New insert or existing inserts		The year when the traffic count value was estimated.

						DirectionToStreetCode		16 point compass direction		New insert or existing inserts		The direction from the site to the street at its nearest point.

						TrafficCountSourceCode		Enumeration of one code				The method by which the traffic volume/flow count was obtained.

				OpenPathMonitorinLocation				Header

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						OpenPathIdentifier		1 or 2 digit positive integer		Yes		A unique numeric identifier for the individual open path at a site.

						DirectionToTransmitterCode		16 point compass direction		New insert or existing inserts		The direction from the receiver to the transmitter at the site.

						BeamLengthMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New insert or existing inserts		The length of the beam projected between the transmitter and the receiver at the site, in meters.

						TransmitterHeightMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New insert or existing inserts		The height of the transmitter above the ground, in meters.

						ReceiverHeightMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New insert or existing inserts		The height of the receiver above the ground, in meters.

						BeamMinimumHeightMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New insert or existing inserts		The height of the beam (at the lowest point from the ground) being projected between the receiver and transmitter at the site, in meters.

						BeamMaximumHeightMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New insert or existing inserts		The height of the beam (at the highest point from the ground) being projected between the receiver and transmitter at the site, in meters

						OpenPathLocationLandUseText		Enumeration of 9 identifiers		New insert or existing inserts		The prevalent land use under the path of the beam being projected between the receiver and transmitter at the site.

		Monitor Information

		MonitorList				MonitorIdentifierDetails		Header												Filter to exclude records where AQ_MONITOR_DATA.AQS_SUBMISSION_INDICATOR = 'N' and AQ_MONITOR_DATA.END_DATE IS NOT NULL

						SubstanceIdentifier		5 digit code		Yes		The code assigned to the parameter measured by the monitor. Parameters may be pollutants or non-pollutants.				AQ_MONITOR_DATA		PARAMETER_ID		links to AQ_REF_PARAMETER via PARAMETER_ID

						SubstanceOccuranceCode		1 or 2 digit positive integer		Yes		An identifier used to distinguish between multiple monitors at the same
site that are measuring the same parameter. For example, the first monitor
established to measure CO at a site could have a POC of 1.				AQ_MONITOR_DATA		SUBSTANCE_OCCURRENCE_CODE

				BasicMonitoringInformation				Header		New Insert only

						ProjectClassCode		Enumeration of 10 2-digit codes				The type of sampling performed by the monitor.

						DominantSourceText		Enumeration of 3 sources				The primary source of the pollutant being measured.

						MeasurementScaleIdentifier		Enumeration of 5 identifiers				The geographic scope of the air quality measurements made by the monitor.

						OpenPathIdentifier		1 or 2 digit positive integer				The specific open path number registered at the site that the monitoring data and monitor represent. The number must be registered at the site before it can be identified by the monitor.

						ProbeLocationCode		Enumeration of 6 codes				The location of the sampling probe.

						ProbeHeightMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		New inserts only		The height of the sampling probe from the ground in meters.

						HorizontalDistanceMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements				The horizontal distance, in meters, of the probe from its supports.

						VerticalDistanceMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements				The vertical distance, in meters, of the probe from its supports.

						SurrogateIndicator		Y/N				Indicates whether a Total Suspended Particulate (TSP) monitor serves as a surrogate monitor for PM-10.

						UnrestrictedAirFlowIndicator		Y/N/W				Indication of whether the flow of air to the monitor is restricted.

						SampleResidenceTime		Time in seconds, positive decimal nn,nnn,nnn.nn				The time in seconds for the sample to move from the probe inlet to the monitor.

						WorstSiteTypeCode		1/2/3				Within a particular monitoring area, those monitors with the highest PM-10 concentrations must have their worst site type set to “1”, and are expected to monitor at the recommended collection frequency. Other monitors must be classified as either: “2”, not worst site monitors; or “3”, monitoring on an accelerated schedule, but not at the recommended collection frequency.

						ApplicableNAAQSIndicator		S/A/B				The applicable NAAQS (National Ambient Air Quality Standards) indicator determines whether the data from a monitor in a monitor planning area should be compared to either the short-term or annual NAAQS, or both.

						SpatialAverageIndicator		Y/N				Indicates whether spatial averaging is to be performed for the individual annual weighted means for sites that are flagged and in the same community monitoring zone.

						ScheduleExemptionIndicator		Y/N				Indicates whether the sampling schedule differs from that required by the standard by approval of the Regional Administrator

						CommunityMonitoringZoneCode		1 to 4 digit code				A sequential number assigned to an optional averaging area with an established, defined boundary within a monitor planning area that has a relatively uniform concentration of annual PM-2.5. Community monitoring zones do not cross geographical lines.

						PollutantAreaCode		1 to 5 character code				Designation of pollutant areas to which the monitor is assigned. Using these fields, up to five pollutant areas can be designated for an individual monitor.
Pollutant areas are geographic areas defined by a program office in which a certain pollutant should be closely watched. Most are problem or non-attainment areas, but attainment areas requiring special attention may also be defined. Types of pollutant areas are status areas, monitoring areas, and monitor planning areas.

						MonitorCloseDate		YYYYMMDD				New element

				MonitorSamplingPeriod				Header		New Insert only

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete								Will be specified  by data submitter

						SamplingBeginDate		YYYYMMDD		If group reported		The date on which a distinct period of operations, i.e., collection of air quality samples, began for the monitor.				AQ_MONITOR_SAMPLING_PERIOD		SAMPLING_BEGIN_DATE						x

						SamplingEndDate		YYYYMMDD				The date on which a distinct period of operations, i.e., collection of air quality samples, stopped for the monitor.				AQ_MONITOR_SAMPLING_PERIOD		SAMPLING_END_DATE						x

				MonitorTypeInformation				Header		New Insert only

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						MonitorTypeCode		Enumeration of 12 codes		If group reported		The monitor's administrative classification.

						MonitorTypeBeginDate		YYYYMMDD		If group reported		The date on which the monitor type assignment went into effect.

						MonitorTypeEndDate		YYYYMMDD				The date on which a monitor type assignment ends.

				MonitorAgencyRole				Header		New Insert only

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						AgencyRoleIdentifier		Enumeration of 3 identifiers		Inserts only		Classification of an agency's role in regard to the monitor.

						AgencyCode		1 to 4 digit code		If group reported		Identification of an agency responsible for performing a role for the monitor.

						AgencyRoleBeginDate		YYYYMMDD		Inserts only		The date on which the agency began performance of the role for the monitor. For the role of reporting, it also indicates the date that precision and accuracy data applies to the agency as reporting organization.

						AgencyRoleEndDate		YYYYMMDD				The date on which the agency ended a period of performance of the role for the monitor. For the role of reporting, it also indicates the last date that precision and accuracy data applies to the agency as reporting organization.

				onitorObjectiveInformation				Header		New Insert only

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						MonitorObjectiveIdentifier		Enumeration of 12 codes		If group reported		Identification of the reason for measuring air quality by the monitor.		Report ID or Urban area, MSA, and CMSA

						UrbanAreaRepresentedCode		4 digit code		If group reported		The urbanized area from which the concentrations originated (not the location of the monitor).		see above

						MSARepresentedCode		4 digit code		If group reported		The Metropolitan Statistical Area (MSA) from which the concentrations originated, not the location of the monitor.		see above

						CMSARepresentedCode		1 to 4 digit code		If group reported		The Consolidated Metropolitan Statistical Area (CMSA) from which the
concentrations originated, not the location of the monitor.		see above

				MonitorSamplingSchedule				Header		Optional

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						FrequencyCode		Enumeration of 30 1- or 2-character codes		If group reported		The required collection frequency (RCF) is mandatory for both Photochemical Assessment Monitoring System (PAMS) regulations for organic compounds and PM-2.5 or PM-10 monitors.

						RCFBeginDate		YYYYMMDD		If group reported		The date on which the required collection frequency (RCF) went into
effect.

						RCFEndDate		YYYYMMDD				The date on which the required collection frequency (RCF) ended.

						RCFJanuaryCode		Enumeration of 7 1-digit codes				Specifies the collection frequency required within an indicated month for a monitor’s required collection frequency when that frequency is stratified random, random, or seasonal. Twelve slots are available, one for each month in a year.

						RCFFebruaryCode		Enumeration of 7 1-digit codes				see above

						RCFMarchCode		Enumeration of 7 1-digit codes				see above

						RCFAprilCode		Enumeration of 7 1-digit codes				see above

						RCFMayCode		Enumeration of 7 1-digit codes				see above

						RCFJuneCode		Enumeration of 7 1-digit codes				see above

						RCFJulyCode		Enumeration of 7 1-digit codes				see above

						RCFAugustCode		Enumeration of 7 1-digit codes				see above

						RCFSeptemberCode		Enumeration of 7 1-digit codes				see above

						RCFOctoberCode		Enumeration of 7 1-digit codes				see above

						RCFNovemberCode		Enumeration of 7 1-digit codes				see above

						RCFDecemberCode		Enumeration of 7 1-digit codes				see above

				MonitorLocationInfluences				Header		Optional

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						TangentStreetNumber		1 or 2 digit positive integer		If group reported		Designation of a street number that exists for the site. Used to associate information about the relationship between specific monitors at the site and tangent roads at the site.

						DistanceToStreetMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		If group reported		The distance in meters between the sensing of air sampling equipment at a monitoring site and the nearest edge of the roadway.

				MonitorObstructions				Header		Optional

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						ObstructionTypeCode		Enumeration of 5 codes		If group reported		The type of obstruction responsible for the restricted air flow of a monitor.

						DirectionToObstructionCode		16 point compass direction		If group reported		The direction from the monitor to the obstruction.

						DistanceToObstructionMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		If group reported		The distance, in meters, between the probe and obstructi

						ObstructionHeightMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements		If group reported		The height, in meters, of the top of the obstruction above the probe.

				MonitorRegulatoryCompliance				Header		Optional

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						MonitorRegulationCode		Enumeration of 5 2-character codes		If group reported		Identification of an EPA regulation for which compliance documentation is required.

						ComplianceIndicator		Enumeration of 4 1-character codes				The compliance status of a monitor with respect to an EPA regulation.

						ComplianceDate		YYYYMMDD				The date on which the current status of the monitor’s compliance with the regulation was achieved.

				MonitorCollocationInformation				Header		Optional

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						CollocationBeginDate		YYYYMMDD		If group reported		The beginning date of the time period during which a collocated monitor pair recorded precision and accuracy data. Used to determine data completeness.

						CollocationEndDate		YYYYMMDD				The ending date of the time period during which a collocated monitor pair recorded precision and accuracy data. Used to determine data completeness.

						PrimaryMonitorDistanceMeasure		Data Element Block: Containes NeasureValue, MeasureUnitCode and MeasureQualifierCode elements				The distance, in meters, between a duplicate sampler and the primary sampler in a collocated pair.

						PrimaryMonitorIndicator		Y/N		If group reported for inserts		Indicates whether the monitor is the primary or duplicate monitor in a collocated monitor pair.

				MonitorProtocol				Header		Optional										AQ_MONITOR_PROTOCOL LINKS TO AQ_MONITOR_DATA THROUGH AQ_MONITOR_DATA.MONITOR_ID

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete								Will be specified  by data submitter

						MPIDNumber		1 or 2 digit positive integer		If group reported		The sequential monitor protocol identification (MP ID) number used to distinguish combinations of sample duration, unit, method, collection frequency, composite type, and alternate method detectable limit (Alt-MDL) for a monitor.				AQ_MONITOR_PROTOCOL		MPID_NUMBER						x

						CompositeTypeIdentifier		Enumeration of 4 identifiers				The time period over which samples are composited, or the frequency of submitting composite samples.		Report Composite type or duration & frequency		AQ_MONITOR_PROTOCOL		COMPOSITE_TYPE_ID

						DurationCode		Enumeration of 22 1-character codes				The period of time during which the blank sample value was collected.		see above		AQ_MONITOR_PROTOCOL		DURATION_CODE						x

						FrequencyCode		Enumeration of 30 1- or 2-character codes				The frequency according to which sample observations are to be made, specified as the amount of time that elapses between observations. Indicates how often 24-hour samples are taken, e.g., daily, every third day, stratified random, etc.		see above		AQ_MONITOR_PROTOCOL		FREQUENCY_CODE

						MethodIdentifierCode		3 digit code				Identifies a particular method for collecting and analyzing samples of the monitor's parameter.				AQ_MONITOR_PROTOCOL		METHOD_ID						x

						MeasureUnitCode		Enumeration of 117 3-digit codes				The dimensional system in which the pollutant concentration or parameter reading is expressed.				AQ_MONITOR_PROTOCOL		MEASURE_UNIT_ID						x

						AlternateMDLValue		Decimal nn,nnn.nnnnn				The method detectable limit defined for the monitor by the reporting agency, which supercedes the EPA-defined method detectable limit for the designated methodology.				AQ_MONITOR_PROTOCOL		ALTERNATE_MDL_VALUE

		Raw Data

		RawDataList				TransactionProtocolDetails		Header		Yes

						CompositeTypeIdentifier		Enumeration of 4 identifiers				The time period over which samples are composited, or the frequency of submitting composite samples.		Report Composite type or duration & frequency

						DurationCode		Enumeration of 22 1-character codes				The period of time during which the blank sample value was collected.		see above		AQ_MONITOR_PROTOCOL		DURATION_CODE

						FrequencyCode		Enumeration of 30 1- or 2-character codes				The frequency according to which sample observations are to be made, specified as the amount of time that elapses between observations. Indicates how often 24-hour samples are taken, e.g., daily, every third day, stratified random, etc.		see above		AQ_MONITOR_PROTOCOL		FREQUENCY_CODE

						MethodIdentifierCode		3 digit code				Identifies a particular method for collecting and analyzing samples of the monitor's parameter.				AQ_MONITOR_PROTOCOL		METHOD_ID						x

						MeasureUnitCode		Enumeration of 117 3-digit codes				The dimensional system in which the pollutant concentration or parameter reading is expressed.				AQ_MONITOR_PROTOCOL		MEASURE_UNIT_ID

						AlternateMDLValue		Decimal nn,nnn.nnnnn				The method detectable limit defined for the monitor by the reporting agency, which supercedes the EPA-defined method detectable limit for the designated methodology.				AQ_MONITOR_PROTOCOL		ALTERNATE_MDL_VALUE

				RawCompositeInformation				Header		No

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						ObservationYear		YYYY		Yes		The calendar year for which the observation was reported.

						CompositePeriodCode		Integer 1 to 53		Yes		Indicates the time period within the year to which the observation applies. It is expressed in units that may be inferred from composite type.

						SamplesCount		Integer 1 to 366		Inserts only		Indicates the number of samples that were combined to yield the composite sample value.

						CompositeSampleValue		Decimal nn,nnn.nnnnn		Inserts only		The value of a composite observation.

						UncertaintyValue		Positive decimal nn,nnn.nnnnn				The measure of method uncertainty associated with the sample data point, which will include components of both the analytical and the volume uncertainty. No blank corrections are assumed (other than laboratory baseline corrections which are an integral part of each analysis).

						QualifierCode		Enumeration of 68 1- or 2-character codes				Qualifications used to describe the composite raw data. They may document exceptional data or quality assurance exceptions.

				RawResults				Header		No

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete								Will be specified  by data submitter

						SampleCollectionStartDate		YYYYMMDD		If group reported		The calendar date for which the observation is being reported.				AQ_RAW_DATA_HOUR		OBSERVATION_DATE_TIME

						SampleCollectionStartTime		HH:MM:SS		If group reported		The time at which the sampling for the reported observation began, in standard time at the location of the monitoring site.				AQ_RAW_DATA_HOUR		OBSERVATION_DATE_TIME

						MeasureValue		Decimal nn,nnn.nnnnn		see logic		The value of an observation being reported.		Report sample value and uncertainty or NullValueCode		AQ_RAW_DATA_HOUR		SAMPLE_VALUE

						UncertaintyValue		Positive decimal nn,nnn.nnnnn		see logic		The measure of method uncertainty associated with the blank data point, which will include components of both the analytical and the volume uncertainty.		see above

						NullDataCode		Enumeration of 36 2-character codes		see logic		Code to explain why no sample value was reported.		see above		AQ_RAW_DATA_HOUR		NULL_DATA_CODE

						QualifierCode		Enumeration of 68 1- or 2-character codes		see logic		Qualifications used to describe the composite raw data. They may document exceptional data, or quality assurance exceptions.		see above		AQ_RAW_DATA_HOUR		QUALIFIER_CODE

						DataValidityCode		Enumeration of 2 codes, V , I, C		see logic		Indicator used to qualify data as Valid, Invalid, or Conditionally Valid				AQ_RAW_DATA_HOUR		DATA_VALIDITY_CODE

						DataApprovalCode		Indicator		see logic		Indicates (Y/N) whether the state has approved this raw data result for regulatory purposes or data analysis, usually as a result of additional quality control review procedures.				AQ_RAW_DATA_HOUR		DATA_APPROVAL_INDICATOR

				RawAccuracyInformation				Header		No

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						AccuracyAuditIDNumber		1 or 2 digit positive integer		If group reported		A sequentially assigned number used to identify (ID) a unique measurement data group for a monitor on a specific date.

						AuditYear		YYYY		If group reported		The year represented by the audit.

						QuarterRepresentedCode		Enumeration of 4 codes				The quarter represented by the audit.

						AccuracyDate		YYYYMMDD		If group reported		The calendar date for which the accuracy audit is being reported.

						AuditTypeIdentifier		Enumeration of 4 identifiers		If group reported		Description of who performed the audit and how the audit standard was certified.

						LocalStandardIdentifier		Enumeration of 19 identifiers		If group reported		The source of the local primary standards used for the audit.

						AuditClassIdentifier		Enumeration of 3 identifiers		If group reported		Description of the class of audit taken at the monitor.

						AccuracyTypeIdentifier		Enumeration of 1 identifier		If group reported		A description of the type of accuracy test performed.

						AuditSampleIdentifier		1 to 10 characters				The unique identity (ID) number of the reference sample used to challenge the instrument.

						LocalStandardExpirationDate		YYYYMMDD				The expiration date for the local primary standard.

						AuditScheduledDate		YYYYMMDD				The initial date that the performance audit was scheduled.

						Level1ActualValue		Decimal nn,nnn.nnnnn		If group reported		The true observation of the parameter value at the prescribed audit level.

						Level1IndicatedValue		Decimal nn,nnn.nnnnn		If group reported		The recorded observation of the parameter value at the prescribed audit level.

						Level2ActualValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level2IndicatedValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level3ActualValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level3IndicatedValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level4ActualValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level4IndicatedValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level5ActualValue		Decimal nn,nnn.nnnnn		If group reported		see above

						Level5IndicatedValue		Decimal nn,nnn.nnnnn		If group reported		see above

						ZeroSpanValue		Decimal nn,nnn.nnnnn				A measurement obtained with gas from a zero concentration. Zero span is the observed value read from the instrument when the concentration of the specific parameter used to test the monitor was zero.

				RawPrecisionInformation				Header		No

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						PrecisionTypeIdentifier		Enumeration of 5 identifiers		If group reported		new element

						PrecisionIDNumber		1 or 2 digit positive integer		If group reported		A sequentially assigned number used to identify (ID) a particular precision check from others, when multiple checks are performed on the same day.

						ActualMethodCode		3 digit code		If group reported		Identifies a particular method for collecting and analyzing samples of the monitor's parameter.

						PrecisionCheckDate		YYYYMMDD		If group reported		The calendar date for which the precision check is being reported.

						ActualValue		Decimal nn,nnn.nnnnn				The true value of the parameter concentration with which the monitor was challenged. For a collocated data pair, the sample value from the primary sampler.

						IndicatedMethodValue		3 digit code				Identifies the particular method for collecting and analyzing the sample value from the duplicate sampler. Only applies to collocated data.

						IndicatedValue		Decimal nn,nnn.nnnnn				The observed value of the parameter concentration with which the monitor was challenged. For a collocated data pair, the sample value from the duplicate sampler.

						CollectedPocIDNumber		1 or 2 digit positive integer				The POC of the duplicate sampler. Only applies to collocated data where the duplicate value is a recorded daily raw data point.

						PrecisionSampleIdentifier		1 to 10 characters				The unique identity (ID) number of the reference sample used to challenge the instrument.

						AuditAgencyCode		4 digit code				The agency submitting precision data resulting from a Federal Reference Method Code (FRM) audit of the manual method for PM-2.5 monitoring. This agency is commonly an EPA laboratory or independent laboratory.

				AnnualSummaryInformation				Header		No

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						SummaryYear		YYYY		If group reported		The year whose raw data is summarized.

						ExceptionalDataTypeCode		Enumeration of 8 codes		If group reported		Indication of whether exceptional data exists in the year being summarized, and whether such exceptional data is included in the reported summary values.

						ObservationsCount		Positive 5 digit integer				The number of raw data values that are the basis for the summary values.

						EventsCount		Non-negative 5 digit integer				The number of data points in the summarized data set that were qualified by exceptional events.

						HighestSampleValue		Non-negative decimal nn,nnn.nnnnn				The highest sample value in the yearly sample value set.

						HighestSampleDate		YYYYMMDD				The earliest date on which the highest sample value in the yearly data set was reported.

						HighestSampleTime		HH:MM:SS				The time of day at which the highest sample value in the yearly data set was reported.

						SecondHighestSampleValue		Non-negative decimal nn,nnn.nnnnn				The second highest sample value in the yearly sample value set.

						SecondHighestSampleDate		YYYYMMDD				If the second highest value is less than the highest, this identifies the earliest date on which the second highest sample value in the yearly data set was reported; if the second highest is equal to the highest, this identifies the second earliest date on which the value was reported.

						SecondHighestSampleTime		HH:MM:SS				The time of day on which the second highest sample value in the yearly data set was reported.

						ThirdHighestSampleValue		Non-negative decimal nn,nnn.nnnnn				The third highest sample value in the yearly sample value set.

						FourthHighestSampleValue		Non-negative decimal nn,nnn.nnnnn				The fourth highest sample value in the yearly sample value set.

						FifthHighestSampleValue		Non-negative decimal nn,nnn.nnnnn				The fifth highest sample value in the yearly sample value set.

						LowestSampleValue		Non-negative decimal nn,nnn.nnnnn				The lowest sample value in the yearly sample value set.

						ArithmeticMeanValue		Non-negative decimal nn,nnn.nnnnn				The measure of central tendency obtained from the sum of the observed pollutant data values in the yearly data set divided by the number of values that comprise the sum for the yearly data set.

						ArithmeticStandardDevValue		Non-negative decimal nn,nnn.nnnnn				The measure of the dispersion about the central tendency of a pollutant that is the square root of the arithmetic mean of the squares of the variation of each data value from the arithmetic mean of the data values of the yearly data set.

						GeometricMeanValue		Non-negative decimal nn,nnn.nnnnn				The measure of central tendency obtained from the sum of the logarithms of observed sample values in the yearly data set, divided by the number of values, with that result applied as an exponent to 10.

						GeometricStandardDevValue		Non-negative decimal nn,nnn.nnnnn				The measure of the dispersion about the central tendency of a pollutant that is based on the variation between the geometric mean of a sample of values and the logarithms of the values themselves.

						TenthPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the tenth percentile of the yearly data set when sorted from lowest to highest.

						TwentyFifthPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the twenty-fifth percentile of the yearly data set when sorted from lowest to highest.

						FiftiethPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the fiftieth percentile of the yearly data set when sorted from lowest to highest.

						SeventyFifthPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the seventy-fifth percentile of the yearly data set when sorted from lowest to highest.

						NintiethPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the ninetieth percentile of the yearly data set when sorted from lowest to highest.

						NinetyFifthPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the ninety-fifth percentile of the yearly data set when sorted from lowest to highest.

						NinetyEighthPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the ninety-eighth percentile of the yearly data set when sorted from lowest to highest.

						NinetyNinthPercentileValue		Non-negative decimal nn,nnn.nnnnn				The sample value occurring in the ninety-ninth percentile of the yearly data set when sorted from lowest to highest.

						ObservationPercentValue		Non-negative decimal nn,nnn.nnnnn				The percent of actual data values that were reported compared to the number of data values that could have been reported for the year.

						BelowHalfMDLCount		Non-negative 5 digit integer				Represents the number of substitutions of one-half the Method Code Detectable Limit value for the year.

				BlankInformation				Header		No

						ActionCode		Enumeration of 3 codes: I, U, D				Identifies whether the element block is an Insert, Update or Delete

						SampleCollectionStareDate		YYYYMMDD		If group reported		The calendar date for which the observation is being reported.

						SampleCollectionStareTime		HH:MM:SS		If group reported		Indicates the beginning of the sampling period in standard time at the location of the monitoring site.

						BlankTypeCode		Enumeration of 2 codes		If group reported		The blank type describes how the un-exposed filter was handled. It has possible values TRIP and FIELD. A type of TRIP means that the filter was taken to the site, but not placed in the instrument, while a type of FIELD means that the filter was placed in the instrument and removed before operation of the instrument.

						MeasureVallue		Decimal nn,nnn.nnnnn		If group reported		Indicates the beginning of the sampling period in standard time at the location of the monitoring site.		Report sample value and uncertainty or NullValueCode

						UncertaintyValue		Positive decimal nn,nnn.nnnnn				The measure of method uncertainty associated with the blank data point, which will include components of both the analytical and the volume uncertainty.		see above

						NullDataCode		Enumeration of 36 2-character codes		If group reported		Code to explain why no blank value was reported.		see above

						QualifierCode		Enumeration of 68 1- or 2-character codes				Qualifications used to describe the blank data. They may document exceptional data, or quality assurance exceptions.		see above

						DataValidityCode		Enumeration of 2 codes, V , I, C		see logic		Indicator used to qualify data as Valid, Invalid, or Conditionally Valid

						DataApprovalCode		Indicator		see logic		Indicates (Y/N) whether the state has approved this raw data result for regulatory purposes or data analysis, usually as a result of additional quality control review procedures.






