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1 Introduction

1.1 Background 

New Jersey, New York and Delaware share common airsheds. Contaminated air transported into the area and emission sources in and across these states impact one another. As a result, it is important for each state to know the quality of air in their own and surrounding states. This information is needed within and across air sheds to evaluate current environmental conditions, environmental trends, is key to health tracking, and is critical to homeland security (particularly emergency response) efforts.

The state environmental agencies of New Jersey, New York, and Delaware have been awarded an EPA challenge grant in which the States will design and implement an Air Quality Data Exchange (AQDE). This exchange will allow each state to share their Air Quality data and in turn view other member states’ Air Quality data. This data will also be used to supply a web based application which will allow the public to view air quality data across the three states in a geospatial format. This data exchange will be built to complement existing federal data submissions of AirNow and AQS, in particular planned enhancements to these data flows to use XML data formats and Exchange Network Nodes for communication.

At present, only a limited amount of air monitoring information is easily available. To access data, states have to contact each other by phone and request the information. This is inefficient and in some cases causes long delays, as states usually want to complete their quality assurance/quality control process before releasing data. As environmental data is essential to health tracking and homeland security efforts, this delay is a serious issue. 
The states intend to improve data sharing, data use, and to provide more consistent information across the region. To accomplish this, the data needs to be available to the individual states more quickly so that they can catch and address issues as soon as possible. Therefore, the states of New Jersey, New York and Delaware are proposing a project that will allow use of the National Environmental Information Exchange Network (NEIEN) to exchange AQS XML data flows, not just with EPA, but state to state. This Flow Configuration Document (FCD) envisions a virtual, customizable, air quality monitoring network using the NEIEN.

1.2 Flow Configuration Document Scope

The current landscape of Air Quality Data Exchange consists of three categories of information:

A. The submission of real-time air quality data to EPA’s AirNow program

B. The submission of air quality data to EPA’s AQS system for regulatory purposes

C. Additional sharing of state air quality data with other exchange partners (states, tribes, EPA, etc.)
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Figure 1: 3 Current Major Categories of Air Quality Information Exchange

This Flow Configuration Document (FCD) envisions a mechanism whereby states can publish their air quality data using a consistent set of Web services and XML schema structure that will be able to support all three major categories of data sharing listed above. The goal of this approach is to streamline data sharing and to improve synchronization of information that is currently being managed in multiple locations.
However, because of coordination with EPA that is required for the AQS and AirNow flows, the application of the FCD for the flows (A) and (B) above is presented in this document as a suggested model for expansion. As such, the primary goal of this document is to ensure that it support the general state-to-state sharing component (C), while still providing a viable foundation to support (A) and (B).

Note: The purpose and focus of this FCD is limited to the exchange between partners, and does not describe what is done with the data to prepare it for sharing, or what the recipient of data will do with the data once it has been obtained. 
Note: This FCD is considered in some aspects to be a companion document to the existing AQS Flow Configuration Document (FCD) developed by EPA, which defines a submit-based exchange protocol and details the AQS processing of data that it receives from the state submissions. The AQDE FCD is intended to define an additional protocol of generic Air Quality data publishing that is seen as an additional data exchange option, as opposed to a replacement of the AQS data exchange already in place. 
2 Data Services 
This FCD defines 3 Network Data Services for the Air Quality Data Exchange. The purpose for defining three separate services is to accommodate varying amounts and types of data that a requester of air quality data may request. These three services are described here:

· Solicit - AQDERawData
: allows a requester to request a large amount of raw
 air quality data. This solicit will be processed by the data provider and provided once the data request has completed. In addition, the data provider may optionally include site and monitor details if they are available. This solicit will be useful when states want to retrieve larger data sets from other states for analysis, or for states to prepare monthly or quarterly data sets for AQS. This solicit can also return Site and Monitor data if the requester requests this information.
· Query - AQDERawData: allows a requester to retrieve small datasets of raw air quality data that will be returned immediately upon request. This query will be useful for applications such as GIS applications that wish to retrieve a small subset of data (for example, one monitor’s hourly data for one moment in time) and display the information immediately on a web page or GIS map.

· Query - AQDEMonitorData: allows the requester to receive only a state’s site and monitor details. This query is useful is the requester only wants to retrieve site or monitor details without needing to include any raw data.
By publishing their Air Quality Data using the three services identified above and described in further detail below, it would be possible for a state to provide all information for (A) Air Now data (B) AQS data and (C) general state-to-state sharing. This is described in the diagram below:
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Note: This FCD proposed that all codes, unless otherwise noted in the FCD, will utilize existing AQS standard code list values. These lists are provided in Appendix A; additional information on these codes can also be found at: http://www.epa.gov/ttn/airs/airsaqs/manuals/codedescs.htm. 

Note: AQS is publishing a separate set of services geared towards retrieval of AQS reports. They have agreed to also implement both the AQDERawData and AQDEMonitorData web services both as solicit methods. 
2.1 Header

Data exchanges between exchange partners, and data submissions to AirNow will be required to be wrapped in the Exchange Network Header. Data submissions to AQS will not be allowed to be wrapped in the header at this time (as directed by the AQS FCD). The table below describes the elements that will make up this header:
	Header Element
	Description
	Example Value
	Required

	Author
	First and Last Name of Individual Submitting the payload (AQS transaction set).
	Jack Brown
	Yes

	Organization
	Name the agency / organization of individual submitting the payload. 
	State X Department of Environmental Quality
	Yes

	Title 
	Type of Submission.
	AQS Flat

AQS XML 
	Yes

	Creation Time
	Date/Time when the header document was generated.
	2003-01-01T12:12:12
	Yes

	Comments
	Open text.
	
	No

	Data Service
	Name of Service Request.
	_________
	No

	Contact Info
	Area Code and Telephone Number, e-mail address of contact (author) 
	555-555-5555, Joe@deq.statex.gov
	Yes

	Notification 
	URI where return document is sent
	Joe@deq.statex.gov
	No

	Sensitivity
	Level of Document Sensitivity 
	Low 
	No

	Property
	
	
	

	Schema Version 
	The version of the AQS submission schema used for the payload.
	2.0
	Yes

	AQSUserID
	Name Value Pair, three character User ID to which rights and audit trail are tied
	ABC
	Yes, if FileGenerationPurpose code is equal to AQS

	AQSScreeningGroup
	Name the AQS screening group for which this data in the payload is being submitted. 
	State X Department of Environmental Quality
	Yes, if FileGenerationPurpose code is equal to AQS

	All Input Parameters specified
	For each supplied parameter there will be a corresponding property block in the Header. The Property Name will be the name of the input parameter and Property Value will be the value supplied by the data requester
	Name: FileGenerationPurposeCode

Value: AIRNOW
	No

	Payload Operation Attribute
	This is specified by payload and describes the operation to be performed on the payload.  Multiple values are allowed, with an operation being defined for every payload in the message.
	Load
	Yes


2.2 AQDERawData (Solicit) 
2.2.1 Overview

Exchange Network Solicit services are used to retrieve larger data sets from data providers that may take a longer time to process and return. Because Air Quality Data Exchange includes situations where a state or EPA may want to request large sets of data, a solicit service is necessary. This solicit has the ability to return raw data as well as site and monitor data, if the requester requests this information and the provider has it available.
The AQDERawData (Solicit) will be used as a general means of retrieving large sets of raw data from states. 
2.2.2 Parameters

The Solicit service contains several parameters that will allow a data requester to filter the results that they wish to retrieve. These input parameters are listed below:

	Solicit Node Parameters
	Optionality
	Description / Business Rules

	Security Token
	Required
	This will be the security token of the data requester obtained by issuing an Authenticate Web Service Call on the Data Provider’s Node.

	Return URL
	Optional
	URL the requester would like the solicit results sent to. If left blank, requester must use subsequent GetStatus and Download Web Services to retrieve the results.

	Request Name
	Required
	AQDERawData 

	Parameter
	
	As following

	1. FileGenerationPurposeCode

	Required
	Reason for request. Must be either “AQS”, “AIRNOW”, or “OTHER”


	2. BeginDate
	Required
	Used to indicate the starting date for which data collection activities should be retrieved. This will be in the YYYYMMDD format.

	3. BeginTime
	Optional
	Used to indicate the starting time (for the supplied Start Date) for which data collection activities should be retrieved. This will be in the HH:MM format. Defaults to midnight (time 00:00, the beginning of the day) if left blank.

	4. EndDate
	Required
	Used to indicate the ending date for which data collection activities should be retrieved.  This will be in the YYYYMMDD format.

	5. EndTime
	Optional
	Used to indicate the ending time (for the supplied End Date) for which data collection activities should be retrieved. This will be in the HH:MM format. Defaults to the end of the day (time 23:59) if left blank.

	6. TimeType
	Optional
	Specifies that both query and return times will be either in “Local” (to the monitor) or “GMT” time.  Defaults to Local if null.  (This is not included in the AQDE flow)

	7. SampleDuration
	Optional
	Must be either “HOURLY” or “MINUTE”. Used to indicate whether HOURLY or MINUTE data is requested. If left blank, HOURLY is assumed.

	8. SubstanceName (pollutants or meteorological data)
	Optional
	Comma separated listing of substances (including air quality or meteorological). If left blank, then requesting all parameters.  This data exchange will use parameter codes that have already been defined by AQS.

	9. MonitorType
	Optional
	This parameter designates the monitoring network from which to retrieve data.  Examples are SLAMS and NAMS.  (Null returns data from all networks).

	10. DataValidityCode
	Optional
	Indicator used to filter out only data that is considered Valid based on the data provider's assessment of the air quality data.

If left blank, return assumes “A”.  Possible values include:
· V: returns only valid data

· A: Returns all data 

	11. DataApprovalIndicator
	Optional
	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.

If left blank, assumes “N”.
· Y: Only return data that has been approved by the state to be used for regulatory review
· N: Includes both data that has been approved and not approved.

	12. StateName
	Optional
	State code defined by AQS. If FacilitySiteIdentifer is provided, State is required (FacilitySiteIdentifer is only unique within a county, and CountyCode is only unique within a state).

	13. CountyName
	Optional
	County code defined by AQS. If FacilitySiteIdentifer is provided, CountyCode is required (SiteIdentifer is only unique within a county). 

	14. CityName
	Optional
	City name.  If included, the array must also include the state.

	15. TribeName
	Optional
	Tribe name.

	16. FacilitySiteIdentifier
	Optional
	Site identifier, as defined by AQS. If blank, return all for the state

	17. MinLatitudeMeasure
	Optional
	Minimum latitude measure, in decimal degrees, from which to return raw data. If blank, return all for the state

	18. MaxLatitideMeasure
	Optional
	Maximum latitude measure, in decimal degrees, from which to return raw data. If blank, return all for the state

	19. MinLongitudeMeasure
	Optional
	Minimum longitude measure (i.e. Western border), in decimal degrees, from which to return raw data. If blank, return all for the state
The standard will be to include negative values.

	20. MaxLongitudeMeasure
	Optional
	Maximum longitude measure (i.e. Eastern border), in decimal degrees, from which to return raw data. If blank, return all for the state
The standard will be to include negative values.

	21. LastUpdatedDate
	Optional
	Returns all data that has been updated since the supplied date. If blank, return all data over the date range supplied above.

	22. IncludeMonitorDetails
	Optional
	If set to “Y”, the state will be requested to retrieve additional metadata about the site and monitor. If set to “N”, state should only supply site and monitor ID information. If blank, assume “N”

	23. IncludeEventData
	Optional
	Valid values “TRUE” and “FALSE”.  If TRUE, then the output file will include measurements effected by an “exceptional event” such as a volcano or forest fire.  Defaults to FALSE.


Note explaining the valid combinations of geopolitical identifiers.  

	If geographic area to select is:
	Then the array must contain:

	State
	State

	County
	State, County

	City
	State, City

	Tribe
	Tribe

	Site
	State, County, SiteNumber

Or

Tribe, SiteNumber

	Bounding Box
	Min Latitude, Max Latitude, 

Min Longitude, Max Longitude


2.2.3 Expected Return

The return of this web service call will be an XML instance document conforming to the AQDE XML schema (EN_AQS_AirQualitySubmission_v2.0.xsd). (See Appendix A for a listing of accepted code values.)
If FileGenerationPurposeCode = “OTHER” (indicating general state-to-state data sharing), the following elements at a minimum will be expected to be returned:

	File Information
· FileGenerationPurposeCode

· FileGenerationDateTime

Basic Site Information

· StateCode or NonStateCode

· CountyCode or TribalCode

· FacilitySiteIdentifier

· LatitudeMeasure

· LongitudeMeasure

Basic Monitor Information

· SubstanceIdentifier
· SubstanceOccuranceCode
	Raw Data Information

· SampleCollectionStartDate
· SampleCollectionStartTime
· MeasureValue or NullDataCode

· DataValidityCode
· DataApprovalIndicator 
Transaction Protocol Information
· DurationCode (“K” = Minute, “1” = Hourly)
· MeasureUnitCode

	If IncludeMonitorDetails set to “Y”, then state should supply all additional site/monitor information that is available.


If FileGenerationPurposeCode = “AQS” (indicating creation of AQS regulatory submission), the following elements will need to be returned:

	File Information
· FileGenerationPurposeCode

· FileGenerationDateTime

Basic Site Information

· StateCode or NonStateCode

· CountyCode or TribalCode

· FacilitySiteIdentifier
Basic Monitor Information

· SubstanceIdentifier
· SubstanceOccuranceCode
	Raw Data Information

· SampleCollectionStartDate

· SampleCollectionStartTime

· MeasureValue or NullDataCode 

	If IncludeMonitorDetails set to “Y”, then state should supply all additional site/monitor information that is available.


If FileGenerationPurposeCode = “AIRNOW” (indicating creation of file for submission to AirNow). The following elements will need to be returned:

	File Information
· FileGenerationPurposeCode

· FileGenerationDateTime

Basic Site Information

· StateCode or NonStateCode

· CountyCode or TribalCode

· FacilitySiteIdentifier
Basic Monitor Information

· SubstanceIdentifier
	Raw Data Information

· SampleCollectionStartDate

· SampleCollectionStartTime

· MeasureValue or NullDataCode

· DataValidityCode
Transaction Protocol Information
· DurationCode (“K” = Minute, “1” = Hourly)

· MeasureUnitCode

	If IncludeMonitorDetails set to “Y”, then state should supply all additional site/monitor information that is available.


If a return URL is provided, the result will be sent back to the requester using the Submit method. If not, the requester must use the GetStatus and Download Web Services.

2.3 AQDERawData (Query)
2.3.1 Overview

This service will be similar to the AQDERawData (Solicit) above, except it is a Query service type and will be expected to return a result synchronously to the data requester. As such, business rules must apply to this service request to ensure that the data that is retrieved is always a small data set.

The query will have three main types of uses, each with a restricted amount of data that can be requested:

1. Retrieve all data for one parameter at one moment in time for all sites in a state.

2. Retrieve all data for all parameters within one site at one moment in time.
3. Retrieve all data for one parameter within one site over a short time interval
 

These restrictions should be enforced to ensure that data can be returned to the data requester n a timely manner.

2.3.2 Parameters 

The list of parameters for AQDERawData (Query) is the same as the list for AQDERawData (Solicit) (see Section 2.1.2). There are only a few business rules that will be altered. This includes:

	Parameter
	Business Rules (changes from table in section 2.1.2)

	BeginDate
	Limit difference between start time and end time to one moment in time (one hour, or one minute) if either multiple substances are selected or multiple locations are selected. If only one substance and one location is selected then allow a date range to be entered (may need to be limited depending on performance). 

	BeginTime
	

	EndDate
	

	EndTime
	

	SubstanceName (Pollutants or Met. Data)
	If FacilitySiteIdentifier is blank
	Required
	Limit to one parameter

	
	If FacilitySiteIdentifier is provided
	Optional
	List desired parameters (comma separated)


2.3.3 Expected Return

The return of this web service call will be an XML instance document using the AQDE schema (EN_AQS_AirQualitySubmission_v2.0.xsd). 

2.4 AQDEMonitorData
This service will be used as a quick query to retrieve monitor and site metadata. 

Below are the input parameters of the query made by the application to each participating states node:

	Parameter
	Optionality
	Business Rules

	Security Token
	Required
	Result of Authenticate Web Service Call on the Provider’s Node

	Request Name
	Required
	AQDEMonitorData

	Row ID
	Optional
	Row ID for data retrieval

	Max Rows
	Optional
	Max row for data retrieval

	Parameter
	
	As following

	1. FileGenerationPurposeCode
	Required
	Reason for request. Must be either “AQS”, “AIRNOW”, or “OTHER” 

	2. SubstanceName (Pollutants or Met. Data)
	Optional
	Comma separated listing of parameters (including air quality or meteorological). If left blank, then requesting all parameters.

	3. MonitorType
	Optional
	This parameter designates the monitoring network from which to retrieve data.  Examples are SLAMS and NAMS.  (Null returns data from all networks).

	4. StateName
	Optional
	State code defined by AQS. If FacilitySiteIdentifer is provided, State is required (FacilitySiteIdentifer is only unique within a county, and CountyCode is only unique within a state).

	5. CountyName
	Optional
	County code defined by AQS. If FacilitySiteIdentifer is provided, CountyCode is required (FacilitySiteIdentifer is only unique within a county). 

	6. CityName
	Optional
	City name.  If included, the array must also include the state.

	7. TribeName
	Optional
	Tribe name.

	8. FacilitySiteIdentifier
	Optional
	Site identifier, as defined by AQS. If blank, return all for the state

	9. MinLatitudeMeasure
	Optional
	If blank, return all for the state

	10. MaxLatitideMeasure
	Optional
	If blank, return all for the state

	11. MinLongitudeMeasure
	Optional
	Western border. If blank, return all for the state
The standard will be to include negative values.

	12. MaxLongitudeMeasure
	Optional
	Eastern border. If blank, return all for the state
The standard will be to include negative values.

	13. LastUpdatedDate
	Optional
	Returns all data that has been updated since the supplied date. If blank, return all data


The return of this web service call will be an XML instance document using the AQDE schema (EN_AQS_AirQualitySubmission_v2.0.xsd). All site and monitor data that the state has available will be returned. 
2.5 AQDERawData Query and Solicit Restrictions

Partners may wish to alter the way in which they share data depending on the partner that is requesting the data. For example, currently most states only submit ozone and PM2.5 data to AirNow; this may mean that the state would like to restrict the amount of data that AirNow can query to only allow access to these two pollutants. A similar restriction may also be placed on the state to AQS transaction only allowing the parameters the state would like to share with AQS and to only include data that has been manually validated by the state. To accommodate this, one of the required input parameters of any of the above Web Service requests is a FileGenerationPurposeCode. This code indicates who the requester is, “AirNow”, “AQS”, or “Other” (another state or tribe for example). This will allow the data provider to only return data that they would like to share with the requester.

Possible sharing restrictions states will impose:

	Web Service Input Parameter

	Exchange Partner
	AirNow
	AQS

	FileGenerationPurposeCode
	“OTHER”
	“AIRNOW”
	“AQS”

	SampleCollection (start/end date time)
	No restriction
	Most recent hour
	Most recent quarter

	FrequencyCode
	Either hour or minute data
	Hour data
	Hour data

	SubstanceIdentifier
	No restriction
	Only substances that the state submits (PM2.5, Ozone, etc.)
	Only substances that the state submits

	DataValidityCode
	No restriction
	V: Only Valid
	V: Only Valid

	DataApprovalIndicator
	No restriction
	No restriction
	Y: Only data that has been approved for regulatory use

	Min/Max Latitude/Longitude
	No restriction
	No restriction
	No restriction

	FacilitySiteIdentifier
	No restriction
	Only allow sites that the state submits data to AQS from
	No restriction

	CountyCode
	No restriction
	No restriction
	No restriction

	StateCode
	For requests to states: must match the state’s state code
	For requests to states: must match the state’s state code
	For requests to states: must match the state’s state code

	LastUpdatedDate
	No restriction
	No restriction
	No restriction

	IncludeMonitorDetails
	No restriction
	No restriction
	No restriction


All of these restrictions are state specific. Some states may wish to limit the amount of information that is available to other partners more than others. 

3 Flow Configuration

3.1 Data Flow Overview
Current air quality data exchanges on the Exchange Network allow for states to submit their data to EPA; there is no option for data partners to publish their Air Quality data using the Web Services described in Section 2. Instead, currently for an AirNow submission, the state submits to AirNow’s ftp site, and for an AQS submission the state node invokes CDX’s Submit Web Service or submit using the traditional method.
The Web Services described in Section 2 have the capability to allow any data requester (whether it be an exchange partner, or an EPA program like AQS or AirNow) to pull data directly from the state’s Exchange Node. The AQDE data flow in this FCD envisions a two phased approach. In phase 1, states will still need to submit their data to the EPA programs; however, exchange partners will be able to pull the data from states publishing using the services defined in this FCD. In Phase 2, the EPA programs could also publish and request data from states using the same process as the other exchange partners. 

It is assumed that each participating state will be able to publish all necessary data to their exchange node. It is also a requirement that each state when returning data to a requester will only return one XML file (all data must be packaged in one instance document) and that this file will be zipped.
3.1.1 Current Method
In the current method there are three different data requesters: AirNow, AQS and other Exchange Partners. As stated above, AirNow and AQS will receive data by state submissions. The exchange partners will instead make a solicit or query to pull data from the state. The diagram below illustrates the current AQDE data flow implementation:
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A. AirNow

1. Currently states submit data directly to AirNow via an AirNow hosted ftp site. These submissions are made every hour for both Ozone and PM2.5. 

B. AQS

1. Currently states must submit data to AQS within 90 days of the end of each quarter. Submissions are made to the CDX Node, by invoking the EPA hosted Submit Web Service. The Air Program staff must then log into AQS to move the data from CDX to AQS and go through the necessary steps to load the data into production. For more information on the AQS submission process see the AQS Flow Configuration Document. 
C. Exchange Partner

1. A requester would invoke one of the 3 Web Services described in Section 2. 
2. The state node will then process the request in the following steps:
a. Verify the requester’s credentials (locally controlled username passwords) using the Authenticate Web Service
b. Generate an XML instance file based on the partner’s request.
c. If Query: send the resulting XML file back to the user
If Solicit: Change status to completed, and if a return URL is provided submit the results to the requester. 

3. The state node returns the results to the requester.

3.1.2 Suggested Method
In the suggested data exchange method, it is proposed that AirNow and AQS would become exchange partners, meaning they would follow the method described in Current Method Section C (above). Please note, this is a suggested method, in no way does this imply that either AirNow or AQS will change their current requirements for the state to submit data to them. For any information regarding the current method (submissions to AQS) see the AQS Flow Configuration Document Version 0.4. 
It is important to point out that this data flow allows all participants to be both requesters and providers of data. Once a member has incorporated the web services provided above they can begin sharing their Air Quality Data. This is illustrated in the diagram below:
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Because states often submit to AQS a smaller subset of the data that they collect, and generally only submit ozone and PM2.5 to AirNow, it will be important to use the FileGenerationPurposeCode when requesting data, to let the data provider know which subset of the states data should be included in the service return. Based on this it will only return data that it allows to be sent to each partner type. In other words, if AirNow invokes a query to the state and doesn’t specify which parameters to return, may only return ozone and PM2.5 (or any other parameters it would like to share with AirNow). Also, for AQS submissions, the state may only return data that has DataValidityCode set to Validated. 
(States may opt to use the existing submit method to send data to AQS. For information regarding this service please refer to the AQS Flow Configuration Document Version 0.4 supplied by EPA, which fully defines the details of that process.)

3.1.3 Registration and Discovery of AQDE Services (Optional)
The AQDE Project Team is considering utilizing a tool developed by a Homeland Security Challenge Grant. This tool is an Exchange Network Web Services Registry that will allow any data provider of AQDE Web Services to register their service in a central registry and also provide users to discover, query and view data from other data providers. This registry would then allow potential consumers of Air Quality data to go to one location to determine all Nodes that publish this type of data. All data providers who are creating the AQDE Web services outlined in Section 2 above are encouraged to also register their service with the Service Registry to allow their service to be discovered by others in the Exchange Network community. 

To register using the HLS toolkit a user will need to generate a Metadata XML file which contains its Node information (Name, address, etc.) and Dataflow information (dataflow name, list of input parameters, and allowable values for each parameter). This XML file can then be submitted to the Central Registry hosted at CDX (still in development phase) or to a local registry (local registry located wherever the tool is deployed). After registering the service it can be viewed and accessed using the tool. The tool also provides functionality to download responses to data requests or to filter the XML return and apply stylesheets to manipulate the data returned (GML, HTML or CSV). 

3.2 Data Flow Web Services Process
Described below are the processes for each data flow web service

3.2.1 AQDERawData (Solicit)
By invoking the Solicit a requester has the option of providing a return URL. There are thus two methods in which the solicit results can be returned to the requester:

If a return URL is provided:
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1. The requester will first invoke the state node’s Authenticate Web Service. The requester will have already created an account with the state and will have a username and password attached to this account.

2. If the requester has provided valid credentials the state node will return a security token to the requester.

3. The requester will then invoke the state’s AQDERawData (Solicit) Web Service passing the input parameters of the solicit. This includes:

a. Security Token

b. Return URL 

c. Request

d. Parameters: array of string
4. The state node will process the request and change the status to complete once it has completed the task.

5.  The state node will then invoke the request node’s Authenticate Web Service passing in its security credentials

6. Request node passes the state node a security token

7. The state node invokes the request node’s submit Web Service passing the following information:

a. Security Token

b. Transaction ID

c. One zipped XML instance document of the data requested using the AQDE schema (EN_AQS_AirQualitySubmission_v2.0.xsd).

If a return URL is NOT provided:
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1. The requester will first invoke the state node’s Authenticate Web Service. The requester will have already created an account with the state and will have a username and password attached to this account.

2. If the requester has provided valid credentials the state node will return a security token to the requester.

3. The requester will then invoke the state’s AQDERawData (Solicit) Web Service passing the input parameters of the solicit. This includes:

a. Security Token

b. Return URL = Null
c. Request

d. Parameters: array of string

4. The state node will process the request and change the status to complete once it has completed the task.

5. The requesting node will continuously invoke the state node’s GetStatus Web Service. This requires passing the Transaction ID and a valid security token. Because the Security Token will expire after a given time, before each GetStatus request the request node must first invoke the state node’s Authenticate Web Service.

6. The State node then returns the status of the process. If status = processing, then repeat step 5.

7. Once the status has changed to complete, the request node will invoke the state node’s Download Web Service, passing a new Security Token and the Transaction ID.
8. The state node will then return the following information:

a. Security Token

b. Transaction ID

c. One zipped XML instance document of the data requested using the AQDE schema (EN_AQS_AirQualitySubmission_v2.0.xsd).

3.2.2 AQDERawData (Query) and AQDEMonitorData
By invoking either of the Query Web Services the process will follow the process below:
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1. The requester will first invoke the state node’s Authenticate Web Service. The requester will have already created an account with the state and will have a username and password attached to this account.

2. If the requester has provided valid credentials the state node will return a security token to the requester.
3. The state node will process the request.

4. The requester will then invoke one of the state’s Query Web Service passing the input parameters of the query (including the Security Token obtained in step 2)

5.  The state node will then return the following information:

a. Security Token

b. Transaction ID

c. The result of the query in String format (The string will be returned in the AQDE XML format)
4 Appendix A: Accepted Code Values
ApplicableNAAQSIndicator

Accepted Values:

· S

· A

· B

AQCRCode

3 Digit Code defined in each state’s “AQCR Counties Table”

AgencyRoleIdentifier

Accepted Values:

· ANALYZING

· COLLECTING

· REPORTING

BlankTypeCode

Accepted Values:

· TRIP: Filter was taken to the site, but not placed in the instrument 

· FIELD: Filter was placed in the instrument and removed before operation of the instrument
CensusBlockCode 

4 Digit Code defined in each state’s “Blocks Table”

CensusBlockGroupCode 

1 Digit Code defined in each state’s “Blocks Table”

CensusTractCode 

3 to 6 Digit Code defined in each state’s “Blocks Table”

CityCode

See http://www.epa.gov/ttn/airs/airsaqs/manuals/codedescs.htm for a complete list of State Codes descriptions defined by AQS

ClassIAreaCode

6 Character Code defined in each state’s “Class One Areas Table”

CollectionFrequenciesTable

1 to 2 digit code defined in each state’s “Collection Frequencies Table”

CompositePeriodCode 

Accepted Values:

· 01-04: Quarterly 

· 01-04: Seasonal

· 01-12: Monthly

· 01-53: Weekly

· 01: Annually 

CompositeTypeIdentifier

Accepted Values:

· MONTHLY

· QUARTERLY

· SEASONAL

· WEEKLY

CongressionalDistrictCode 

2 Digit Code defined in each state’s “Congressional Districts Table”

CountyCode or TribalCode

See http://www.epa.gov/ttn/airs/airsaqs/manuals/codedescs.htm for a complete list of County Codes descriptions used by AQS

DataApprovalIndicator 
· Y: Only return data that has been approved by the state to be used for regulatory review 
· N: Includes both data that has been approved and not approved.

DataValidityCode 
· V: Valid
· I: Invalid

· C: Conditionally Valid
DirectionFromCityCode

Accepted Values:

	· E
	· NE
	· ENE
	· SSE

	· W
	· SE
	· ESE
	· SSW

	· S
	· NW
	· NNE
	· WNW

	· N
	· SW
	· NNW
	· WSW


DirectionToMetSiteCode

16 point compass direction (same as above)
DirectionToObstructionCode

16 point compass direction (same as above)
DirectionToStreetCode

16 point compass direction (same as above)
DirectionToTransmitterCode

16 point compass direction (same as above)
DominantSourceText 

Accepted Values:

· AREA

· MOBILE

· POINT

ExceptionalDataTypeCode

1 digit code defined in each state’s “Exceptional Data Types Table”

FacilitySiteIdentifier

These codes are defined by each state

FileGenerationPurposeCode

· AQS

· AIRNOW

· OTHER

FrequencyCode

· HOURLY

· MINUTE

HorizontalMethodCode

Accepted Values:

· 001:ADDRESS MATCHING-HOUSE NUMBER

· 002: ADDRESS MATCHING-BLOCK FACE

· 003: ADDRESS MATCHING-STREET CENTERLINE

· 004: ADDRESS MATCHING-NEAREST INTERSECTION

· 005: ADDRESS MATCHING-PRIMARY NAME

· 006: ADDRESS MATCHING-DIGITIZED

· 007: ADDRESS MATCHING-OTHER

· 008: CENSUS BLOCK-1990-CENTROID

· 009: CENSUS BLOCK/GROUP-1990-CENTROID

· 010: CENSUS BLOCK/TRACT-1990-CENTROID

· 011: CENSUS-OTHER

· 012: GPS CARRIER PHASE STATIC RELATIVE POSITION

· 013: GPS CARRIER PHASE KINEMATIC RELATIVE POSITION

· 014: GPS CODE (PSEUDO RANGE) DIFFERENTIAL

· 015: GPS CODE (PSEUDO RANGE) PRECISE POSITION

· 016: GPS CODE (PSEUDO RANGE) STANDARD POSITION (SA OFF)

· 017: GPS CODE (PSEUDO RANGE) STANDARD POSITION (SA ON)

· 018: INTERPOLATION-MAP

· 019: INTERPOLATION-PHOTO

· 020: INTERPOLATION-SATELLITE

· 021: INTERPOLATION-OTHER

· 022: LORAN C

· 023: PUBLIC-LAND-SURVEY-QUARTER SECTION

· 024: PUBLIC-LAND-SURVEY-FOOTING

· 025: CLASSICAL SURVEYING TECHNIQUES

· 026: ZIP CODE-CENTROID

· 027: UNKNOWN (not accepted for new data loading)

· 028: GPS - UNSPECIFIED

· 029: GPS - WITH CANADIAN ACTINVE CONTROL SYSTEM

· 030: INTERPOLATION - DIGITAL MAP SRCE (TIGER)

· 031: INTERPOLATION - SPOT

· 032: INTERPOLATION-MSS

· 033: INTERPOLATION-TM

· 034: PUBLIC LAND SURVEY - EIGHTH SECTION

· 035: PUBLIC LAND SURVEY - SIXTEENTH SECTION

· 036: PUBLIC LAND SURVEY - FOOTING

· 037: ZIP+4 CENTROID

· 038: ZIP+2 CENTROID

LandUseIdentifier

Accepted Values:

· AGRICULTURAL

· BLIGHTED AREAS

· COMMERCIAL

· DESERT

· FOREST

· INDUSTRIAL

· MILITARY RESERVATION

· MOBILE

· RESIDENTIAL
LocalRegionCode

1 to 2 digit code defined in each state’s “Local Regions Table”

LocationSettingIdentifier

Accepted Values:

· RURAL

· SUBURBAN

· URBAN AND CENTER CITY

MeasurementScaleIdentifier 

Accepted Values:

· MICROSCALE

· MIDDLE SCALE

· NEIGHBORHOOD

· REGIONAL SCALE

· URBAN SCALE

MeasureUnitCode

See http://www.epa.gov/ttn/airs/airsaqs/manuals/units.htm for a complete list of Unit descriptions used by AQS

MethodIdentifierCode

See http://www.epa.gov/ttn/airs/airsaqs/manuals/codedescs.htm for a complete list of Method descriptions used by AQS

MetSiteTypeCode

Accepted Values:

· AIRPORT

· NWS

· ON-SITE MET EQUIP

· ON-SITE UA MET

· OTHER

· OTHER AIRS SITE

MonitorObjectiveIdentifier

Accepted Values:

· EXTREME DOWNWIND

· GENERAL/BACKGROUND

· HIGHEST CONCENTRATION

· INVALID CODE TEST

· MAX OZONE CONCENTRATION

· MAX PRECURSOR EMISSIONS IMPACT

· OTHER

· POPULATION EXPOSURE

· REGIONAL TRANSPORT

· SOURCE ORIENTED

· UNKNOWN

· UPWIND BACKGROUND

· WELFARE RELATED IMPACTS

MonitorRegulationCode 

Accepted Values:

· FC

· QC

· RM

· SC

· ST

MonitorTypeCode

Defined in each state’s “Monitor Types Table”

NullDataCode

Accepted Values:

· AA: SAMPLE PRESSURE OUT OF LIMITS

· AB: TECHNICIAN UNAVAILABLE

· AC: CONSTRUCTION/REPAIRS IN AREA

· AD: SHELTER STORM DAMAGE

· AE: SHELTER TEMPERATURE OUTSIDE LIMITS

· AF: SCHEDULED BUT NOT COLLECTED

· AG: SAMPLE TIME OUT OF LIMITS

· AH: SAMPLE FLOW RATE OUT OF LIMITS

· AI: INSUFFICIENT DATA (CAN'T CALCULATE)

· AJ: FILTER DAMAGE

· AK: FILTER LEAK

· AL: VOIDED BY OPERATOR

· AM: MISCELLANEOUS VOID

· AN: MACHINE MALFUNCTION

· AO: BAD WEATHER

· AP: VANDALISM

· AQ: COLLECTION ERROR

· AR: LAB ERROR

· AS: POOR QUALITY ASSURANCE RESULTS

· AT: CALIBRATION

· AU: MONITORING WAIVED

· AV: POWER FAILURE (POWR)

· AW: WILDLIFE DAMAGE

· AX: PRECISION CHECK (PREC)

· AY: Q C CONTROL POINTS (ZERO/SPAN)

· AZ: Q C AUDIT (AUDT)

· BA: MAINTENANCE/ROUTINE REPAIRS

· BB: UNABLE TO REACH SITE

· BC: MULTI-POINT CALIBRATION

· BD: AUTO CALIBRATION

· BE: BUILDING/SITE REPAIR

· BF: PRECISION/ZERO/SPAN

· BG: MISSING OZONE DATA NOT LIKELY TO EXCEED LEVEL OF STANDARD

· BH: Interference/co-elution

· BI: Lost or damaged in transit

· BJ: Operator Error

· BK: Site computer/data logger down

ObstructionTypeCode 

Accepted Values:

· BUILDINGS

· CLIFFS

· OTHER

· RIDGES

· TREES/BRUSH

OpenPathLocationLandUseText

Accepted Values:

· AGRICULTURAL

· BLIGHTED AREAS

· COMMERCIAL

· DESERT

· FOREST

· INDUSTRIAL

· MILITARY RESERVATION

· MOBILE

· RESIDENTIAL

ProbeLocationCode 

Accepted Values:

· GROUND LEVEL SUPPORT

· OTHER

· POLE

· SIDE OF BUILDING

· TOP OF BUILDING

· TOWER

ProjectClassCode

2 digit code defined in each state’s “Project Types Table”

QualifierCode

See http://www.epa.gov/ttn/airs/airsaqs/manuals/qualifiers.htm for a complete list of Qualifier descriptions used by AQS

QuarterRepresentedCode 

Accepted Values:

· Q1

· Q2

· Q3

· Q4

RoadTypeCode

Defined in each state’s “Road Types Table”

SampleDurationCode

· 1 – HOURLY 
· K – MINUTE 
StateCode or NonStateCode

See http://www.epa.gov/ttn/airs/airsaqs/manuals/codedescs.htm for a complete list of State Codes descriptions used by AQS

SubstanceIdentifier

See http://www.epa.gov/ttn/airs/airsaqs/manuals/codedescs.htm for a complete list of parameter descriptions used by AQS
SubstanceName
Same as SubstanceIdentifier
SubstanceOccuranceCode

These codes are defined by each state

SupportAgencyCode

4 Digit Code defined in each state’s “State Agency Table”

UrbanAreaCode

4 Digit Code defined in each state’s “State Urbanized Areas Table”. If the monitoring site is not within an urbanized area, use code 0000.

VerticalMethodCode

Accepted Values:

· 001: GPS CARRIER PHASE STATIC RELATIVE POSITION

· 002: GPS CARRIER PHASE KINEMATIC RELATIVE POSITION

· 003: GPS CODE (PSEUDO RANGE) DIFFERENTIAL

· 004: GPS CODE (PSEUDO RANGE)PRECISE POSITION

· 005: GPS CODE (PSEUDO RANGE)STANDARD POSITION (SA OFF)

· 006: GPS CODE (PSEUDO RANGE)STANDARD POSITION (SA ON)

· 007: CLASSICAL SURVEYING TECHNIQUES

· 008: OTHER

· 009: ALTIMERY

· 010: PRECISE LEVELING-BENCH MARK

· 011: LEVELING-NON BENCH MARK CONTROL POINTS

· 012: TRIGONOMETRIC LEVELING

· 013: PHOTOGRAMMETRIC

· 014: TOPOGRAPHIC MAP INTERPOLATION

· 000: UNKNOWN

WorstSiteTypeCode

Accepted Values:

· 1

· 2

· 3



� This FCD uses the current AQS definition of “raw” and therefore includes:


Actual results [hourly, daily, or sub-hourly (minute) averages] – Sample values that have been collected by monitoring stations that can be defined for a given date and time of day.


Composite data – Composite  data are concentration values derived from two or more air samples obtained at different times and combined and analyzed as one sample.


Accuracy information – For reporting quality control information.


Precision information – For reporting quality control information. 


Annual summary information – Provides summary information for a reporting year (e.g. max, min values, averages, percentiles, etc.)


Blank Information – Blanks data provides an audit of background concentrations of parameters in the un-exposed filters.


� For the purposes of this FCD, “raw” data is defined as air quality monitoring data that has been averaged to either 1-minute averages or hourly averages.


� FileGenerationPurposeCode has allowable values of “AQS” and “AIRNOW” because this FCD envisions as a suggested model that these service requests could be used by EPA to retrieve Air Quality data to satisfy these specialized data flows in addition to general Air Quality data exchange. 


� “Other” is defined as any air quality data exchange other than submission to EPA’s AQS program or to EPA’s AirNow program. 


� It has yet to be determined what a “short time interval” is. This will be determined during testing. The query needs to be limited to allow the processing node to process the request before there is a time out error.


� For both SolicitAQDERawData and QueryAQDERawData Web Services
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