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The rain is falling. . .
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. . .what do I use to catch it?

 AQS Data Mart
 AQS - Reports
 Discoverer
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Session times

 8:00 – 8: 20   Introduction & AQS Data Mart
 8:20 – 8: 40   Break/Try Data Mart
 8:40 – 9: 10   AQS – Reports
 9:10 – 9: 30   Break/Try Reports
 9:30 – 9: 50   Discoverer
 9:50 – 10:00  Q&A
 10:00 – 12:00  Try Discoverer/DM/AQS Reports 
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Goals – to know when to use the cup 
or the bucket
 AQS Data Mart
 AQS - Reports
 Discoverer – the “build-your-own query” tool
 For each of the above:

 Background
 Areas of use/intended audience 
 Registration information
 Examples of output
 Where to get help
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What is AQS?
 A system composed of a database, a computer application, regulations, 

policies, other rules/procedures, required uses, schedules, etc.
 Lives at the National Computer Center; accessed via the Internet
 Stores ambient air quality data, both current and historical (summaries: 

1960’s to present, raw data: 1993 to present)
 Centralizes the location of data
 AQS must maintain constant readiness to accept data, and thus is

limited in the number and size of queries that can run
 Intended users:  

 those who provide data from their federal, state, 
local, or tribal agency to the EPA to fulfill 
regulatory and voluntary obligations
 those using the data to perform tracking, analysis or QA
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What is the AQS Data Mart?
 A database containing all of the information from the AQS system

since 1980
 Allows users to make queries of unlimited quantities of data
 Any “application” can connect to it (within tech/security limits)

 Direct Interface”, AirExplorer, AirCompare, KML files, etc.
 AQS Data Mart will also include data for AQS monitors that is 

reported to AirNow
 Intended users:

 air quality data analysts in the regulatory, academic, and health research 
communities

 those who need to download large volumes of detailed technical data
 people who need the AQS data for the application they are building
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What is Discoverer?
 An Oracle tool – an application that can only connect to the 

AQS database
 Uses an end-user-layer (EUL) to bridge the gap between 

database and user 
 Allows AQS users to create custom queries
 Intended users: 

 air quality data analysts who are knowledgeable about the AQS 
database structure
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Intended audience

• those providing 
data to AQS who 
want to create ad-
hoc reports for QA 
or analysis
• those familiar 
with the AQS 
database structure

• those who provide 
data from their 
federal, state, local, 
or tribal agency to 
the EPA
• standard reports are 
available for QA

• air quality data 
analysts in the 
regulatory, academic, 
and health research 
communities 
• an AQS account is 
not needed

DiscovererAQSAQS Data Mart
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Update frequency

• Works Against 
Same Database as 
AQS…

• Continuously 
Updated by State / 
Local / Tribal 
Organizations
•Summaries Re-
Computed when 
Posted

•5 Nights / Week
•Mon - Friday
•Updated by 
Automated 
Processes @ 3 am

DiscovererAQSAQS Data
Mart
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Registration

• Included with 
AQS Registration
• Your AQS 
account is your 
Discoverer 
account
• Setup of 
Discoverer 
software is also 
necessary

• Registration form at 
TTN AQS site: 
www.epa.gov/ttn/airs/aqsaqs

• Must go through 
S/L/T/Regional 
approval process

• Need an Exchange 
Network Node 
account (for Direct 
Interface application)
• Registration info:  
www.epa.gov/ttn/airs/aqsdatam
art/access.htm

DiscovererAQSAQS Data Mart

2 FOR 1 

SPECIA
L!!!



12

Examples of output

• Excel (xls)
• document (txt)
• Acrobat (pdf)
• web (htm)
• comma-
separated (csv)

•Acrobat (pdf)
•document (txt)
• Excel (xls)

• xml
• export to Excel or 
IE using a provided 
stylesheet

DiscovererAQSAQS Data Mart
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http://www.epa.gov/ttn/airs/aqsdatamart/access.htm

AQS Data Mart
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AQS Data Mart – steps

 Registration
 Authenticate before each session
 Choose the type of query you want to run
 Build your query by entering selection criteria
 Submit the query for execution
 Download the results
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AQS Data Mart – requirements
Software
 System requirements:
Browser with Java Runtime Environment (JRE) version 1.5 or later

Registration
 Need CDX Node account 
 To obtain, send an email with subject “Node account to access the AQS Data Mart”
to the EPA Node Helpdesk at epacdx@epa.gov
 Include the following information:
Your name
Address (physical)
Email
Phone
Supervisor’s name
Supervisor’s email
Supervisor’s phone
 User ID and password information will be sent to your email address
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AQS Data Mart
 When you access the Data Mart, you will probably get this security message:

 You may safely click “Run” to allow the application to open (Hermes is 
the name of an EPA server). If you want to avoid getting this message each 
time you open the application, check the “Always…” box before clicking 
“Run”.
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AQS Data Mart
 Your browser window when you have successfully accessed the application:
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AQS Data Mart – steps

 Registration
 Authenticate before each session
 Choose the type of query you want to run
 Build your query by entering selection criteria
 Submit the query for execution
 Download the results


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AQS Data Mart

 to “Authenticate”
Authentication window will pop up:

 Enter your User ID and Password and click “Connect”.
 If you get an error message during the authentication step, either your account is invalid
or you mistyped your User ID or Password.
 Your login is valid for 30 minutes, so if you get a “token error” you must authenticate 

again.
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AQS Data Mart – steps

 Registration
 Authenticate before each session
 Choose the type of query you want to run
 Build your query by entering selection criteria
 Submit the query for execution
 Download the results



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AQS Data Mart
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AQS Data Mart

 Choose the type of query you want to run
 At the top left of the screen is a pull down menu that lists the 5 types of queries 
available.
 Each query type differs in the data that is returned and the format it is in. 
(Appendix A of the Data Mart User’s Guide has descriptions.)

 You will almost always want to run the Values Query. It allows 
you to select any of the measured data available in the Data Mart and 
returns it in the most easy to read format.
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AQS Data Mart

 Build your query by entering selection criteria

 There are 4 facets to air quality data query 
construction:
 Geography
 Substance / parameter

 Individual or a class (e.g., criteria, toxic)
 Time
 Other AQS metadata

 Be judicious – there’s a lot of data in the Data 
Mart
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AQS Data Mart

 Build your query by entering selection criteria
 There are two tabs for entering your selection criteria: “Location and Substance”
and “Time and Measures”. The screen defaults to the first.
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AQS Data Mart

1 – Select the query you want to run: Values Query
2 – You must select at least one Location selection and at least one Substance selection.
For our example, we selected:
North Carolina
Wake County
Ozone

NOTE – every time you 
request a pull down 
menu, there may be a 
delay as the database is 
actually being queried
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AQS Data Mart

1 – You must select Dates and Statistic Name.  For our example we selected:
20080101
20080331
Daily Maximum Sample Measurement

2 - Method Type, Method ID, Sample Duration, and Times are optional. Will default to “All” if not 
selected.
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AQS Data Mart

 Submit your query

 Submit the query to be processed.
 You will receive a Transaction ID.
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AQS Data Mart

 Download your query results
 Easier way is to wait for an email from “aqsdatamart@EPA” with the 
subject “AQS Data Mart report AQDM_RR_XXXXX.xml is ready”
and click on the link in the email

 Other way is to use the interface to request the status of the query from 
the database, and when the status is “Processed”, click “Download”.  Save 
the file with an .xml extension.

Files over 50Mb cannot be downloaded via the Interface and must be downloaded via the email.
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AQS Data Mart Direct Interface -
output

 Data output is in XML format
Means that each value is surrounded by tags that indicate what the value represents.
Good for machine-reading, but poor for human reading.

 XML can be easily reformatted into human readable format using a “stylesheet”
(a stylesheet is provided and a link is in the XML file or you can build your own stylesheet)

 XML files can be opened in spreadsheet programs (eg, Microsoft Excel)
When opening XML file, Excel will prompt “Open with the following stylesheet applied”

 All codes converted human-readable text.
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AQS Data Mart Direct Interface -
output

 Data output rendered in a browser:
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AQS Data Mart Direct Interface -
output

 To view the file in MS Excel:
1. Open Microsoft Excel
2. Open the .xml file
3. Choose the option that says “Open the file with the following stylesheet applied:”
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AQS Data Mart - help
Need help accessing or using the AQS Data Mart Direct interface or interpreting
the data you’ve received?

The following are available:

 Access Help: EPA Help Desk at 1-866-411-4372
Tell them you need help with the AQS Data Mart.
Or via email (epacallcenter@epa.gov)

 Data Interpretation / System Use:  Data Mart system managers via email 
(aqsdatamart@epa.gov)

 User documents:
AQS Data Mart Direct Interface User Instructions at 
http://www.epa.gov/ttn/airs/aqsdatamart/access.htm
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AQS

AQS Access:  https://oasext.epa.gov/aqs
AQS Information: http://www.epa.gov/ttn/airs/airsaqs/
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The AQS Database

The AQS database can be considered to have four 
fundamental types of data:
 Sites: Information about monitoring locations
 Monitors:  Information about how measurements 
are taken 
“Monitor” is not an instrument but a record of a parameter at a site

 Detail Data:  Measurements, Summaries, and QA 
information
 Reference Data:  Information about real-world 
entities (e.g. States, Pollutants (parameters), etc.)
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Summary Data

 There are nearly 2.2 Billion data points in AQS
 To Facilitate the Retrieval of Data, Data is Summarized at 

Many Different Levels for Each Monitor:
 NAAQS Averages (8-Hour Running Averages, 24-Hour 

Block Averages, 3-Hour Block Averages)
 Daily
 Site Daily (Currently only for PM2.5… Soon for Lead)
 Quarterly
 Annual
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Summary Data

the fly in the ointment for summary data is . . . 
Exceptional Events
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Exceptional Events

The Federal Regulations (40 CFR Part 50.14)
allow Ambient Air Quality Measurements that are
Exceedances or Violations of the National Ambient
Air Quality Standards (NAAQS) that are caused
by an “Exceptional Event” to be excluded from
Attainment demonstrations.

(Exceptional Event Rule = EER)
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EER  - AQS Process

 Reporting Agency “flags” data with exceptional Event 
Flag, and submits justification to EPA

 Regional office either concurs with exclusion or “non-
concurs”
 Soon, Regions will Have the Ability to Specify an 

Applicable Standard to which the Value should be Excluded
 AQS computes summaries (daily, quarterly, and annual) 

that either include or exclude the flagged data, with a 
unique “Exceptional Data type” and “Pollutant Standard”
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Exceptional Data Types

0 – No data has been flagged
1 – The summary excludes all flagged data
2 – The summary does not exclude any data 
5 – The summary excludes regionally concurred flagged data

 AQS (and Data Mart and Discoverer) will have one of 
these two combinations of EDT for every summary record:
 0 Only
 1, 2, and 5

 So if a monitor has values flagged, there will be three
summary records for it for the year!  (and the day)

 Each of these Combinations will be Applied Against 
All Available Pollutant Standards for the Compound
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AQS Reports

 There are 30 Standard Reports
 Process about 100,000 Reports Requests / Year

 Metadata – site and monitor descriptions
 Raw data – listing of measured values as well as 

System-Calculated NAAQS Averages
 Summary –daily, quarterly, annual summaries 

(and 3-year site-level design values soon)
 QA – Data Quality Indicator Report

c2
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c2 added DV text - may not be appropirate
added NAAQS text
ctsuser, 10/27/2009
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Metadata Reports

 Site Description (AMP380)
 Monitor Description (AMP390)
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Site Description example
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Site Information

 Tells You 
 Where You Are
 How Your Site Is Set Up

 Geography: nearby Streets, land use, etc.
 Open Path Set Up
 Which PM2.5 Monitor is the Primary Monitor

 Identified by
 State Code - County Code - Site Number OR
 Tribal Code - Site Number

c3
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c3 changed first sub-bullet under 'how your site is set up'

Changed ID to number.  It is my (and I think others) preferred terminology.  A site id is trationally XX-YYY-ZZZZ or state-county-site 
(see the report on previous page).  calling both of these reference Site ID has caused confusion, so we've got to be better at using the
'site number' term.
ctsuser, 10/27/2009
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Monitor Description example
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Monitor Information
 Tells You:

 How a Given Pollutant is Measured
 When Sampling Began
 What Network(s) to Which the Monitor Belongs
 What Agencies Run the Monitor & What They Do
 What Are the Monitoring Objectives 
 What Obstructions are Nearby
 What Nearby Roads May Affect the Monitor
 If the Monitor is Collocated, Was it the Primary or Collocated 

Monitor?  If Collocated, which is the Primary?
 How Frequently Does the Monitor Try to Get a Sample?

 Identified by
 AQS Site ID + Pollutant Code + Parameter Occurrence Code 

(POC – Think of it as a Sequence Number)



46

Raw Data Reports

 Raw Data Listing (AMP350)
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Raw Data Report – daily values
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Raw Data Report – hourly values
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Detail Data
 Tells You

 Sample Measurement Obtained by the Instrument
 User Reports:

 Individual Sample Data (Raw Data)
 Any Notes & Flags Pertaining to the Sample Data

 Audit Data (Precision and Bias Data)
 AQS Computes:

 Multi-hour Averages (e.g. 8-hour running average)
 Daily Summaries
 Site Summaries (PM2.5 and Lead Only)
 Quarterly Summaries
 Annual Summaries
 Site Annual Summaries (PM2.5 and Lead Only)

 Identified by
 Individual Sample Data

 Monitor ID + When the Sample Was Taken (Date & Time) + Status
 Audit Data

 Monitor ID + When the Sample Was Taken (Date & Time)
 Summary Data

 Monitor ID + Time Period Summarized + Sample Duration + Exceptional Data Type + Pollutant 
Standard
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Summary Reports

 Site Daily Summary (AMP355)
 Daily Summary (AMP435)
 Quick Look (AMP450)
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Site Daily Summary (AMP355) 
Example
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Daily Summary (AMP435) example
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Quick Look (AMP450) example
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QA Reports

 Data Quality Indicator Report (AMP255)
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QA (AMP255) example

 Quality Control (AMP255)

 Annual PE (AMP255)

 More on the AMP255 in Wednesday’s QA session
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AQS Workfiles

 Text output listings of the data that are used in the 
Reports

 Convenient to use in Third-Party Applications 
(SAS, Excel, Access, etc)
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Discoverer
http://iasint.rtpnc.epa.gov/discoverer/plus
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Discoverer - output
 Discover provides customizable reports when an AQS report 

doesn’t give you exactly what you want
 Analyze data by sorting, graphing, crosstabs
 Exportable as

 Excel (.xls)
 csv
 txt
 pdf
 html



59

Discoverer – requirements
Software
 System requirements:
Browser with Java Runtime Environment (JRE) version 1.5 or later

Discoverer: http://oasext.epa.gov/discoverer/plus or
visit AQS website at http://www.epa.gov/ttn/airs/airsaqs/aqsdiscover/

Registration
 Need AQS account (user ID and password assigned)
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Discoverer - help
Need help accessing or using Discoverer?

The following are available:

 EPA Help Desk at 1-866-411-4372
Tell them you need help with AQS/Discoverer

 EPA Help Desk via email (epacallcenter@epa.gov)

 Online training via web conferencing – notices sent to registered AQS users

 User documents:
AQS Discoverer User Guide at http://www.epa.gov/ttn/airs/airsaqs/manuals/
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Discoverer – how to build a query
 Create a Connection
 Choose a Layout
 Select Items

 To Display
 To Filter By

 Specify Sorting (optional)
 Specify Totals (optional)
 Specify Run-Time Parameters (optional)
 Run Report
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What Can Discoverer Produce?

 Data Listing Reports
 Cross-Tabulation Reports (Pivot Tables)
 Graphs & Charts
 Data extractions

(Excel, HTML,
and CSV) 
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Types of “Core” Data in AQS

Si
te

M
on

ito
rs

Da
ta
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Key Terminology

WorksheetsQueries
RecordsRows
ItemsColumns  
FoldersTables

Interface to database  = End User Layer 
Grouping of Tables = Business Area
Group of worksheets = Workbook
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What you need

 AQS userid and password
 Java-enabled Web browser 
 url:  https://oasext.epa.gov/discoverer/plus
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How To Build a Query in Discoverer

 Create a Connection
 Choose a Layout
 Select Items

 To Display
 To Filter By

 Specify Sorting (Optional)
 Specify Totals (Optional)
 Specify Run-Time Parameters (Optional)
 Run Report
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The REAL Way to Build a 
Query…
 FORM A GOOD QUESTION!!
 Understand the Data You Need to Answer the 

Question
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Your Business Areas

 Folders are composed primarily of views 
(i.e., combinations of tables) in the aqsprod 
database as described in the AQS Data 
Dictionary

 Reference tables (e.g., States, Parameters, 
Units)

 Raw data and other additional folders in 
AQSprod

AQS basicAQS basic AQSprodAQSprod
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Why is the EUL Necessary?

Monitors

Sites

Annual 
Summaries
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End User Layer
End User Layer

Why is the EUL Necessary?
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Data Model for AQS
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Data Model for AQS, cont’d
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Data Model for AQS, cont’d
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https://oasext.epa.gov/discoverer/plushttps://oasext.epa.gov/discoverer/plus

Starting Discoverer Plus
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Create a Connection
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Connection created

Use this 
connection
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Successful connection
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Selecting Items
 AQS basic is the 

simplest Business 
Area 

 Scroll through list of 
folders

 Expand a folder to 
see its items
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 Highlight items 
and move them 
to the Selected
side 

Selecting Items, cont’d
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Conditions
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Table Layout

Click and drag headings to desired order
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Sort Orders
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Selecting Parameters
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Results



85

Where to Get More Information

 AQS Data Mart

 AQS & Discoverer

http://www.epa.gov/ttn/airs/aqsdatamart/access.htm

AQS Access:  https://oasext.epa.gov/aqs
Information: http://www.epa.gov/ttn/airs/airsaqs/

Discoverer Access:  http://iasint.rtpnc.epa.gov/discoverer/plus


