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Definitions

Block—A group of data elements in an XML file. A block includes everything between a
matching pair of open and close tags. For example, the electronic address block could
include the following two data elements: electronic address text and electronic address

type.
Data Element—A data field, such as project name.

Extensible Markup Language (XML)—A format for transferring data by including a self
describing tag on each data element that identifies the data element. An example of a self
describing tag is <ProjectName>. XML files are text documents that include tags for each
data element.

Primary Component—A set of data elements or group of data elements in an XML file that
must be uniquely identified. A primary component includes everything between a
matching pair of open and close tags. In WQX, the four primary components are
<Project>, <Monitoring Location>, <Activity>, and <Activity Group>. The WQX XML
schema requires at least one of these primary components to be included.

Reusable Data Block—A repeatable group of data elements in an XML file. For example, a
depth or height measure element will always have a measurement value and a
measurement unit, so these are repeatable elements.

Root Component—The highest level of data elements in an XML file. The root component is a
set of XML tags that contain all other data elements in the schema. In WQX, the root
component is Organization.

Schema—A defined, customized group of data elements that is organized in a set structure. The
U.S. Environmental Protection Agency (EPA) has defined an XML schema for WQX.

Tag—A pair of identifiers used in XML files to label specific data elements. For example, a
project name of “Chesapeake Bay” would be identified by the tag
<ProjectName>Chesapeake Bay</ProjectName>. An open tag has no “/” and a close tag
starts with a “/”.

Water Quality Exchange (WQX)—A data flow (or data transfer process) that uses an XML
schema to enable states, Tribes, EPA, and others to share water quality monitoring data.

XML—See Extensible Markup Language.
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Introduction

Welcome to the Water Quality Exchange (WQX) Extensible Markup Language (XML) Training
Manual. WQX is a data flow (or data transfer process) that uses an XML schema to enable you
to load data into the U.S. Environmental Protection Agency’s (EPA’s) Storage and Retrieval
(STORET) warehouse using XML files. XML allows you to format the data being imported and
ensure that the data are consistent with the WQX XML schema. Once proper XML files are
created that are consistent with the schema, you can migrate the data into the STORET
warehouse.

This document will help you understand the content and structure of an XML file that is based
on the WQX XML schema. This training manual covers the required data elements for these
XML files. By the end of the tutorial, you should

= Be able to identify WQX XML blocks and tags
= Understand basic WQX business rules and data structure

= Understand what Activity groups and trip blanks are and how they can be documented
using XML.

This training manual includes a “WQX_Demotest.xml” file, which contains a sample file that
can be used to assist in this tutorial. Please take a moment to find it on your computer using
Microsoft (MS) Windows Explorer or a similar navigation program. You can open the file in a
browser, such as Internet Explorer, or a text editor, such as WordPad. Because you will be
accessing the “WQX_Demotest.xml” file in this tutorial, you should write down the full path
location on a piece of paper.

WQX Data Structure at a Glance

To understand how WQX transmits your data in an XML file, it is important that you understand
how the data are structured. The WQX data structure follows the way organizations generally
report water quality monitoring:

= Anorganization is the group that collects water quality monitoring information
= An organization may have one or more projects to collect data

= Monitoring locations are places where monitoring activities occur

= Monitoring activities are conducted by an organization’s staff

= Results are the data collected or produced from monitoring activities

= Activity Groups are categories of activities, such as field sets, replicates, subsamples,
and quality control (QC) samples.

In the demonstration WQX file we will be working with (see Figure 1), as in all WQX XML
files, all of the data elements are included within the <Organization> group or root component.
For this tutorial, the organization is called “DEMOTEST.” Figure 1 illustrates how WQX is
structured to follow monitoring steps. If you count the tags of the different primary components,
you will see that we will be working with the data elements for one project, one monitoring
location, three activities, and one activity group for this organization.
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Figure 1. Overview of WQX XML schema structure for this tutorial.
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Data Elements

If you review an XML file with a browser, such as Internet Explorer, you can click on the “+”
sign next to the tag to expand the in-depth information. We will explore the following
components in this tutorial:

= QOrganization

=  Project

= Monitoring location
= Activity

* Result

= Activity group.

Organization

All of the information in an XML file is contained within an organization. Within the
<Organization> root component, there are several primary data elements, including organization
description, telephonic information, electronic address, organization address, project, monitoring
location, and activity.




Water Quality Exchange (WQX) XML Training Manual

The Organization root component has only a few simple business rules, as indicated in the WQX
Flow Configuration Document,* which defines WQX data services, approaches and processes
used to exchange information, and the WQX Data Dictionary,” which defines all WQX data
elements and associated business rules. For example, the Organization Identifier and the Formal
Name of the Organization are required. No other fields are required, although a few are
conditionally required if certain other information is provided. For example, if a Telephone
Number is provided for the organization, the Telephone Number Type is then required.

Project

Figure 2 shows the required information for projects in the WQX XML schema. Within the
<Project> primary component, the data are stored between tags of related fields. For example

= The unique project ID is CBCP-001, and the data are labeled with the <Projectldentifier>
open and close tags

= The project name is labeled by the <ProjectName> tags
= The project description is labeled with the <ProjectDescriptionText> tags.

If you use a text editor to view an XML file (as shown in Figure 2), you will see the
corresponding data information for each field between the open and close tags.

+ <0OrganizationAddresss
- <Project=>
<Projectldentifier>CBCP-001</ProjectIdentifier=
=ProjectMame=Water Quality and Biological Health of the Chesapeake Bay</ProjectMame:
<ProjectDescriptionText>This project has 3 specific objectives: 1. Determine the sources of pollution
causing or contributing to existing or anticipated pollution problems in the Bay and its estuaries. 2.
Evaluate the effectiveness of efforts to reduce or eliminate those sources of pollution. 3. Evaluate
progress toward achieving and maintaining water quality standards and toward protecting and
restoring the fisheries, shell-fisheries and other living resources of the Bay. A monitoring program
has been developed consisting of three main elements: water quality monitoring, sediment
monitoring, and taxonomic diversity /richness monitoring. An overall goal is to understand linkages
between pollution sources and ecological problems.</ProjectDescriptionTesxt>
</Projects
+ <MonitoringLocation=
+ <hActivitys
+ <Activity>

Figure 2. <Project> data elements.

The <Project> primary component has two required fields and one optional field. The two
required fields are Project Identifier and Project Name. The Project Identifier, which can be up to
35 characters long, can be reused to update or edit project data in WQX without repeating all of
the data fields in XML. Project Description is an optional field, but is recommended so that a
user of the data can understand what the project is about.

The <Project> primary component may also contain a binary large object, such as a PDF
document containing additional information about the project. The fields containing the file

1 U.S. EPA (Environmental Protection Agency). 2006. Water Quality Exchange Flow Configuration Document,
Version 1.0. U.S. EPA, Office of Water, Washington, DC. November 15. Available at
http://www.exchangenetwork.net/exchanges/water/wagx.htm.

2 U.S. EPA (Environmental Protection Agency). 2006. Water Quality Exchange Data Dictionary. U.S. EPA, Office
of Water, Washington, DC. September 13. Available at http://www.exchangenetwork.net/exchanges/water/wgx.htm.
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name for the binary large object and the text extension of the file are only required if the
Attached Binary Object header is inserted.

Monitoring Location

Next, expand <MonitoringLocation> and further expand <MonitoringLocationldentity> and
<MonitoringLocationGeoSpatial> to view the data between the tags for the fields of monitoring
locations. As shown in Figure 3, there is only one location for this organization, ID “CBC-003,”
which is located north of the Chesapeake Light Tower. Its monitoring location type is “Ocean.”
<MonitoringLocationTypeName> is the equivalent of what Primary Station Type was in
STORET, but unlike STORET, WQX no longer breaks out a Secondary Station Type. The
business rules for monitoring location require that an 1D, a name, the type of location, and the
geospatial information be provided.

+ <OrganizationAddress=
+ <Project=
- <Maonitaringlocations
- =MonitoringLocationldentity=
<MonitoringLocationIdentifier=CBC-003</MonitaringLocationldentifiers=
<MonitoringLocationName=Chesapeake Light Tower</MonitoringLocationMame
<MonitoringLocationTypeMame=0cean</MonitoringLocationTypeNames
<MonitoringLocationDescriptionText=This station is located directly north of the Chesapeake Light
Tower.</MonitoringLocationDescriptionText:s
</Monitoringlocationldentity =
- =MaonitoringLocationGeospatial>
<lLatitudeMeasure=37</LatitudeMeasures
<LongitudeMeasure=-74.75</LongitudeMeasure
<SourceMapScaleNumeric>100000</SourceMapScaleNumeric:=
<HorizontalCollectionMethodName=Interpolation-Map</HorizontalCollectionMethodMarme:»

<HorizontalCoordinateReferenceSystembDatumiName>NAD83 < /HorizontalCoordinateReferenceSystembatumbames
</MonitoringlocationGeospatial=
</MonitoringLocations
+ <Activity>
+ <Activity>

Figure 3. <MonitoringLocation> data elements.

Please note that some tags must contain a value from a limited list of options. For example,
“Ocean” is one of a specified set of allowed values for <MonitoringLocationTypeName>. EPA
has created WQX Domain Value Lists® to show which tags require specific choices and what the
allowable values are. Appendix A contains a list of tags that have allowable values.

In the <MonitoringLocationGeospatial> block, we can see that the location is geospatially
located at latitude 37 degrees, and longitude 74.75 degrees by the “Interpolation-Map” method
using the “NAD83” datum. As the business rules in the WQX Data Dictionary indicate,
“Interpolation-Map” is the only Horizontal Collection Method that requires a Source Map Scale
to be entered. Figure 3 shows that the scale of the map used to determine the latitude and
longitude was 1:100,000 by placing the integer “100000” between the
<SourceMapScaleNumeric> tags.

% U.S. EPA (Environmental Protection Agency). 2006. Water Quality Exchange Domain Value Lists. U.S. EPA,
Office of Water, Washington, DC. September 13. Available at
http://www.epa.gov/STORET/future_downloads.html.
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In addition to the <HorizontalCollectionMethodName>, which is a required, reusable data block,
a <Vertical Measure> reusable data block may be inserted in the <MonitoringLocation
Geospatial> block. The <VerticalMeasure> block is optional, but if used must contain a vertical
measure value, the vertical measure units, the vertical measure collection name, and the vertical
coordinate reference system datum name. The <HorizontalCollectionMethodName> and
<VerticalMeasure> blocks are the first examples of reusable data blocks in this tutorial.

Activity

Expand one of the three <Activity> blocks by clicking the “+” sign. As shown in Figure 4, this
reveals in-depth information regarding the <ActivityDescription>, <ActivityLocation>,
<SampleDescription>, and eight <Results> blocks. Of these four block types, only
<ActivityDescription> is required.

+ =<Monitoringlocations
- wactivity =
+ wactivityDescriptionz
wactivityLocations
=Samplebescription=
<Result=
<Result=
<Result=
<Result=
<Result=
<Result=
<Result=
<Result=
<SACTivity =
+ <Activity>
+ <Activity>
+ <ActivityGroup>

e s i i S S

Figure 4. <Activity> data elements.

Activity Description

In the <ActivityDescription> block, the project and monitoring locations are assigned to the
activity. In the example shown as Figure 5, we see that the unique activity “02-91-003-02" is
conducted for the project “CBCP-001" and at the location “CBC-003.”

The <Activityldentifier>, such as “02-91-003-02”, must be unique across the organization,
which is a change from STORET. To accommaodate this stricter requirement, WQX allows the
use of up to 35 characters to identify the activity. The WQX XML Data Dictionary documents
additional business rules concerning activities.

The data element <ActivityTypeCode> is required. The WQX Domain Values List provides a
complete list of the possible activity type codes that may be entered. Based on the activity type
code specified, the WQX Domain Values List can also be used to determine if an analytical
method must be provided. For example, a routine sample requires the entry of an analytical
method, while a field measurement does not.
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- <ActivityDescriptionz

<Activityldentifier=02-91-003-02</Activityldentifier=
<Activity TypeCode=Sample-Routine</Activity TypeCodex
chctivityMediaMame=Water</ActivityMedialame=
shctivityStartDate>1991-02-02</ActivityStartDates

+ <activityStartTimes
=ACtivityEndDate=1991-02-02</ActivityEndDatex

+ <hctivityEndTime=
<ActivityRelativeDepthMame=Midwater</ActivityRelativeDepthMName=

+ <activityDepthHeightMeasure=
<ActivityDepthaltitudeReferencePointText=8SURFACE</ActivityDepthaltitudeReferencePaoint Text>
<Projectldentifier=CBCP-001</Projectldentifiers
<MaonitaringLocationldentifier=CBC-003</MonitoringlocationIdentifier=

< factivityDescription:s

Figure 5. <ActivityDescription> data elements.

The <ActivityMediaName> determines which media is involved in sampling or measurement
activities. For example, if your team is collecting a water sample, “Water” would be entered
between the <ActivityMediaName> tags. The WQX Domain Values List provides a complete list
of the possible media that may be entered.

The <ActivityStartDate> determines the date when the sampling or measurement activity began,
and it is a required data element. <ActivityStartDate> must always be entered in the format
YYYY-MM-DD.

If the time of the activity is available, you may enter it using the <ActivityStartTime> block,
which is an optional data block. By expanding this block in the “WQX_Demotest.xml” file, you
can view additional time information, as shown in Figure 6. The start time information shown
within the data elements found in this block are required if the <ActivityStartTime> block is
used.

The <ActivityEndDate> determines the date when the sampling or measurement activity ended.
<ActivityEndDate> must always be entered in the format YYYY-MM-DD. While the
<ActivityStartDate> is required, the <ActivityEndDate> is optional.

As with the <ActivityStartTime> block, the <ActivityEndTime> block is optional. It may be
expanded, as shown in Figure 6, to reveal additional end time information, which is required if
the <ActivityEndTime> tags are included.

The <ActivityRelativeDepthName> data element is optional, and it is used to determine the
approximate depth of the activity within the water column. For instance, you might enter
“Midwater” if the sample was taken somewhere between the surface and the bottom of a lake.
The WQX Domain Values List provides a list of all possible entries for the
<ActivityRelativeDepthName>.

The <ActivityDepthHeightMeasure> is an optional data block that is used to determine the depth
or height at which an activity occurred from a reference point. For instance, you could use this
block to show that a water temperature measurement was taken at a depth of 17 feet, relative to
the surface of a lake. You may expand the <ActivityDepthHeightMeasure> block, as shown in
Figure 6, to view the <MeasureValue> and the <MeasureUnitCode>, which are required when
this block is provided. Please note that if the <ActivityDepthHeightMeasure> block is used, the
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<ActivityTopDepthHeightMeasure> block may not be used, and vice versa. This is because
<ActivityDepthHeightMeasure> allows the user to specify a single measurement of depth or
height, whereas the <ActivityTopDepthHeightMeasure> indicates that a measurement was taken
over a range of depths. The WQX XML Data Dictionary provides additional business rules
concerning activity measures.

When using the <ActivityDepthHeightMeasure> block, the
<ActivityDepthAltitudeReferencePointText> can be specified to indicate the point of reference
used for the depth or height measurement.

The <Projectldentifier> must be specified in the <ActivityDescription> block to tie the activity
to the attached project. As shown in Figure 5, this activity is associated with the project “CBCP-
001.”

The <MonitoringLocationldentifier> data element is only conditionally required because there
are a few activity types that do not require a monitoring location, such as certain types of blanks
(which are QC samples), which can be tied to specific activities using Activity groups. The WQX
Domain Values List provides a list of all activity types that can be used in the
<ActivityTypeCode> data element and notes whether each one requires a monitoring location to
be specified.

- <ActivityStartTimez
=Time>10:45:00=/Time=
zTimeZoneCode>EST</TimeZoneCodex=
=/ ActivityStartTimes
<ActivityEndDate=1991-02-02</ActivityEndDate:s
- wActivityEndTime=
<Time=11:00:00</Timez
<TimeZoneCode=EST</TimeZoneCodez
/activityEndTimes=
sactivityRelativebepthMamez=Midwater</activityRelativeDepthMNamez=
- activityDepthHeightMeasure:
<Measurevalue=17 </ Measuretalue:
<MeasurelUnitCodes=ft</MeasureUnitCode =
=/ActivityDepthHeightMeasures

Figure 6. <ActivityDescription> data elements.

Activity Location

You can also enter the geospatial location for this activity, as shown in Figure 7. This allows you
to specify the exact location of a monitoring activity, if it is different from the listed
<MonitoringLocation>. For instance, you may define the center point of a lake as your
<MonitoringLocation>, but you can perform your sampling activities at several individual
locations around the lake. Each of these points would be an <ActivityLocation>. As the business
rules in the WQX Data Dictionary indicate, if “Interpolation-Map” is entered as the Horizontal
Collection Method, then the scale of the map must be entered for the <SourceMapScale
Numeric> data element.
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- =aActivitylLocation=
<LatitudeMeasure=37</LatitudeMeasures
<LongitudeMeasure=-24.75</LongitudeMeasure=
<SourceMapScaleMumeric=100000<,/SourceMapScaleMumeric
<HorizontalCollectionMethodMame=Interpolation-Map</HorizontalCollectionMethodMame=

<HorizontalCoordinateReferenceSystemDatumiName=>NADB3</HorizontalCoordinateReferenceSystembatumMames=
</hctivityLocation=

Figure 7. <ActivityLocation> data elements.

Sample Description

The <SampleDescription> block is required for any activity that is some type of sample. Figure 8
shows an expanded view of the <SampleDescription> block. There are two requirements for the
sample description, if it is included. First, the <SampleCollectionMethod> block must be
provided. Second, the <SampleCollectionEquipmentName> must contain a value from the WQX
Domain Values List. Please refer to the WQX Data Dictionary for other business rules for the
<SampleDescription> block.

- «SampleDescription=
- <SampleCollectionMethod:
<Methodldentifier=8P-001«</MethodIdentifiers
<MethodIdentifierContext=¥BP-009</MethodldentifierContexts
<MethodMame=Water Grab Sampling</MethodMame:
<MethodDescriptionText>See below, using any of the water sampler listed in the gear configuration
section.</MethodDescriptionTexts
</SampleCollectionMeathod:
<SampleCollectionEquipmentiame=Nansen bottle</SampleCollectionEquipmentiame
- <SamplePreparationz
- <SamplePreparationMethod=
<MethodIdentifier=LSP-001</Methodldentifiers
=MethodIdentifierContext>DEMOTEST</MethodIdentifierContexts
<MethodName=Acid Digestion of Sediments for Organics Analysis</Methodhamez
</SamplePreparationMethod:
<SampleContainerTypeName>HDPE Bottle</SampleCantainerTypelame:=
=SampleCaontainerColoriamex>Clear</SampleContainerColorMames
<ChemicalPreservativelsedNarme=Cool to 4 deqg C, adjust pH< 2.0 with H2804</ChemicalPreservativelsediame
«<ThermalPreservativelsedName=Refrigerated {4 deg C)</ThermalPreservativelsedNamex
<SampleTransportStoragebescription=%ample was decanted into sample container, which had been flushed twice
with station water. Sample was fixed, and placed into the sample rack.</SampleTransportStorageDescription
</SamplePreparation>
</SampleDescriptionz

Figure 8. <SampleDescription> data elements.

Result

Although <Result> would seem to be a major block, it is a part of the <Activity> primary
component, as shown in Figure 9. Because <Result> is not a primary component, the entire
<Activity> must be submitted each time that a result is inserted or updated into the data
warehouse. By expanding one of the eight <Result> blocks under <Activity>, you can view the
details of that result.
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- wActivity>
+ wactivityDescriptionz
+ =ActivityLocations
+ =Samplefescription:
- «<Result=
+ <ResultDescription=
+ <ResultAnalyticalMethod=>
+ <ResultLablnfarmation=
+ <LabSamplePreparation=
</Result=
=Result=
<Results
<Result>
=Result=
<Fesult>
<Result=
<Result=
=/Activity =

+ + 4+ + + + o+

Figure 9. <Result> data elements.

Result Description

The <ResultDescription> block, which is shown in Figure 10, is where results information is
stored. Most results fields, except for <ResultMeasureValue> and <PrecisionValue>, require that
allowable values be selected from the WQX Domain Value Lists (see Appendix A). For certain
characteristics, the <ResultMeasureValue> must also be filled from the WQX Domain Value
Lists. For example, the characteristic “Flow, stream stage (choice list)” must have one of the
following results: ABOVE NORMAL, DRY, FLOOD, INTERSTITIAL, LOW, NO FLOW, or
NORMAL. It should also be noted that the <ResultMeasureValue> field is a conditionally
required field: <ResultMeasureValue> must contain a value if the <ResultDetectionCondition
Text> field is blank; conversely, <ResultMeasureValue> must be blank if
<ResultDetectionConditionText> contains a value, such as “Not Detected.”

- <ResultDescriptions
zCharacteristiclame=Cadmiums</Characteristichame:
<ResultSampleFractionText=Dissolved< /ResultSampleFractionText>

- <ResultMeasure=
zResultMeasureVvalue=1.07</FesultMeasurevalue>
zMeasurelnitCode=mg/fl</MaasurelnitCodex

= /ResultMeasures=
<ResultStatusldentifier=Final</PesultStatusldentifier=
«StatisticalBaseCodexMean</StatisticalBaseCodes
<ResultValueTypeMame=Calculated</ResultYalueTypeMame

- =DataQuality=
<Precisiontalue=.004</Precisionyalues

= /DataQuality=
=/ResultDescription

Figure 10. <ResultDescription> data elements.
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The WQX Domain Value List for Characteristics also provides guidance on which characteristics
require the <ResultSampleFractionText> field be filled in. Chemical characteristics usually
require that a sample fraction be entered, but not always. Non-chemical characteristics usually do
not require that a sample fraction be entered.

Result Analytical Method

The <ResultAnalyticalMethod> reusable data block is required only for certain activity types. In
general, all types of samples (except depletion replicate samples) require an analytical method to
be entered from the WQX Domain Value Lists. Field measurements never require an analytical
method. In the example file that was provided with this training guide, allowable values from the
WQX Domain Value Lists are used for the data elements shown in Figure 11, which include
<Methodldentifier>, <MethodldentifierContext>, and <MethodName>. However, if you input a
non-domain value in <MethodldentifierContext>, such as your state agency abbreviation, then
you can define your own <Methodldentifier> and <MethodName>. Please refer to the WQX
Data Dictionary for complete business rules concerning the result analytical method.

- ¢ResultanalyticalMethod=
zMethodldentifier=PMD-CD < /MethodIdentifiers
<MethodldentifierContext=USEPA</MethodIdentifierContext=
=MethodMame=Cadmium by AAS</MethodMame=

=/ResultAnalyticalMethod>

Figure 11. <ResultAnalyticalMethod> data elements.

Result Lab Information

The <ResultLablInformation> block, which is shown in Figure 12, contains information about the
laboratory that conducted the analysis.

- =ResultLabInformation:
zLaboratoryNamezEnvironmental Reference Laboratory«/LaboratoryMames
whanalysisStartDate>1991-03-12</AnalysisStartDatex
- <AnalysisStartTime=
<Time=09:00:00=/Timez
<TimeZoneCode=EST=/TimeZoneCode=

= AnalysisStart Time»

- «ResultDetectionQuantitationLimit=
=DetectionQuantitationLimitTypeMame:=Method Detection Level {MDL)
</DetectionQuantitationlimitTypeMame:

- «DetectionJuantitationLimitMeasures
<Measurevalues.05</Measurey alue=
=MeasureUnitCode=mgfl</MeasureUnitCode:s

«/DetectionQuantitationLimitMeasure=
=/BesultDetectionJuantitationLimits
=/ResultLabInformation=

Figure 12. <ResultLabInformation> data elements.

The data values <TimeZone Code> and <MeaureUnitCode> must be allowable values from the
WQX Domain Value Lists. The <ResultLablnformation> block also contains a reusable data

10
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block called <DetectionQuantitationLimitMeasure>, or the detection limit of the analytical
method used by the laboratory. This detection limit must be provided if a
<ResultDetectionCondition> of “Not Detected”, “Present Above Quantification Limit”, or
“Present and Below Quantification Limit” is entered.

Lab Sample Preparation

In the example file, allowable values from the WQX Domain Value Lists are used for the fields
<Methodldentifier>, <MethodldentifierContext>, and <MethodName>; however, you may also
define your own <Methodldentifier>, <MethodldentifierContext>, and <MethodName>. These
fields are shown in Figure 13.

- zLabSamplePreparationz
- <LabSamplePreparationMethod=
<Methodidentifier=LSP-002 < /Methodldentifiers
<MethodldentifierContext=DEMOTEST</MethodldentifierContexts
<MethodMame=Filtration of Water Samples, 0.45 micron</MethodHame:
</LabSamplePreparationMethod=
</LabSamplePraparationz

Figure 13. <LabSamplePreparation> data elements.

Activity Group

Activity groups are categories of activities, and include field set, replicate, subsample, and QC
sample. Within an <ActivityGroup> block, activities are grouped by a unique activity group
identifier, and all of the included activities (e.g., <Activityldentifiers> “02-91-003-02,” “02-91-
003-03,” “02-91-003-05") share a common <ActivityGroupTypeCode>, which must be an
allowable value from the WQX Domain Value Lists. These fields are shown in Figure 14.

- wActivityGroups=
<ActivityGroupldentifier=CBC-001</Activity Groupldentifier=
sActivityGroupTypeCodex=Field Set</ActivityGroupTypeCode
sActivityldentifier=02-91-003-02</Activityldentifier=
cactivityldentifier=02-91-003-03</Activity[dentifier=
sactivityldentifier=02-91-003-05</Activity[dentifier=
/activityGroupz

Figure 14. <ActivityGroup> data elements.

Adding a Trip Blank Activity

Now that you understand how WQX organizes data in an XML file, you will learn how to handle
trip blanks. The primary purpose of blanks is to trace sources of artificially introduced
contamination, such as those due to shipping or laboratory procedures. The <Result> blocks of a
trip blank will contain the results of this trip blank analysis.

As shown in Figure 15 (not found in WQX_Demotest.xml), a trip blank activity will look similar
to other activities; however the <ActivityTypeCode> tag must say “Quality Control Sample-Trip
Blank” and, as always, the <Activityldentifier> must contain a unique ID. Please note that the
<SampleDescription> block is not included for a trip blank activity and the
<MonitoringLocationldentifier> is not required. Results of the trip blank analysis are input into
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each of the <Result> blocks. A final requirement for trip blanks is that they must be associated
with the other related samples by creating an Activity Group. Examples of Activity groups can
be found at http://www.epa.gov/storet/wgx_products/Activity _Group_Examples.pdf.

- <Activity>
- <ActivityDescription:s
<Activityldentifier=02-91-003-TB</Activityldentifier>
<Activity TypeCode=Quality Control Sample-Trip Blank</Activity TypeCode:
<ActivityMediaMames>Water</ActivityMedialamez
<ActivityStartDate>1991-02-02</ActivityStartDates
+ <ActivityStartTime>
<ActivityEndDate=1991-02-02«</ActivityEndDatex
+ <ActivityEndTimes
<ActivityRelativeDepthName=Midwater</ActivityRelativeDepthhames
+ <ActivityDepthHeightMeasures
<ActivityDepthaltitudeReferencePoint Text=8URFACE=/ActivityDepthaltitudeReferencePoint Text >
<ProjectIdentifier=CBCP-001</Projectidentifier>
=MaonitoringLocationIdentifier=CBC-003</MonitoringlLocationIdentifier=
=/activityDescription:=
+ zactivityLocation»
+ =Rasult>
+ <Result=
+ <Result=
+ <Result=
+ <Result=
+ <Result=
+ <Result=
+ <Result=
</activity=

Figure 15. Example trip blank activity.

Adding a QC Sample Activity Group

After a trip blank activity, you must also add a “QC sample” <ActivityGroup> to group the
newly added trip blank activity with other activities and results. An example is shown in Figure
16 (not found in WQX_Demotest.xml). Please note that the <ActivityGroup> is “QC Sample”
and the trip blank activity “02-91-003-TB” has been added to the <ActivityGroup>. The other
activity that is associated with the trip blank is also shown as “02-91-003-02.”

- <ActivityGroup=
<activity Groupldentifier=CBC-001-QC</ActivityGroupldentifier=
sactivityGroupTypeCode>=QC Sample</activityGroupTypeCodes=
<activityldentifier>02-91-003-02</ActivityIdentifiers
<activityldentifier>02-91-003-TB</ActivityIdentifier=
</ActivityGroups

Figure 16. Example of “QC sample” activity group for trip blank.

Summary

The purpose of this tutorial is to help you understand the XML tags and blocks that are required
to create a WQX XML file to submit data to the STORET warehouse. In addition, the tutorial
illustrates how to handle trip blanks and Activity groups. The information contained in the
tutorial is based on the WQX XML Flow Configuration Document, the WQX Data Dictionary,
and the WQX Domain Values Lists, which are available with additional information at
http://www.epa.gov/STORET/future_storet.html, and on the Environmental Exchange Network
Web site (http://www.exchangenetwork.net/).
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Based on this introduction to WQX and XML, you can determine the best way to generate an
XML file for your data. Most users will use Oracle, Visual Basic, or other software programs to
generate XML files directly from their data system. For advice on this process or for more
information, please call the STORET hotline at 1-800-424-9067, or e-mail storet@epa.gov.
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Appendix A

Some XML tags must be associated with allowable values. For example, for the
<ActivityMedia> tag, you are required to select air, water, biological tissue, soil, sediment, or
other. The following table shows XML tags and where to find the allowable values that are
associated with them. The table includes the following information:

= Data Element XML Tag—Provides the tag name, which must be filled from a domain
values list.

= Domain Table—Provides the name of the domain table where the appropriate allowable
values are found for each data element.

=  Domain Field—Provides the exact field name that contains the allowable values, found
in the domain table.

= WQX.GetDomainValueByElementName Service Parameter—Provides future Web
service parameter names for requesting domain value lists for each tag name.

For initial data mapping purposes, a MS Access database of WQX domain values can be
downloaded from http://www.epa.gov/storet/future_downloads.html. The table below provides
the domain table and domain field names that must be used to fill each data element XML tag.

Once WQX is running, the “WQX.GetDomainValueByElementName” Web service method will
also allow you to query or solicit current domain value lists. These services will return an XML
file in the format of the schema WQX_DomainValues_v1.0.xsd, referred to in the Water Quality
Exchange Flow Configuration Document. An example XML file that would be returned by the
Web service can be found at
http://www.exchangenetwork.net/schema/WQX/1/WQX_DomainValues XMLExample v1.0.x

ml.

Data Element XML Tag

Domain Table

Domain Field

WQX.GetDomainValueByEleme
ntName Service Parameter

ActivityGroupTypeCode ACTIVITY_GROUP_TYPE AGTYP_NAME ActivityGroupType
ActivityMediaName ACTIVITY_MEDIA ACMED_NAME ActivityMedia
ActivityMediaSubDivisionName ACTIVITY_MEDIA_SUBDIVISION |AMSUB_NAME ActivityMediaSubDivision
ActivityRelativeDepthName RELATIVE_DEPTH RELDPTH_NAME |ActivityRelativeDepth
ActivityTypeCode ACTIVITY_TYPE ACTYP_CD ActivityType
AddressTypeName ADDRESS_TYPE ADDTYP_NAME |AddressType
CharacteristicName CHARACTERISTIC CHR_NAME Characteristic
CountryCode COUNTRY CNTRY_CD Country

CountyCode COUNTY CNTY_FIPS_CD |County

DetectionQuantitationLimitTypeName

DETECTION_QUANT _LIMIT_
TYPE

DQLTYP_NAME

DetectionQuantitationLimitType

ElectronicAddressTypeName ELECTRONIC_ADDRESS_TYPE |EATYP_NAME ElectronicAddressType

HorizontalCollectionMethodName HORIZONTAL_COLLECTION_ HCMTH_NAME HorizontalCollectionMethod
METHOD

HorizontalCoordinateReferenceSystem |HORIZONTAL_REFERENCE_ HRDAT_NAME HorizontalCoordinateReferenceSy

DatumName DATUM stem Datum

MeasureQualifierCode RESULT_MEASURE_QUALIFIER |RMQLF_CD
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Data Element XML Tag

Domain Table

Domain Field

WQX.GetDomainValueByEleme
ntName Service Parameter

MeasureUnitCode MEASUREMENT_UNIT MSUNT_CD MeasureUnit

Methodldentifier ANALYTICAL_METHOD ANLMTH_ID

MonitoringLocationTypeName MONITORING_LOCATION_ MLTYP_NAME MonitoringLocationType
TYPE

ResultDetectionConditionText RESULT_DETECTION_ RDCND_NAME ResultDetectionCondition
CONDITION

ResultLaboratoryCommentCode RESULT_LAB_COMMENT RLCOM_CD ResultLaboratoryComment

ResultMeasureValue (must match a CHARACTERISTIC_PICK_LIST_  |CPLVAL_CD ResultMeasureValuePickList

domain list value if the VALUE

CharacteristicName ends with the phrase

“Choice List")

ResultSampleFractionText SAMPLE_FRACTION SMFRC_NAME ResultSampleFraction

ResultStatusldentifier RESULT_STATUS RESSTA_NAME |ResultStatus

ResultTemperatureBasisText RESULT_TEMPERATURE_BASIS |RTMPB_NAME ResultTemperatureBasis

ResultTimeBasisText RESULT_TIME_BASIS RTIMB_NAME ResultTimeBasis

ResultValueTypeName RESULT_VALUE_TYPE RVTYP_NAME ResultValueType

ResultWeightBasisText RESULT_WEIGHT_BASIS RWBAS_NAME ResultWeightBasis

SampleCollectionEquipmentName SAMPLE_COLLECTION_EQUIP SCEQP_NAME SampleCollectionEquipment

SampleContainerColorName

CONTAINER_COLOR

CONCOL_NAME

SampleContainerColor

SampleContainerTypeName

CONTAINER_TYPE

CONTYP_NAME

SampleContainerType

SampleTissueAnatomyName SAMPLE_TISSUE_ANATOMY STANT_NAME SampleTissueAnatomy

SampleTissueTaxonomicName TAXON TAX_NAME Taxon

StateCode STATE ST_CD State

StatisticalBaseCode RESULT_STATISTICAL_BASE RSBAS_CD StatisticalBase

TelephoneNumberTypeName PHONE_TYPE PHTYP_NAME TelephoneNumberType

ThermalPreservativeUsedName THERMAL_PRESERVATIVE THPRSV_NAME | ThermalPreservativeUsed

TimeZoneCode TIME_ZONE TMZONE_CD TimeZone

TribalCode TRIBE TRB_CD Tribe

VerticalCollectionMethodName VERTICAL_COLLECTION_ VCMTH_NAME VerticalCollectionMethod
METHOD

VerticalCoordinateReferenceSystem VERTICAL_REFERENCE_DATUM |VRDAT_NAME VerticalCoordinateReferenceSyste

DatumName

m Datum
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