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Section 1.   Introduction

The National Environmental Information Exchange Network (EN) has created a schema review process to promote consistency and quality in XML schema. Through this process, schemas are evaluated for conformance to EN standards in four areas:

· Conformance with the World Wide Web Consortium (W3C) XML schema requirements and standards

· Conformance with EN Design Rules and Conventions (DRCs) and XML Architecture Agreements

· Conformance with the Core Reference Model (CRM) and Shared Schema Components (SSC)

· Conformance with applicable data standards, especially those created by the Environmental Data Standards Council (EDSC)

This Schema Review Conformance Report is prepared on behalf of the EPA Office of Water to provide an analysis of the Underground Injection Control (UIC) XML Schema Version 1.0 in order to approve/certify the schema for the Exchange Network use. This report provides information about conformance of the schema to the established criteria listed above, as well as the methodology used to determine conformance.

1.1 Acronyms and Definitions
	CRM
	Core Reference Model

	DRC
	Design Rules and Conventions

	DET
	Data Exchange Template

	EDSC
	Environmental Data Standards Council

	EN
	Exchange Network

	FRS
	Facility Registry System

	IMWG
	Information Management Work Group

	SSC
	Shared Schema Components

	TRG
	Technical Resources Group

	UIC
	Underground Injection Control

	W3C
	World Wide Web Consortium


Section 2.   UIC 1.0 Review Methodologies, Results, and Recommendations

As outlined in the Schema Review Process for Schema Developers guidance document, the schema review process consisted of performing the following steps:

1. Determine the initial review requirements (as outlined in the Schema Review Process for Schema Developers guidance document)

2. Perform the schema review

a. Check for conformance with W3C schema standards

b. Review schema for conformance with EN Design Rules and Conventions v.1.1
c. Compare the schema with Core Reference Model (CRM) and CRM2

d. Review schema for conformance with data standards

3. Prepare the schema conformance report

4. Submit the conformance report along with the schema and supporting documents

The schema review utilized a number of documents which were developed during the schema design process. These documents are also included in the Schema Review Submission Package for consideration by the EN Technical Resources Group (TRG). The Schema Review Submission Package contains the following files:

1. Schema Review Conformance Report

2. XML Schema files (38)

3. Sample Instance File
4. Data Exchange Template (DET) and code lists spreadsheet.
The format of this Schema Review Report was based on previous Schema Review Conformance Reports used by the TRG as well as guidance outlined in the TRG’s Schema Review Process for Schema Developers.

2.1 World Wide Web Consortium (W3C) Conformance

Since the schemas are written in XML format, there are two (2) levels of error checks that must be performed to determine whether the XML schema conforms to the specification defined by W3C. The first level error check verifies if an XML schema is well-formed – ensures that the schema conforms to the XML syntax. A well-formed XML schema is syntactically correct, however, it does not verify the accuracy of the schema content. The second level error check looks for missing elements, incorrect element order, and invalid occurrences of an element within the schema. The schema must pass the first level error check to proceed to the second level. 

2.1.1 Methodology

To validate the schema against the W3C standards, the following XML schema processors were used:

	Tool Name
	URL
	Description

	Altova XML Spy 2007 
	www.altova.com
	Altova XMLSpy® is the industry standard XML development environment for modeling, editing, debugging, and transforming all XML technologies, then automatically generating runtime code in multiple programming languages.


XML Spy Methodology: The root file for the UIC XML schema (UIC_UIC_v1.0.xsd) was opened in XML Spy. This root file references the other XML schema files. By highlighting the project name, all schemas can be checked and determined if they are well-formed, with valid content. 

2.1.2 Review Results

There were no errors reported by the schema validation tools listed in section 2.1.1. The schemas were well-formed and had valid content. Validation result reports are recorded in Appendix A.

2.1.3 Recommendations

None

2.2 XML Design Rules and Conventions Conformance

2.2.1 Methodology 

The XML Design Rules and Conventions (DRC) for the Environmental Information EN v1.1 document, published April 6, 2006, was created to ensure that XML schema created for use on the Exchange Network consistently implement XML schema design practices to help promote interoperability between different schema and technical communities. In order to satisfy all requirements specified in the DRC, the XML schemas were reviewed both manually and through the automated Schema Design Tool available from the Facility Registry System (FRS) Web site at http://www.epa.gov/enviro/html/frs_demo/design_tool.html. 

Automated Tool checking:

The automated Schema Design Tool checks the XML schema for conformance to those design rules for which clear, concise, and consistent specifications have been established that include “Must” or “Must Not” levels of enforcement. Design rules that could not be evaluated by the Schema Design Tool require interpretation by the reviewer inspecting the schemas manually. 

As each of the UIC Version 1.0 schemas went through the automated Schema Design Tool checking for certain DRC rules, the tool generated a violation report. The violation report specified the schema file name, the date and time processed, and the detailed information related to each detected violation, such as the violated DRC rule identification number, the rule description, and the schema line number where the violation was detected. Appendix B specifies the summarized violation reports for each of the schema files.

Manual checking:

The XML DRC categorizes its guidelines by chapters of specific topics, and various levels of enforcement (i.e., Must, Must Not, Should, Should Not, and May). Each rule has been assigned a unique identification following the naming convention of combining the chapter and sequence numbers. In cases where a violation is noted, the identification number and description is listed.
2.2.2 Review Results

Complete results are provided in Appendix B. The UIC Version 1.0 schemas conformed to the design rules with no violations/exceptions.   Warnings concerning scope were issued for the key and keyref definitions. The scope for these keys and keyrefs are global in nature in order to implement the business rules.
Automated Tool Checking:

No errors were observed by the automated Schema Design Tool. A warning concerning the scope of Key and Keyref definitions was observed.  However, the scope all of the Key and Keyref definitions is global in nature in order to comply with business requirements concerning uniqueness and referential integrity.

See Appendix B for automated Schema Design Tool screen shots.

Manual Checking:

The following elements deviate from the tag naming conventions specified in XML Design Rules and Conventions (DRC) for the Environmental Information EN v1.1. These tag names were used because they correlate to existing EDSC standards elements. It was determined that using the existing EDSC element tag should take precedence over the element naming conventions.
	Element
	Description

	LocalityName
	The name of the city, town, or village where the facility is located

	FacilitySiteName
	The public or commercial name of a facility site (i.e., the full name that commonly appears on invoices, signs, or other business documents, or as assigned by the state when the name is ambiguous).

	LocationAddressStateCode
	The U.S. Postal Service abbreviation that represents the state

	LocationAddressText
	The address that describes the physical (geographic) location of the main entrance of a facility site, including urban-style street address or rural address, well field entrance, etc..

	LocationAddressPostalCode
	The combination of the 5-digit Zone Improvement Plan (ZIP) code and the four-digit extension code (if available) that represents the geographic segment that is a subunit of the ZIP Code, assigned by the U.S. Postal Service to a geographic location 

	SICCode
	The code that represents the economic activity of a company. (4-digits) -- (only the primary code

	NAICSCode


	The NAICS code that represents a subdivision of an industry that accommodates user needs in the United States (6-digits)-- (Only primary code) 

	ContactIdentifier
	Unique identification of Contact table - The first four characters are the primacy agency code (appendix D). The rest is DI program or State’s choice (letters and numbers only) identifying unique contact for a well. (e.g. NMNR30005003490000)

	IndividualFullName
	The legal and complete name of a contact person (including first name, middle name or initial, and surname) for the well.

	LocationAddressCounty
	The name of the U.S. county or county equivalent in which the regulated well is physically located.

	GeographicReferencePointCode
	Code representing the category of the feature referenced by the latitude and longitude.

	HorizontalCoordinateReferenceSystemDatumCode


	Code representing the reference standard for three dimensional and horizontal positioning established by the U.S. National Geodetic Survey (NGS) and other bodies

	HorizontalCollectionMethodCode
	Code representing the method used to determine the latitude/longitude.  This represents the primary source of the data.  

	SourceMapScaleNumeric
	Code representing the scale of the map used to determine the latitude and longitude coordinates.

	LatitudeMeasure


	Coordinate representation indicating a location on the surface of the earth, using the earth's Equator as the origin, reported in decimal format.  If an area permit is being requested, give the latitude and longitude of the approximate center of the area.

	LongitudeMeasure
	Coordinate representation indicating a location on the surface of the earth, using the Prime Meridian (Greenwich, England) as the origin, reported in decimal format. If an area permit is being requested, give the latitude and longitude of the approximate center of the area.



	Enforcement Action Type
	The type of action taken by the EPA or state

	EnforcementActionDate
	The calendar date the enforcement action was issued or filed

	MeasureValue
	The concentration of the individual waste constituent as reported by EPA Regional staff and/or state agency staff (measured in mg/l or pCi/l)

	MeasureUnitCode
	Unit of measuring concentration (mg/l or pCi/l)


The manual inspection of the general design rules yielded no deviations from the DRCs. File naming conventions matched the rule and are consistent with other schema on the exchange network. Tag names have been derived using prescribed naming conventions.

2.2.3 Recommendations

None 

Core Reference Model (CRM) Shared Schema Component (SSC) Conformance

The Information Management Work Group (IMWG) under the Exchange Network created the CRM Version 2 to provide the EDSC, TRG, and Exchange Network Partners with guidelines for consistently building and sharing data on the Exchange Network. The UIC Version 1.0 was evaluated against the Shared Schema Components under this schema conformance review effort for its normalization and modularity.

2.2.4 Methodology

This process involved breaking down the types on integration into three separate levels:

· High Integration Instances where SSC elements or data types with complex content were directly integrated into the target schema without modification.

· Medium Integration Instances where SSC elements or data types with complex content were modified through the process of XML extension and/or restriction before being included into the target schema.

· Low integration Instances where elements or data types with simple content were integrated into the target schema.

2.2.5 Review Results

Shared components were not integrated into the schema because integration would have resulted in conflicts between element tag names and EDSC standards. Integration would have required extensive modifications of the shared elements in order to meet business requirements. Therefore it was decided that the priority would be to meet the EDSC standards and the business requirements at the expense of integrating the shared components.
2.2.6 Recommendations

Integration of the UIC database at the component level was not feasible because of the large number of elements that would have had to be added and removed. The current “Shared Schema Components Usage Guide” appears to be focused on integration at the component level only, even though it mentions sharing at the element level. Examples showing element sharing should be incorporated into the document. Also verifying that the instructions and sample files are correct would assist in the integration of components. The instructions in Section 4.2.6 of the Shared Schema Components Usage Guide do not work and the example schema sited in the section does not successfully implement the restriction.  Some of the shared component element names conflict with the EDSC standard e.g., CountyCode should be LocationCountyCoder per the EDSC.
EDSC Data Standards Conformance

The EDSC data standards provide approved data elements and definitions to provide higher quality of data for data exchange exercises between various data partners. The UIC Schema Version 1.0 was evaluated against the EDSC data standards for conformance.

2.2.7 Methodology

This review involved evaluating the conformance of data elements with existing standards. Data standard information was obtained from the EDSC. The 160 elements in the schema were compared against the approved data standards, primarily the Environmental Sampling Analysis & Results and allied standards. These standards are listed here: 

	EDSC Data Standard
	Version
	Status

	Contact Information
	EX000019.2 (1/6/2006)
	Approved

	Latitude/Longitude
	EX000017.2 (1/6/2006)
	Approved

	Tribal Identifier
	EX000023.2 (1/6/2006)
	Approved

	Environmental Sampling Analysis & Results (ESAR)
	EX000001.1 (1/6/2006)
	Approved

	Chemical Identification
	EX000016.2 (1/6/2006)
	Approved

	Measure
	EX000010.1 (1/6/2006)
	Approved

	Wells
	EX000025.1 (8/16/2006)
	Approved

	Enforcement/Compliance
	1/31/2003
	Approved

	SIC/NAICS
	EX000022.2 (1/6/2006)
	Approved

	Permitting
	EX000021.2 (1/6/2006)
	Approved


2.2.8 Review Results

During the XML schema development process, each element was created with consideration to the EDSC data standards. The correlations between the UIC schema elements and the data standards element are listed in Appendix C. In each correlation, the element will either indicate compliance or justify why the element was not used. Additionally, business rule requirements that deviate from the EDSC standard definition are noted. 

Of the 160 elements, 130 elements could not find a suitable mapping to the EDSC data standards.  This large number of unmapped elements is to be expected due to the schema defining previously unreported data. The elements without EDSC standard mapping are:

	UIC Schema Element
	Justification

	UIC
	New UIC Element

	FacilityList
	New UIC Element

	FacilityDetail
	New UIC Element

	FacilityIdentifier
	New UIC Element

	FacilityPetitionStatusCode
	New UIC Element

	FacilityTypeCode
	New UIC Element

	ContactList
	New UIC Element

	ContactDetail
	New UIC Element

	ContactIdentifier
	New UIC Element

	ContactName
	New UIC Element

	PermitList
	New UIC Element

	PermitDetail
	New UIC Element

	PermitIdentifier
	New UIC Element

	PermitAORWellNumberNumeric
	New UIC Element

	PermitAuthorizedStatusCode
	New UIC Element

	PermitOwnershipTypeCode
	New UIC Element

	PermitAuthorizedIdentifier
	New UIC Element

	PermitAuthorizedStatus
	New UIC Element

	PermitActivityList
	New UIC Element

	PermitActivityDetail
	New UIC Element

	PermitAuthorizedIdentifier
	New UIC Element

	PermitActivityActionTypeCode
	New UIC Element

	PermitActivityDate
	New UIC Element

	PermitActivityPermitIdentifier
	New UIC Element

	WellList
	New UIC Element

	WellDetail
	New UIC Element

	WellIdentifier
	New UIC Element

	WellAquiferExemptionInjectionCode
	New UIC Element

	WellTotalDepthNumeric
	New UIC Element

	WellHighPriorityDesignationCode
	New UIC Element

	WellContactIdentifier
	New UIC Element

	WellFacilityIdentifier
	New UIC Element

	WellGeologyIdentifier
	New UIC Element

	WellSiteAreaNameText
	New UIC Element

	WellPermitIdentifier
	New UIC Element

	WellStateIdentifier
	New UIC Element

	WellInSourceWaterAreaLocationText
	New UIC Element

	WellName
	New UIC Element

	WellStatusList
	New UIC Element

	WellStatusDetail
	New UIC Element

	WellStatusIdentifier
	New UIC Element

	WellStatusDate
	New UIC Element

	WellStatusOperatingStatusCode
	New UIC Element

	WellStatusWellIdentifier
	New UIC Element

	WellTypeList
	New UIC Element

	WellTypeDetail
	New UIC Element

	WellTypeIdentifier
	New UIC Element

	WellTypeCode
	New UIC Element

	WellTypeDate
	New UIC Element

	WellTypeWellIdentifier
	New UIC Element

	LocationList
	New UIC Element

	LocationDetail
	New UIC Element

	LocationIdentifier
	New UIC Element

	LocationAccuracyValueMeasure
	New UIC Element

	LocationPointLineAreaCode
	New UIC Element

	LocationWellIdentifier
	New UIC Element

	ViolationList
	New UIC Element

	ViolationDetail
	New UIC Element

	ViolationIdentifier
	New UIC Element

	ViolationContaminationCode
	New UIC Element

	ViolationEndangeringCode
	New UIC Element

	ViolationReturnComplianceDate
	New UIC Element

	ViolationSignificantCode
	New UIC Element

	ViolationWellIdentifier
	New UIC Element

	ViolationFacilityIdentifier
	New UIC Element

	ResponseList
	New UIC Element

	ResponseDetail
	New UIC Element

	ResponseEnforcementIdentifier
	New UIC Element

	ResponseViolationIdentifier
	New UIC Element

	EnforcementList
	New UIC Element

	EnforcementDetail
	New UIC Element

	EnforcementIdentifier
	New UIC Element

	InspectionList
	New UIC Element

	InspectionDetail
	New UIC Element

	InspectionIdentifier
	New UIC Element

	InspectionAssistanceCode
	New UIC Element

	InspectionDeficiencyCode
	New UIC Element

	InspectionActionDate
	New UIC Element

	InspectionICISComplianceMonitoringReasonCode
	New UIC Element

	InspectionICISComplianceMonitoringTypeCode
	New UIC Element

	InspectionICISComplianceActivityTypeCode
	New UIC Element

	InspectionICISMOAName
	New UIC Element

	InspectionICISRegionalPriorityName
	New UIC Element

	InspectionTypeActionCode
	New UIC Element

	InspectionWellIdentifier
	New UIC Element

	InspectionFacilityIdentifier
	New UIC Element

	CorrectionList
	New UIC Element

	CorrectionDetail
	New UIC Element

	CorrectionIdentifier
	New UIC Element

	CorrectionActionTypeCode
	New UIC Element

	CorrectionCommentText
	New UIC Element

	CorrectionInspectionIdentifier
	New UIC Element

	MITestList
	New UIC Element

	MITestDetail
	New UIC Element

	MechanicalIntegrityTestIdentifier
	New UIC Element

	MechanicalIntegrityTestCompletedDate
	New UIC Element

	MechanicalIntegrityTestResultCode
	New UIC Element

	MechanicalIntegrityTestTypeCode
	New UIC Element

	MechanicalIntegrityTestRemedialActionDate
	New UIC Element

	MechanicalIntegrityTestRemedialActionTypeCode
	New UIC Element

	MechanicalIntegrityTestWellIdentifier
	New UIC Element

	EngineeringList
	New UIC Element

	EngineeringDetail
	New UIC Element

	EngineeringIdentifier
	New UIC Element

	EngineeringMaximumFlowRateNumeric
	New UIC Element

	EngineeringPermittedOnsiteInjectionVolumeNumeric
	New UIC Element

	EngineeringPermittedOffsiteInjectionVolumeNumeric
	New UIC Element

	EngineeringWellIdentifier
	New UIC Element

	GeologyList
	New UIC Element

	GeologyDetail
	New UIC Element

	GeologyIdentifier
	New UIC Element

	GeologyConfiningZoneName
	New UIC Element

	GeologyConfiningZoneTopNumeric
	New UIC Element

	GeologyConfiningZoneBottomNumeric
	New UIC Element

	GeologyLithologicConfiningZoneText
	New UIC Element

	GeologyInjectionZoneFormationName
	New UIC Element

	GeologyBottomInjectionZoneNumeric
	New UIC Element

	GeologyLithologicInjectionZoneText
	New UIC Element

	GeologyTopInjectionIntervalNumeric
	New UIC Element

	GeologyBottomInjectionIntervalNumeric
	New UIC Element

	GeologyInjectioneZonePermeabilityRateNumeric
	New UIC Element

	GeologyInjectionZonePorosityPercentNumeric
	New UIC Element

	GeologyUSDWDepthNumeric
	New UIC Element

	WasteList
	New UIC Element

	WasteDetail
	New UIC Element

	WasteIdentifier
	New UIC Element

	WasteCode
	New UIC Element

	WasteStreamClassificationCode
	New UIC Element

	WasteWellIdentifier
	New UIC Element

	ConstituentList
	New UIC Element

	ConstituentDetail
	New UIC Element

	ConstituentIdentifier
	New UIC Element

	ConstituentWasteIdentifier
	New UIC Element


The following elements were successfully mapped to existing EDSC standards:
	Element

	LocalityName

	FacilitySiteName

	LocationAddressStateCode

	LocationAddressText

	FacilitySiteTypeCode

	LocationAddressPostalCode

	SICCode

	NAICSCode



	IndividualFullName

	TelephoneNumberText

	PermitAuthorizedStatus

	LocationAddressCounty

	GeographicReferencePointCode

	HorizontalCoordinateReferenceSystemDatumCode



	HorizontalCollectionMethodCode

	SourceMapScaleNumeric

	LatitudeMeasure



	LongitudeMeasure

	ViolationDeterminedDate

	Enforcement Action Type

	EnforcementActionDate

	MeasureValue

	MeasureUnitCode


The following elements were not mapped.  See Appendix C for details as to why they were not integrated.

	Element
	Justification

	WellStateTribalCode
	UIC field is performing duel purpose (state identifier and Tribal code identifier)

	ContactIdentifier
	The EDSC tag was not used because identifier will represent the primacy agency index value and not the unique individual’s identity.  

	ContactLocalityName
	Tag named to avoid conflicting with another UIC element name.

	ContactAddressStateCode
	Tag named to avoid conflicting with another UIC element name.

	ContactAddressText
	Tag named to avoid conflicting with another UIC element name.

	ContactAddressPostalCode
	Tag named to avoid conflicting with another UIC element name.

	ViolationTypeCode
	Not an exact match, so EDSC element could not be used

	PermitAuthorizedStatus
	Not an exact match, so EDSC element could not be used

	ConstituentNameText
	Not an exact match, so EDSC element could not be used


2.2.9 Recommendations

Data element selection for those that both mapped and did not map exactly to EDSC data standards were chosen carefully and with consistent attempts to make in line with the standards while not sacrificing the functionality of the submission process. The Well standard currently is not designed to incorporate data from the Underground Injection Control program and could be expanded to include this data.
Section 3.   Conclusion

Based on the findings of the schema review process, the UIC v1.0 is in line with all but a few conformance requirements. These areas of non-conformance have been justified in the report. 

Underground Injection Control activities have been completed, the team recommends publication of the schema on the Exchange Network registry at this time. 

Appendix A: W3C Schema Validation Results
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Appendix B: EN Design Rules & Conventions Validation Results

Report
---------------------------------

	Violations for File : UIC_UIC_v1.0.xsd 

	Tue Dec 19 13:18:59 EST 2006 

	1 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 57 

	2 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 61 

	3 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 65 

	4 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 69 

	5 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 73 

	6 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 77 

	7 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 81 

	8 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 86 

	9 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 90 

	10 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 94 

	11 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 98 

	12 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 102 

	13 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 106 

	14 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 110 

	15 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 114 

	16 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 118 

	17 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 122 

	18 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 126 

	19 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 130 

	20 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 134 

	21 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 138 

	22 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 142 

	23 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 146 

	24 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 150 

	25 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 154 

	26 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 158 

	27 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 162 

	28 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 166 

	29 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 170 

	30 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 174 

	31 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 178 

	32 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 182 

	33 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 186 

	34 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 190 

	35 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 194 

	36 
	[selector name=] 
	[SD6-10] Extreme caution SHOULD be applied when writing an XPath expression in a selector element to ensure it specifies the intended range. 
	Line Number : 198 
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Appendix C: EDSC Standards Validation Results

The following table lists the elements in the UIC schema with a mapping to the appropriate EDSC data standard.

	UIC XML Tag
	UIC Definition
	EDSC Standard
	EDSC Data Element
	EDSC Definition
	EDSC Compliance

	WellStateTribalCode
	States (abbreviation)  or tribal codes (American Indian or Alaska Native) program regulated by region DI
	Tribal
	TribalCode
	The code that represents the American Indian or Alaskan Native entity.
	Justification:  UIC field is performing duel purpose (state identifier and Tribal code identifier)

	LocalityName
	The name of the city, town, or village where the facility is located
	Contact
	LocalityName
	The name of the city, town, village or other locality.
	Compliant

	FacilitySiteName
	The public or commercial name of a facility site (i.e., the full name that commonly appears on invoices, signs, or other business documents, or as assigned by the state when the name is ambiguous).
	Facility Site
	FacilitySiteName
	The public or commercial name of a facility site (i.e., the full name that commonly appears on invoices, signs, or other business documents, or as assigned by the state when the name is ambiguous).
	Compliant. Business rules apply length limitation.

	LocationAddressStateCode
	The U.S. Postal Service abbreviation that represents the state
	Contact
	LocationAddressStateCode
	A code designator used to identify a principal administrative subdivision of the United States, Canada, or Mexico.
	Compliant. Business rules apply length limitation.

	LocationAddressText
	The address that describes the physical (geographic) location of the main entrance of a facility site, including urban-style street address or rural address, well field entrance, etc..
	Contact
	LocationAddressText
	The address that describes the physical (geographic) location of the main entrance of a facility site, including urban-style street address or rural address, well field entrance, etc..
	Compliant. Business rules apply length limitation.

	FacilitySiteTypeCode
	Class I well waste is disposed in either of two types of facilities: (1) Commercial- where the waste is generated offsite but transported to the disposal facility, or (2) Non-commercial-where the waste is generated onsite and disposed there also.
	Facility
	FacilitySiteTypeCode
	The designator that represents the type of site a facility occupies.
	Compliant. Business rules apply length limitation.

	LocationAddressPostalCode
	The combination of the 5-digit Zone Improvement Plan (ZIP) code and the four-digit extension code (if available) that represents the geographic segment that is a subunit of the ZIP Code, assigned by the U.S. Postal Service to a geographic location 
	Contact
	LocationAddressPostalCode
	The combination of the 5-digit Zone Improvement Plan (ZIP) code and the four-digit extension code (if available) that represents the geographic segment that is a subunit of the ZIP Code, assigned by the U.S. Postal Service to a geographic location to facilitate mail delivery; or the postal zone specific to the country, other than the U.S., where the mail is delivered.
	Compliant. Business rules apply a minimum and maximum length limitation.

	SICCode
	The code that represents the economic activity of a company. (4-digits) -- (only the primary code
	Facility Site
	SICCode
	The code that represents the economic activity of a company. (4-digits).
	Compliant. Business rules require that this field be declared as a string.

	NAICSCode


	The NAICS code that represents a subdivision of an industry that accommodates user needs in the United States (6-digits)-- (Only primary code) 
	Facility Site
	NAICSCode


	The NAICS code that represents a subdivision of an industry that accommodates user needs in the United States (6-digits)
	Compliant. Business rules require that this field be declared as a string.

	ContactIdentifier
	Unique identification of Contact table - The first four characters are the primacy agency code (appendix D). The rest is DI program or State’s choice (letters and numbers only) identifying unique contact for a well. (e.g. NMNR30005003490000)
	Contact
	IndividualIdentifier
	A designator used to uniquely identify an individual within a contact.
	Justification:  The EDSC tag was not used because identifier will represent the primacy agency index value and not the unique individual’s identity.  Business rules limit the length and characters allowed.  

	IndividualFullName
	The legal and complete name of a contact person (including first name, middle name or initial, and surname) for the well.
	Contact
	IndividualFullName
	The complete name of a person, potentially including the first name, middle name or initial, and or surname
	Compliant. 

	TelephoneNumberText
	The contact phone of local owner/operator
	Contact
	TelephoneNumberText
	The number that identifies a particular telephone connection
	Compliant. Business rules apply length limitation.

	ContactLocalityName
	The name of the city, town, or village where local owner, operator, or company is located
	Contact
	LocalityName
	The name of the city, town, village or other locality.
	Justification: Tag named to avoid conflicting with another UIC element name.

	ContactAddressStateCode
	The U.S. Postal Service abbreviation for the state where the local owner, operator, or company is located
	Contact
	LocationAddressStateCode
	A code designator used to identify a principal administrative subdivision of the United States, Canada, or Mexico.
	Justification: Tag named to avoid conflicting with another UIC element name.

	ContactAddressText
	The address where the local owner, operator or company is located, including urban-style street address or rural address.
	Contact
	LocationAddressText
	The address that describes the physical (geographic) location of the main entrance of a facility site, including urban-style street address or rural address, well field entrance, etc..
	Justification: Tag named to avoid conflicting with another UIC element name.

	ContactAddressPostalCode
	The combination of the 5-digit Zone Improvement Plan (ZIP) code and the four-digit extension code (if available) that represents the geographic segment that is a subunit of the ZIP Code, assigned by the U.S. Postal Service to a geographic location.
	Contact
	LocationAddressPostalCode
	The combination of the 5-digit Zone Improvement Plan (ZIP) code and the four-digit extension code (if available) that represents the geographic segment that is a subunit of the ZIP Code, assigned by the U.S. Postal Service to a geographic location to facilitate mail delivery; or the postal zone specific to the country, other than the U.S., where the mail is delivered.
	Justification: Tag named to avoid conflicting with another UIC element name.

	PermitAuthorizedStatus
	Identification of whether well is permitted or rule authorized.  If the well is permitted, the acceptable authorization types are individual, area, general, or emergency permits. The authorization status is not applicable for facilities that have no wells.
	Permit
	PermittedFeatureOperatingStatusName
	The name of the category describing the operating status of a permitted unit.
	Justification: Not an exact match, so EDSC element could not be used

	LocationAddressCounty
	The name of the U.S. county or county equivalent in which the regulated well is physically located.
	County
	LocationAddressCounty
	A code designator used to identify a U.S. county or county equivalent
	Compliant

	GeographicReferencePointCode
	Code representing the category of the feature referenced by the latitude and longitude.
	Latitude/Longitude

	GeographicReferencePointCode
	The code represents the place for which geographic coordinates were established.
	Compliant.  Business rules require that this field be declared as a string.

	HorizontalCoordinateReferenceSystemDatumCode


	Code representing the reference standard for three dimensional and horizontal positioning established by the U.S. National Geodetic Survey (NGS) and other bodies
	Latitude/Longitude
	HorizontalCoordinateReferenceSystemDatumCode


	The code that represents the reference datum used in determining latitude and longitude coordinates
	Compliant.  Business rules require that this field be declared as a string.

	HorizontalCollectionMethodCode
	Code representing the method used to determine the latitude/longitude.  This represents the primary source of the data.  
	Latitude/Longitude 
	HorizontalCollectionMethodCode
	The code that represents the method used to determine the latitude and longitude coordinates for a point on the earth
	Compliant.  Business rules require that this field be declared as a string.

	SourceMapScaleNumeric
	Code representing the scale of the map used to determine the latitude and longitude coordinates.
	Latitude/Longitude 
	SourceMapScaleNumeric
	The number that represents the proportional distance on the ground for one unit of measure on the map or photo.
	Compliant. Business rules require that this field be declared as a string.

	LatitudeMeasure


	Coordinate representation indicating a location on the surface of the earth, using the earth's Equator as the origin, reported in decimal format.  If an area permit is being requested, give the latitude and longitude of the approximate center of the area.
	Latitude/Longitude 
	LatitudeMeasure


	The measure of the angular distance on a meridian north or south of the equator
	Compliant.  Business rules require that this field be declared as a string.

	LongitudeMeasure
	Coordinate representation indicating a location on the surface of the earth, using the Prime Meridian (Greenwich, England) as the origin, reported in decimal format. If an area permit is being requested, give the latitude and longitude of the approximate center of the area.


	Latitude/Longitude 
	LongitudeMeasure
	The measure of the angular distance on a meridian east or west of the prime meridian.
	Compliant. Business rules require that this field be declared as a string.

	ViolationDeterminedDate
	The calendar date the Responsible Authority determines that a regulated entity is in violation of a legally enforceable obligation.
	Enforcement/Violation
	Violation Determined Date
	The calendar date the Responsible Authority determines that a regulated entity is in violation of a legally enforceable obligation.
	Compliant. Business rules require that this field be declared as a string.

	ViolationTypeCode
	The type of violation that is the subject of the Violation Date
	Enforcement/Violation
	Violation Class Type
	The type of violation that is the subject of the Violation Determined Date.
	Justification: Not an exact match, so EDSC element could not be used

Business rules apply length limitation and define acceptable list values.

	Enforcement Action Type
	The type of action taken by the EPA or state
	Enforcement/Compliance
	Enforcement Action Type
	The type of action taken by regulatory agency.
	Compliant.  Business rules apply length limitation and define acceptable list values.

	EnforcementActionDate
	The calendar date the enforcement action was issued or filed
	Enforcement/Compliance
	EnforcementActionDate
	The calendar date the enforcement action was issued or filed.
	Compliant.  Business rules require that this field be declared as a string.

	 MeasureValue
	The concentration of the individual waste constituent as reported by EPA Regional staff and/or state agency staff (measured in mg/l or pCi/l)
	Measure
	MeasureValue
	The recorded dimension, capacity, quality, or amount of something ascertained by measuring or observing.
	Compliant.  Business Rules require that this field be numeric and not a string.

	MeasureUnitCode
	Unit of measuring concentration (mg/l or pCi/l)
	Measure
	MeasureUnitCode
	The code that represents the unit for measuring the item.
	Compliant

	ConstituentNameText
	The chemical name or a description of the waste, in accordance with EPA Chemical/Biological Internal Tracking Name (http://www.epa.gov/srs/ )
	Chemical
	ChemicalSubstanceSystematicName
	A standard name assigned to a chemical substance.
	Not an exact match, so EDSC element could not be used


� The methodology used in this report for SSC conformance has been adopted from the methodology used in the WQX Conformance Report.
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