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1. Document Status

Title:


Underground Injection Control (UIC) v2.0 XML Schema Review Conformance Report

Author:

WDavid Ripley (CSC)

Subject:
Full evaluation of the candidate UIC v2.0 XML schema against design guidance.

Description:
This document describes the findings resulting from a comparison of the Underground Injection Control (UIC) Version 2.0 schema against the guidelines for schema design as recommended by the National Environmental Information Exchange Network (NEIEN).

Publisher:
EPA Office of Water

Contributors:
WDavid Ripley (CSC), Paul Hempel (CSC)

Date:
December 31, 2009

Comment Period:
The comment period will be set by the Network Technology Group.

Comment Forum:
Comments are to be exchanged via contributor’s and reviewer’s email.

Type:
Conformance Report

Source:
Network Technology Group (NTG)/Schema Workgroup, Schema Review Process for Schema Developers.

Changes:
Modified from Relational to Hierarchical design with other minor changes.
Coverage:
It is expected that this schema will cover the reporting of UIC data to EPA.  This will cover data from organizations (States and Tribes) which generate UIC of interest to EPA.

2. 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 (DRC) 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 UIC XML Schema Version 2.0 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.
3. UIC Schema Design Change Overview

It is important to note that the underlying motive for the development of the UIC v2.0 schema was to eliminate a very severe performance issue stemming from the relational schema design paradigm used for the UIC v1.0 schema and the impact this had on the Schematron business rule validation component of the UIC validation system.  Throughput time for large UIC files was unacceptable.
As a result of the analysis of the performance issue, EPA concluded the schema should be redesigned using the hierarchical schema design paradigm.  Because of this, and the fact that the UIC user community had already developed tools for creating XML submission files according to the UIC v1.0 schema, the design change was required to minimize the impact to the user community.  This was partly accomplished by not changing any of the data element names or the schema structure that relates to individual UIC records.  As a consequence, the resulting hierarchical design of the UIC v2.0 schema has only eliminated unnecessary schema components and relocated the schema components that relate to UIC records relative to their original location in the UIC v1.0 schema.
A consequence of this is that none of the issues identified in the UIC v1.0 Schema Conformance Report could be addressed during the redesign phase of the project.  These issues, included here for reference and identified as such, are taken directly from the UIC v1.0 Schema Conformance Report which did not preclude the UIC v1.0 schema from being approved for use on the EN.

In addition to this, because the UIC business rules are much too complex to be summarized in the Data Exchange Template (DET), another document, not typically part of an NTG review package, has been included as a cross-reference to the business rules.  This document is titled UIC_v2.0_Schematron_Rule_Specifications.xls.
4. Flow Documentation Status and Contact Information

Flow Name:  Underground Injection Control (UIC)
Schemas/Versions included in Conformance Report:  UIC schema version 2.0
Conformance Report Author:

WDavid Ripley, III
Contact Information:

Computer Sciences Corporation





8400 Corporate Drive, Suite 150





New Carrollton, MD 20785





301.429.8223





dripley@csc.com

Schema Developer:



WDavid Ripley III
Contact Information: 

Same as above
EPA Point of Contact for Flow Documentation Package:
Carl Reeverts

Contact Information:



USEPA Headquarters 

Ariel Rios Building 

1200 Pennsylvania Avenue, N. W. 

Mail Code: 4606M 

Washington, DC 20460

(202) 564-4632






Reeverts.Carl@epamail.epa.gov
EPA Point of Contact for Flow Documentation Package:
Trang Le
Contact Information:



USEPA Headquarters 

Ariel Rios Building 

1200 Pennsylvania Avenue, N. W. 

Mail Code: 4606M 

Washington, DC 20460

(202) 564-1572






Le.Trang@epamail.epa.gov
Date Flow Documentation Package Submitted:  December 31, 2009
5. W3C Conformance and Validation

W3C’s XSV Tool Output:
[X] yes    [ ] no

Output is found in Appendix A of the Conformance Report

[X] yes    [ ] no

Zero errors identified by XSV Tool

Explanation of Warnings Listed in XSV Tool Output:

	Warning
	Explanation

	No warnings observed
	Schema was developed using industry best-practice whenever possible


Schema and Instance Document Validation:
Names of XML parser(s) intended for use in conjunction with the flow and development tool(s) used to validate the schema and instance documents:

	Altova XMLSpy Professional Edition, v2009.sp1
	Development tool

	XSV
	W3C Conformance and Validation

	Facility Registry System (FRS) schema design tool
	EPA on-line standards validation tool

	Microsoft DotNet Parser v2.0
	CDX Test and Production servers


[ ] yes   [ ] no   
All schema files validate using all parsers and tools listed above

[ ] yes   [ ] no   
All sample instance documents validate using all parsers and tools listed above

[ ] yes   [ ] no   
All sample instance documents validate using the CDX validator service

EXPLANATON:
None of the above three questions can be answered globally for all parsers in the above list but can be addressed individually.  Explanations follow concerning each question not answered with “Yes” as well as when an answer is expected to be obtained.
	File Type
	XMLSpy
	XSV
	FRS Tool
	DotNet 2.0

	Schema
	Yes
	Yes
	NA2
	Likely3

	Instance
	Yes
	NA1
	NA2
	Likely3


For further information regarding the “Yes” answers, see Appendix A for XSV and Appendix C for XMLSpy.
1:  A UIC instance document cannot be validated with the XSV tool because, among other reasons, XML files in draft form do not yet reside at the intended http address that must be specified in the schema file headers and the XSV tools tries to load these files from that intended location.
2:  Several attempts were made to use the FRS Schema Design Tool for the Schema Conformance Report, but the tool is no longer on-line at the EPA web site for public access.  However, because of the nature of the schema redesign, it can be assumed, although not proven, that the violations identified for the UIC v1.0 schema would be identical to any violations that may have been identified for the UIC v2.0 schema if the tool had been available.  For this reason, the FRS Schema Design Tool results from the UIC v1.0 Schema Conformance Report are discussed in the next section and included in Appendix B for review.
The FRS Schema Design Tool was only meant to check conformance of schema to design rules that can be verified electronically.  Some EPA schema design rules identified in the DRC document must be check by manual inspection.  Additionally, there is no functionality to check an instance document with the FRS Schema Design Tool.  This schema validation tool was used as a matter of routine because it has identified schema design errors in the past that are easily overlooked during development and not considered problems in other schema validation tools.
3:  The DotNet 2.0 parser is used in the CDX Test and Production environments.  A customized version of it is also used by XMLSpy.  Because all UIC schema and instance files are considered valid by XMLSpy, it is likely, but not proven, that the same is true for the DotNet 2.0 parser used by the CDX Test and Production environments.  Because the CDX Test server is used for integration testing, it is not considered appropriate or cost-effective to configure the server for a schema validation test.  This test is typically performed during the integration test phase of flow deployment.  Additionally, CSC does not consider it cost-effective to create a test environment specifically targeted to this purpose because the test is considered redundant and, to date, no case where schemas considered valid by XMLSpy and not by DotNet 2.0 has been observed.
6. Design Rules and Conventions Conformance

Explanation of the FRS Schema Design Tool results for UIC v1.0:
Because the FRS Schema Design Tool was not available for use, no results for the UIC v2.0 compliment of schema files could be obtained.  However, it can be assumed, although not proven, that the nature of the UIC schema redesign should have no impact on the results that would have been obtained.  For this reason, the FRS Schema Design Tool results from the UIC v1.0 Schema Conformance Report are discussed here and included in Appendix B for review.  Note that only the results for files that remain in the UIC v2.0 schema are included.
With the exception of the UIC_UIC_v1.0.xsd file, no violations were detected.  The 36 violations detected for the UIC_UIC_v1.0.xsd file, which are more like warning messages than violations, are all associated with the Key (21) and KeyRef (15) constraints that are enforced on various data elements.  As such, the KeyRef constraints were all deleted from the UIC v2.0 schema because they were intended to be enforced in the Schematron business rules, and are enforced there now.  Additionally, 3 Key constraints were moved from the Schematron business rules to the UIC v2.0 schema.
Based on this analysis, it is not unreasonable to conclude that the FRS Schema Design Tool results for the UIC v2.0 would have most likely been no violations and 24 warning messages.

Data Element Naming Convention for UIC v2.0:
Because of the constraints imposed on the design of the UIC v2.0 schema, described in section titled UIC Schema Design Change Overview, every data element that is present in the UIC v2.0 schema was reused from the UIC v1.0 schema.  As a consequence, the data element naming convention conformance has not changed from the conformance identified in the UIC v1.0 Schema Conformance Report with the exception of data elements no longer used.  The following paragraphs and tables were taken from that report:

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

	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.

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.

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


Review Results

During the XML schema development process, each element was created with consideration to the EDSC data standards. 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:

NOTE: The original table contained complex data elements and data elements not used in the UIC v2.0 schema.  Because of this, the table below has been modified to exclude complex data elements and to only include data elements reused in the UIC v2.0 schema.

	UIC Schema Element
	Justification

	FacilityIdentifier
	New UIC Element

	FacilityPetitionStatusCode
	New UIC Element

	FacilityTypeCode
	New UIC Element

	ContactIdentifier
	New UIC Element

	ContactName
	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

	PermitAuthorizedIdentifier
	New UIC Element

	PermitActivityActionTypeCode
	New UIC Element

	PermitActivityDate
	New UIC Element

	PermitActivityPermitIdentifier
	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

	WellStatusIdentifier
	New UIC Element

	WellStatusDate
	New UIC Element

	WellStatusOperatingStatusCode
	New UIC Element

	WellStatusWellIdentifier
	New UIC Element

	WellTypeIdentifier
	New UIC Element

	WellTypeCode
	New UIC Element

	WellTypeDate
	New UIC Element

	WellTypeWellIdentifier
	New UIC Element

	LocationIdentifier
	New UIC Element

	LocationAccuracyValueMeasure
	New UIC Element

	LocationPointLineAreaCode
	New UIC Element

	LocationWellIdentifier
	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

	ResponseEnforcementIdentifier
	New UIC Element

	ResponseViolationIdentifier
	New UIC Element

	EnforcementIdentifier
	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

	CorrectionIdentifier
	New UIC Element

	CorrectionActionTypeCode
	New UIC Element

	CorrectionCommentText
	New UIC Element

	CorrectionInspectionIdentifier
	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

	EngineeringIdentifier
	New UIC Element

	EngineeringMaximumFlowRateNumeric
	New UIC Element

	EngineeringPermittedOnsiteInjectionVolumeNumeric
	New UIC Element

	EngineeringPermittedOffsiteInjectionVolumeNumeric
	New UIC Element

	EngineeringWellIdentifier
	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

	WasteIdentifier
	New UIC Element

	WasteCode
	New UIC Element

	WasteStreamClassificationCode
	New UIC Element

	WasteWellIdentifier
	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.
	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


Data element [name] 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.

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, [and] the team recommends publication of the schema on the Exchange Network registry at this time.

7. Shared Schema Components Conformance

Because of the constraints imposed on the design of the UIC v2.0 schema, described in section titled UIC Schema Design Change Overview, the project did not include any effort to reevaluate the incorporation of Shared Schema Components (SSC).  The following paragraph was taken from the UIC v1.0 Schema Conformance Report:

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.

8. Appendix A

W3C’s XSV Tool Results for UIC v2.0
The following messages were captured as the output from the on-line XSV schema validation tool (XSV version: XSV 3.1-1).  All 21 files in the flow schema were submitted to the XSV schema validation tool individually.

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpIILJ_Luploaded 
   (Real name: C:\UIC_v2.0_draft3\2\index.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpxp4dZruploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_UIC_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpWuGLlhuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Constituent_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpV3lryquploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Contact_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpx1mfLLuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Correction_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmp4Bety3uploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Enforcement_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpdvMjufuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Engineering_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpNPXHvsuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Facility_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmp4wT-_Yuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Geology_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpFcH-Ncuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Inspection_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpDtPStWuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Location_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpFMY0wduploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_MITest_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpfdidTGuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Permit_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpDoP3IPuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_PermitActivity_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpLN4Hqwuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Response_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpNeYZpLuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Violation_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmp5JSvL-uploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Waste_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpihIlkDuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_Well_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpW1rX3Huploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_WellStatus_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmpaYS3rvuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_WellType_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

Schema validating with XSV 3.1-1 of 2007/12/11 16:20:05

· Target: file:/usr/local/XSV/xsvlog/tmp4BvuFLuploaded 
   (Real name: C:\UIC_v2.0_draft3\2\0\UIC_SimpleContent_v2.0_draft3.xsd) 

· docElt: {http://www.w3.org/2001/XMLSchema}schema 

· Validation was strict, starting with type [Anonymous] 

· The schema(s) used for schema-validation had no errors 

· No schema-validity problems were found in the target 

9. Appendix B

FRS Schema Design Tool Results for UIC V1.0
	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 

	Total Number of Violations = 36 
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10. Appendix C

Altova XMLSpy Results for UIC v2.0
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11. Acronyms and Definitions

	CDX
	Central Data Exchange

	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

	NTG
	Network Technology Group

	SSC
	Shared Schema Components

	UIC
	Underground Injection Control

	W3C
	World Wide Web Consortium
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