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A4 – Project/Task Organization TC \l2 "
US EPA – Region 6
Name, Project Officer:  Overall coordination of the project and decision maker.  Review and approve QAPP and subsequent revisions in terms of project scope and objectives.  Ensure QAPP implementation

Name, QA Manager:  Review and approve QAPP and subsequent revisions in terms of quality assurance aspects.

Grantee Name TC \l1 "
Name, Project Manager and Principal Investigator:  Overall coordination of project activities.  Oversee preparation of QAPP and revisions.  Implement final approved version of QAPP.

Name, Geographic Information Specialist and Geographic Information Project QA Manager:  Data acquisition, interpretation, and analysis as well as providing technical guidance needed for preparation of QAPP.  Will oversee all data collection, data review, incorporation of data into the database model, and will make sure the minimum requirements/objectives/data are met.

A5 – Problem Definition/Background TC \l2 "
Discuss background information and include a description of the problem that warrants the project. Describe how GIS will be used to accomplish the proposed project.
A6 – Project/Task Description

Describe how information will be acquired, organized and assessed in a GIS to accomplish the project objectives. Discuss or list the following:
(1) 
State the purpose or use of the GIS data.
(2) 
List GIS datasets obtained from outside sources.  List the source and availability.

(3) 
State that GIS datasets, particularly the metadata, will be evaluated against project needs and quality requirements.

(4) 
Briefly discuss the creation of new GIS data, update of acquired data, and/or generation of metadata.

(5) 
State the need to load data into the GIS and manipulate as needed.

(6) 
State the need to produce maps and reports for the project.

A7 – Quality Objectives and Criteria for Measurement Data

State the data quality objective and describe how it is to provide valid data of known and documented quality in order to perform project work. See Table 1 and Table 2 for descriptions of the following elements. An example of this section follows in black text.



· Positional Accuracy 

(1) 
Identify a project Base Map.

(2) 
Specify Map Accuracy (M or ft.)

(3) 
Specify datum (NAD83 and NAVD88 recommended)

(4) 
Specify a map projection

(5) 
List EPA latitude/longitude standards

· Attribute Accuracy

Identifies crucial information and required accuracy. Lists EPA information standards (e.g., facility I.D) or government standards.

· Completeness


Fully describes the data including appropriate dates.

· Logical Consistency


Describes how/if the data layers reflect the real world.

· Lineage  


Provides the source of the data and processing steps.

· Cloud Cover (optional)


Provides descriptions as applicable for imagery.
The project data quality objective is to collect, provide, maintain, analyze, display, and document valid locational data. Acquired datasets will be maintained at their original level of accuracy. When modifications are necessary, efforts will be made to provide accuracy at a larger scale, and documentation will accompany the changes.

Protecting the integrity of data will be critical and therefore, metadata will be created as part of all geographic representations and will follow the protocols for metadata generation established by the Federal Geographic Data Center (FGDC). The FGDC Geospatial Metadata Standard defines six elements of spatial data quality (attribute accuracy, logical consistency, completeness, positional accuracy, lineage, and cloud cover) under the Data Quality Information section of the Content Standard for Digital Geospatial Metadata (FGDC, 1998).  See Table 2 of Appendix A for a description of the six elements. 
The following basic parameters are used for digital data within the Insert Name Here Geographic Information System.  Options are listed in parenthesis. See Table 1 of Appendix A for recommended mapping parameters. 


$ 
Primary Base Map- Digital orthophoto quarter quads; scale 1:12,000. (USGS 7.5 minute quadrangles; scale 1:24,000).
$ 
Map Accuracy- 1:12,000 or 10 meters. (1:24,000 or 12 meters).
$ 
Horizontal Datum -NAD 1983 (NAD 1927).
$ 
Vertical Datum- NAVD88 (NGVD29).
$ 
Mapping Projection- UTM, Zone 15 (State Plane or Albers).
A8 – Special Training Requirements/Certifications TC \l3 "
Suggested requirements: 

GIS Software - college or vendor training and experience in geospatial concepts and use in “agency” GIS software.

Map/Photo interpretation experience and understanding of cartographic concepts.

Remote Sensing software (if applicable) training and experience in remote sensing concepts and agency remote software.

GPS equipment (if applicable)- “agency” or vendor training and experience required to operate GPS receiver and process data according to the manufacturer instructions (and if applicable “agency” certification

FGDC Geospatial Metadata Workshop recommended.
The Project Manager and the field staff assigned to this project are or will be trained to use agency GIS software and have on the job use of agency GPS equipment. FGDC approved metadata training, namely the FGDC Geospatial Metadata Workshop, will be required to fulfill documentation standards.  Courses on GPS and GIS software/equipment will be completed by a credible trainer/school and documented with certifications.  Knowledge of map interpolation and other techniques of measurement have been or will be acquired as needed to fulfill project functions.
A9 – Documentation and Records TC \l3 "
All data generated by Insert Name Here will be fully documented as to original source, quality, and history per Federal Geographic Data Committee (FGDC) compliant metadata. Similarly, outside sources obtained and used by the Insert Name Here will require FGDC-compliant metadata as provided by the source agency. Datasets without a known history and documented quality will be noted as provisional and used only when noted as such. Metadata will be completed for any modifications to outside sources, or integration of outside sources with agency datasets. Metadata formats possibly include html, xml, or txt.
B – Measurement/Data Acquisition TC \l4 "
B1 – Sampling Process Design TC \l3 "
Not applicable for GIS.
B2 – Sampling Methods Requirements TC \l3 "
Not applicable for GIS.
B3 – Sample Handling and Custody Requirements TC \l3 "
Not applicable for GIS.
B4 – Analytical Methods Requirements TC \l3 "
Not applicable for GIS.
B5 – Quality Control Requirements




 TC \l3 "
All data acquired or generated will be fully documented as to original source, quality, and history using FGDC Content Standard for Digital Geospatial Metadata (version 2.0) http://www.fgdc.gov/metadata/contstan.html.
Positional accuracy for GIS layers created by Insert Name Here will be evaluated according to the FGDC Geospatial Positioning Accuracy Standard. See Appendix B for a list of additional standards.

http://www.fgdc.gov/standards/status/sub1_1.html  

and

http://www.fgdc.gov/standards/status/sub1_2.html 

B6 – Instrument/Equipment Testing, Inspection, and Maintenance Requirements

Not applicable for GIS.
B7 – Instrument Calibration and Frequency TC \l3 "
Not applicable for GIS.
B8 – Inspection/Acceptance Requirements for Supplies and Consumables

Not applicable for GIS.
B9 – Data Acquisition Requirements for Non-Direct Measurements

During this project, GIS datasets will be acquired from outside agencies as discussed in Section A6. These datasets will be reviewed for accuracy and completeness per the required FGDC-compliant metadata. The usability of the datasets will be determined by comparing the datasets’ metadata to quality objectives listed in Section A7. Datasets that are determined to be usable, yet do not meet quality objectives, do not meet agency standards, or have questionable documentation will be noted as “provisional.” Provisional datasets and any known problems will be acknowledged in the final project report. The use of a provisional dataset in the generation of new data will also be documented in FGDC-compliant metadata created for the new data.
B10- Data Management TC \l3 "
The following topics should be discussed in this section:

$ 
The software and hardware to be used

$ 
The formats for storing data (e.g. shapefiles, geodatabase, Excel, dbf)

$ 
FGDC (or State equivalent) geospatial metadata.

$ 
If applicable, server/network technology to support multiple users.

The following is a brief example of a couple of the topics listed above.
Data will be stored and managed using ESRI software ArcGIS 9 and ArcView 3.2.  Digital files that support ESRI software (shapefiles, coverages, geodatabases, metadata xml files) will be used and reside on computers at Insert Name Here.  Data will be transferred to EPA Region 6 via CD-ROM in the form of digital files mentioned above. Other forms of data duplication may include floppy disks, zip drives, and USB memory keys.
Original digital data will be kept on computer drives at Insert Name Here for a period of at least 3 years after being accepted by EPA Region 6.

Data will be managed in accordance with any applicable State, EPA and Federal requirements.   At a minimum these include:

Geospatial Positioning Accuracy Standard, Part 3, National Standard for Spatial Data Accuracy (FGDC-STD-007.3-1998);

    
Geospatial Positioning Accuracy Standard, Part 1, Reporting Methodology (FGDC-STD-007.1-1998);

EPA=s Business Rules for Latitude/Longitude Data Standard;

FGDC=s Content Standard for Digital Geospatial Metadata.  
C – Assessment/Oversight TC \l4 "
C1 – Assessments and Response Actions TC \l3 "
The Insert Name Here QA Manager will review coordinate locations, updates, and attribute documentation.  The level of review is related to the scale of the project.  Attributes such as tribal lands, city names, highways and streets, and county boundaries are used in the review process.  Possible differences in projection datum, address coding, and other base feature anomalies are taken into account when assessing locational accuracy.  If the coordinates do not match the base data, they are to be modified and documented.  The QA Manager (or designee) will have the authority to issue a stop work order upon finding a significant condition that would adversely affect the quality and usability of the data.
C2 – Reports to Management TC \l3 "
Quarterly reports will be submitted to Insert Name Here staff per the standard agency/tribal reporting process for review and approval. 
The Insert Name Here Project Manager will submit quarterly progress reports and a final project report to the EPA Project Officer. This final report will include a complete discussion regarding the appropriate use and limitations of the data in terms of quality, as well as all developed GPS/GIS datasets. Additional reports or other information (maps, PowerPoint presentation, etc.) related to project status, concerns, completed deliverables, or any other project needs will be provided when requested. 
D – Data Validation and Usability TC \l4 "
D1 – Data Review, Validation, and Verification Requirements TC \l3 "

The data quality will be peer reviewed for logical consistency and coding errors as identified in appropriate standards. Address matching, map interpolation and interpolation from digital orthophotography will be used to validate a portion of the data collected and processed. The Insert Name Here QA Manager and Project Manager will be responsible for overall validation and final approval of the data in accordance with project purpose and use of the data. The five measures of spatial quality (attribute accuracy, logical consistency, completeness, positional accuracy, and lineage) will be considered upon review of the data.
D2 – Validation and Verification Methods TC \l3 "
The Insert Name Here Project Manager and QA Manager will provide review and approval of the data before closure of the project.  All data layers will be reviewed for FGDC-compliant metadata. Datasets lacking appropriate metadata will not be used in any analysis or delivered to outside agencies. Documentation of provisional datasets will be reviewed to verify references to the use and limitations of the data. 

The Insert Name Here Project Manager and QA Manager will review QC reports and peer reviews to ensure they are acceptable.  The managers will also compare final datasets with original source information for consistency. 
D3 – Reconciliation with User Requirements TC \l3 "
Once the data results are compiled, the Insert Name Here QA Manager and Project Manager will review the data quality to determine if it falls within acceptable limits per user requirements. Applicability of the data will be evaluated on a project-by-project basis when necessary. Limitations of the data will be discussed with the end user. Completeness will be evaluated to determine if the completeness goal for this project has been met. If the quality of the data does not meet the project=s requirements, the data may be reevaluated to determine why the data quality did not meet the goals. Efforts will be made to determine inconsistencies in the base data or correct errors in the attribute data. If inconsistencies are found in the quality of the base data, an effort will be made to identify and obtain more accurate base data.
Appendix A TC \l4 "
Table 1. Recommended Mapping Parameters for GIS 

	Element
	Suggested Parameter
	Other Options

	Primary Base Map
	Digital Orthophoto Quarter Quads (DOQQs) 1 meter pixel, scale = 1:12,000 
	Local DOQQs scale > 1:12,000

USGS 1:24K scale quads Census TIGER files, scale1:100K

	Map Accuracy
	Units = meters

Accuracy = 3-10 meters
	Units = feet

Accuracy related to scale.

	Horizontal Datum
	North American Datum 1983 (NAD83) (or WGS84)
	North American Datum 1927 (NAD27)

	Vertical Datum
	North American Vertical Datum 1988 (NAVD88)
	North American Vertical Datum 1927 (NGVD29)

	Mapping Projection
	UTM (specify zone & offsets if any)
	State Plane (specify area)

Albers (specify parameters)

other projection


	Table 2. Data Quality Objectives
The FGDC Geospatial Metadata Standard defines six elements of spatial data quality (Note source dates, not the processing dates, may be crucial to project. For example, you may not be able to create a layer of current sites from a 1995 aerial photo.) 


	Spatial Quality Data Element
	Example

	1. Positional Accuracy- should equal or exceed project map accuracy.

	Tested 5 meters horizontal accuracy at 95% confidence level.

	2. Attribute Accuracy –include for information critical to project objectives (e.g., permit identification number, SIC codes, etc.).

	10% of permit number reviewed and found to be correct and up to date.

	3. Completeness Report- fully describes data including appropriate dates (e.g., all RCRA large quantity generators within a county as of March 8, 2002). 
	100% of all tribal trust parcels greater than 2 acres in size as of March 26, 2002.  

	4. Logical Consistency Report – relates to the handling of GIS processing errors and discusses whether a data layer agrees with other layers (e.g., Do the roads overlay with the roads in the base map photography. )
	Provide a narrative on the handling of any processing errors (e.g., dangles or sliver polygons, etc.).  

	5. Lineage – Where did this data originate and what added processing (e.g., reprojection) was done?
	Provide a narrative of source and processing steps.   

	6. Cloud Cover- (optional) Applies to satellite imagery or aerial photography (e.g., DOQQs).
	Landsat Thematic mapper Image requires 5% or less of cloud cover.


Appendix B TC \l4 "
Applicable Technical Quality Standards or Criteria: EPA’s Locational Data Policy (LDP); National Map Accuracy Standards; Federal Geographic Data Committee Standards; EPA Latitude/Longitude Standard; and applicable State or Tribal Standards.

(1) 
Federal Geographic Data Committee, Geospatial Positioning Accuracy Standard, Part 1, Reporting Methodology FGDC-STD-007.1-1998 http://www.fgdc.gov/standards/status/sub1_1.html
(2) 
Federal Geographic Data Committee, Geospatial Positioning Accuracy Standard, Part 3, National Spatial Data Accuracy FGDC-STD-007.3-1998 http://www.fgdc.gov/standards/status/sub1_3.html
(3) 
Federal Geographic Data Committee, Content Standard for Digital Geospatial Metadata (version 2.0), FGDC-STD-001-1998 http://www.fgdc.gov/metadata/contstan.html 

(4) 
U.S. Geological Survey, National Mapping Program Standards. http://mapping.usgs.gov/standards/ or

(5) 
USGS National Mapping Division, United States National Map Accuracy Standards http://rockyweb.cr.usgs.gov/nmpstds/acrodocs/nmas/NMAS647.PDF
(6) 
Bureau of Indian Affairs, Geographic Data Service Center, Database Organization Guidelines. Version 2, March 1997.

(7) 
EPA Latitude/Longitude Data Standard (final-May/June 2000) http://oaspub.epa.gov/edr/EPASTD$.STARTUP
Assessment Techniques: 
    
Positional accuracy will be assessed in accordance with the Geospatial Positioning Accuracy Standard, Part 3, National Standard for Spatial Data Accuracy (FGDC-STD-007.3-1998).

    
Positional accuracy will be reported according to the Geospatial Positioning Accuracy Standard, Part 1, Reporting Methodology (FGDC-STD-007.1-1998)

Other parameters should be assessed according to the EPA=s Business Rules for Latitude/Longitude Data Standard.
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