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This document describes the workflow for developing an enterprise spatial data set.  An enterprise spatial data set is one that is maintained on the Department’s enterprise system, that is the single, authoritative information for the Department, and that complies with the Department’s Standards for Geospatial Data.  The spatial data set may have a single steward, or a primary steward and multiple sub-stewards.   

The general editing and promotion processes from development to production is presented in Figure 1.  This figure illustrates what happens with the data on the enterprise system once it gets there.  At the bottom of the figure is a dashed box around the specific case of multiple editors.  The workflow describes how the data gets there and steps once it does.



1.	You decide to become a data steward or accept a request to become one.

1.A.	Data Steward. 

	A data steward is the person that has responsibility for administering the data set.  There may be cases when a data set could have co-stewards, or multiple stewards.  The data steward is responsible for communicating with the sub-stewards, the geodatabase manager and the Enterprise GIS Committee, and resolving conflicts in edits between sub-stewards.

	The data steward can edit the data.

	The data steward is responsible for identifying what portion of the data set a sub-steward can edit.

	The data steward is responsible for making copies of feature classes for sub-stewards to edit.

	The data steward is responsible for communicating with other people involved in the process of promoting and maintaining the enterprise spatial data.

2.	The data steward identifies appropriate relationships and explores capacity for staff to fill various roles.  

2.A.	Sub-steward.

	Should there be sub-stewards?  If so, who?  

	A sub-steward is a person who can edit the data set, and is not ultimately responsible for it.  

	A data set may have multiple sub-stewards.

2.B.	Identify a Geodatabase Manager.

	This is someone who will manage the geodatabase in which the feature class resides.  The geodatabase permissions will limit the access and services of the feature class.

	In most cases, the Department will incorporate vector enterprise spatial data into the DWR Atlas geodatabase.  The DWR Atlas geodatabase manager is currently the DWR DOE Photogrammetry Office.   If applicable, the data steward can identify the Photogrammetry Office as the Geodatabase Manager.

	If the spatial data will be put into a geodatabase other than DWR Atlas, then the data steward will have to identify the appropriate geodatabase manager.  The geodatabases on the enterprise architecture are identified on the GIS portal wiki at
		https://dwrgis.water.ca.gov/library/-/document_library/view/4663472

	If the spatial data will be put into a new geodatabase not already identified in the enterprise architecture (see @@), the requestor will have to identify the people in the roles at the time of the request.  A spatial data set would be put in a new geodatabase if the workflow requires “continuous” editing and maintence the data set.  

	The geodatabase manager and the data steward may be the same person.

2.C.	Identify an ArcSDE Administrator. 

	This is someone who will move the feature class from the QC’d version to the default geodatabase, tune the geodatabase, and push the data into the publication environment.

	If the geodatabase will be part of the enterprise system, then DTS and the Enterprise GIS Committee will identify an ArcSDE Administrator.  People in this role are identified on the GIS portal wiki.

2.D.	Identify a person to do the QA/QC review.

	This is someone who will check the data and metadata to ensure it meets DWR standards.  The person should be familiar with the DWR standards and DWR metadata standards, someone who has a bit of understanding about the spatial data, and someone who is not one of the stewards or sub-stewards.

3.	The data steward and sub-stewards identify the correct candidate data set for eventual promotion to DWR GIS Atlas or other enterprise geodatabase.

3.A.	The data steward and sub-stewards compare various data sets.  What are strengths and weaknesses of each?

	The data steward identifies current copies of the spatial data set in the Department.    

3.B.	The data steward and sub-stewards discuss options and select best candidate data set.

3.B.i.	The data steward and sub-stewards agree on what they will do with other copies of the spatial data set.  Are they merely duplicates that can be discarded?  Are they historical versions of the spatial data set that need to be archived in the enterprise spatial data?  

3.C.	The data steward and sub-stewards begin developing draft data model.

	In cases where the data steward is modifying a feature class from an existing spatial data set, the model has already been defined.  In such cases, the data steward may only need to refine the data model and add an attribute or two.  

	If the data is being created from scratch, then this step is will require more thought by the data steward in collaboration with the sub-stewards.

3.C.i.	Specify fields, tables and relationship, using the Department’s Spatial Data Standards, Chapters 1 and 5 where appropriate.

3.C.ii.	Specify domains for fields, where appropriate.

3.C.ii.a.	Specify use of common DWR tables where appropriate for look-up values.

3.C.ii.b	Specify logical ranges (numeric, text and Boolean) where appropriate.

3.C.ii.c	Specify calculations for calculated fields where appropriate.

3.C.ii.d	Specify projection and datum, using the Department’s Spatial Data Standards, Chapter 7.

3.C.iii.	Fields for identifying location.  Data stewards may use different methodologies to locate different records in the data sets.  If different methods were used to locate different records, then the data model should include the following:

3.C.iii.a.	The data model should have fields for the method and accuracy of determining the horizontal positional accuracy.

3.C.iii.b	The data model should have fields for the method and accuracy of determining the vertical positional accuracy, if applicable.

3.C.iv.	Collaboration on the data model.

	The data steward and sub-stewards are strongly encouraged to collaborate with people throughout the Department.  A bit of groundwork now may save you a lot of headaches later on.

3.C.iv.a.	The data steward should collaborate with the geodatabase manager on the data model when domains and topological rules are used. 
	 
3.C.iv.b	The data steward should collaborate with data stewards of other data sets for which they want to use the same topology.
	 
3.C.iv.c	The data steward may need to collaborate with other people on the data, especially to be consistent with existing enterprise spatial data. 
	 
3.C.v.	The data steward should collaborate with the Enterprise GIS Committee Data Subcommittee to identify spatial data sets that use similar controlled vocabulary, similar domains, or similar spatial features. 

3.D.	The data steward and sub-stewards identify final products (feature data service, map service, etc.).

	The data steward and sub-stewards identify what map services the geodatabase will provide to the users.  You will be to identify what types of map services, the character of each service, and the caching of each service in the production environment.  

	The data steward may need to work with the DBMS/ArcServer Instance Administrator to optimize the performance of the service when the data set is published.

4.	The data steward develops an Initial Stewardship Plan.  The plan consists of a checklist and five forms:

4.A.	Spatial Data Roles, Responsibilities and Services.  

4.B.	Develop candidate data set documentationCandidate data set documentation.

4.C.	Finalize draft data model and description documentsDraft data model and description documents.

4.D.	Develop Geodatabase Management PlanGeodatabase Management Plan.

4.E.	Develop Archive and Maintenance PlanArchive and Maintenance Plan.

5.	The data steward submits an Initial Stewardship Plan to the Enterprise GIS Committee chair person.  This is the data steward’s formal request to steward a data set.

5.A.	The chair of the Enterprise GIS Committee will forward the request to the chair of Enterprise Applications and Architecture Subcommittee.

5.A.i.	The Enterprise GIS Committee’s Enterprise Architecture and Applications Subcommittee will review and approve Geodatabase Management Plan, and Archive and Maintenance Plan.  

	The Enterprise Architecture and Applications Subcommittee may revise these if necessary.  

5.A.ii.	Enterprise Applications and Architecture Subcommittee may identify a different geodatabase and/or an ArcSDE administrator than identified by the data steward.  In this case, the request will be put on hold until the data steward and the geodatabase manager agree to the responsibilities and services identified.

5.B.	The chair of the Enterprise GIS Committee will forward the request to the chair of Data Standards Subcommittee.

5.B.i.	The Enterprise GIS Committee’s Data Standards Subcommittee will review and approve candidate data set selection and approve the data model.  

	The Data Standards may revise these if necessary.  These revisions may include recommended changes to comply with the DWR spatial data standards and/or to be consistent with existing DWR Atlas spatial data sets.

6.	The Enterprise GIS Committee signs off on the Initial Stewardship Plan and initiates the process to get the spatial data into the enterprise development system.

6.A.	Setting up the roles, permissions and services

6.A.i.	The Enterprise GIS Committee chair shall provide the geodatabase manager with the data steward and sub-steward information, the data set information, the roles and responsibilities, and the services.

6.B.	Loading the data into the geodatabase

6.B.i.	The data steward will provide the geodatabase manager with the spatial data set.  This includes the candidate data set for editing, and related versions of the data set that needs to be archived.  

6.C.ii.	The geodatabase manager will load this information into the appropriate geodatabase.

6.C.ii.	The geodatabase manager will set up the editing roles for the feature class.  When this is complete, the geodatabase manager will notify the data steward.

6.C.ii.	The geodatabase manager will set up desired services for testing.  (@@Check if the geodatabase manager is the one to do this.)

6.C.	The chair of the Enterprise GIS Committee will request an administrative account be set up on the GeoPortal for the data steward.

7.	The data steward will ensure everyone involved in stewardship of data set has necessary training.  	Training can include ESRI-sponsored training on geodatabase management, ESRI’s Data Reviewer extension, and DWR’s GIS Data Steward training class.  

(Would like to reference training recommendations when they are available.)  

Editing

8.	The data steward and sub-stewards coordinate with any outside agencies, as necessary.

9.	The data steward and sub-stewards determine permissions, data security policy, and security management approach.
[bookmark: Services]
	The data steward and sub-stewards identify who shall have what access to the data set in the production environment.  The access restrictions should be compatible with the Department’s Spatial Data Standards, and shall be defined in the metadata.  

10.	The data steward and sub-stewards develop and/or edit the data set to comply with current version of DWR GIS Spatial Data Standards.

10.A.	Documentation.  The Enterprise GIS Committee strongly recommends that the data steward and sub-stewards discuss the metadata requirements, and agree on what portion of the metadata each role will complete before editing starts.

11.	The data steward and sub-stewards complete all metadata for data set.

11.A.	Complete metadata includes a positional accuracy statement for the spatial data.

See the Department standards for Spatial Data 
https://dwrgis.water.ca.gov/documents/269784/aa1329f5-696b-43b0-8478-f46ddb84238c

11.A.i.		The data steward determines if a licensed surveyor will be necessary to review the positional accuracy of the data set.  If you do not know, then ask the Enterprise GIS Committee.  If a licensed surveyor is required, then the following steps are necessary.

	California Business and Professional Code, Sections 8700 – 8805 (The Professional Land Surveyor’s Act) requires that a professional land surveyor make statements about positional accuracy.  According to the statutes, data used to determine the configuration of the earth’s surface, location of fixed works, or property boundaries (including easements) are included within this requirement regardless of the instrumentation, methods, or procedures employed.  In some cases, a civil engineer may be authorized to make similar statements.  See Section 8731 for the necessary conditions.

11.A.i.a.	If a licensed surveyor needs to review the positional accuracy calculations.

11.A.i.a.1.	The data steward shall follow the guidelines in Calculating Positional Accuracy and estimate the positional accuracy for the spatial data set.

11.A.i.a.2.	The data steward shall provide the estimates and appropriate documentation to the licensed surveyor for review

11.A.i.b.	If a surveyor needs to calculate the positional accuracy calculations, the data steward shall provide the licensed surveyor with a copy of the feature class and appropriate, other material necessary to calculate the positional accuracy 

11.A.i.c.	The data steward will include the statement of positional accuracy Section 2.4 of the metadata along with the name of the licensed surveyor who helped out.

11.A.ii.	If a survey is not involved in the positional accuracy, then the data steward must develop the positional accuracy statement and report.

11.B.	If here are historical versions of the spatial data that DWR will need to archive, now is the time to do something about it.

	While meeting the full DWR Data Standards is encouraged for historical/legacy or other agency data sets, in many cases this may not be fully practicable.  In such cases, DWR Minimum Metadata Standard shall be developed and finalized.

	DWR has tentatively adopted the State’s minimum metadata standards.  However, California Technology Agency has not developed those standards yet.

12.	The data steward has an independent QA/QC of the spatial data conducted by the QA/QC Certifier, and obtains a signoff.

12.A.	The QA/QC Certifier reviews the data and metadata.  This person reviews the data and metadata, and signs off that independent QA/QWC review.

13.	The data steward and sub-stewards develop any end user or data sharing agreements, if necessary.

14.	The data steward completes the Standards Checklist.  

15.	The data steward updates DWR GeoPortal.

15.B.	The data steward enters the metadata into the DWR GeoPortal.

15.B.i.		The data steward will use the DWR metadata standard template.  This template will check for compliance with DWR standards.  The results of the check will need to be submitted with Step 17.

16.	The Geodatabase manager publishes the data set to QC’d version of the Geodatabase in the development environment.

16. A.	The geodatabase manager will review the spatial data for problems.  This step is intended to be a second pair of eyes on the spatial data.

16. A.  The ArcSDE administrator will reconcile and post the default geodatabase, compress the geodatabase, and calculate statistics before and after the compression.

Moving the Spatial Data into the Production Environment

17.	The data steward submits Final Data Set Production Document to the chair of the Enterprise GIS Committee.  The Final Data Set Production Package consists of a checklist and two forms.  

· Final Data Set Production Checklist and Signoff Form
· Standards Checklist
· Independent QA/QC Signoff
These documents are in the appendices.

17.A.	The Enterprise Architecture and Applications Subcommittee reviews the Final Data Set Production Package, and makes a recommendation to the Enterprise GIS Committee.  If the Enterprise Architecture and Applications Subcommittee indicates changes, revisions, or additional work, then the data steward completes those changes and re-submits to the Enterprise GIS Committee.

18.	After the review by the Enterprise Architecture and Applications Subcommittee, the Enterprise GIS Committee formally votes on the promotion of the data set.

[bookmark: _GoBack]	18.A.  .	If data set is not approved for promotion, process if terminated, or Data Steward implements corrective measures as necessary to address problems identified by EGC as basis for non-approval.

Need to check this.

19.	If the Enterprise GIS Committee approves data set for publication . . . 

19.A.	Upon approval, the chair of the Enterprise GIS Committee will notify the data steward, the geodatabase manager that the spatial data can be moved to the production environment.  The ArcSDE administrator will load the spatial data set into the production environment according to industry best management practices.

(There may be more to come as we refine the process.)

19.A.i.	The ArcSDE administrator will perform necessary data base analyses, calculates statistics, and builds indexes and other tasks. 

19.A.ii.	The ArcSDE administrator promotes the data set to the publication environment.

20.	Update DWR DataSpace default template.

	The Enterprise GIS Committee will ensure some with appropriate permissions modifies the default DataSpace template in a timely manner. 

Continued Editing

21.	The data steward and sub-stewards maintain data set on ongoing basis.

	The data steward and sub-stewards makes edits to their heart’s desire in the editing version of the spatial data. 

	The editors shall follow the QA/QC procedures specified in the metadata when updating the data in the spatial data set, or modify the metadata if the procedures have changed.

21.A.	If the during editing, there were significant changes, then the data steward will update the metadata accordingly.

21.A.i.	The data steward will update the metadata in the DWR GeoPortal in a timely manner.

21.A.ii.	The data steward will notify the geodatabase manager when edits are complete, and data is ready to be reconciled with the QA’ed version.

21.B. The geodatabase manager reconciles the edited version with the copy of the QC version of the spatial data set.

21.B.i.	The geodatabase manager will review the spatial data for problems.  This step is intended to be a second pair of eyes on the spatial data.

21.C. The ArcSDE administrator reconciles the QA’ed version with the default version of the spatial data set.

21.C.i.	The ArcSDE administrator will compress the geodatabase, and calculates statistics before and after the compression.

21.C.ii.	The ArcSDE administrator pushes the default version of the spatial data to the Publication environment.

(There may be more to come as we refine the process.)

21.C.iii.	The ArcSDE administrator will notify the data steward and the geodatabase manager that the data has been transferred to the production environment.

22.	Repeat Step 21 as necessary, and not less than the revision frequency specified in the metadata.

23.	The data steward will notify the Enterprise GIS Committee whenever a significant change occurs.  This will include:

· People in the responsible roles change.
· The data model changes.
· Access restrictions change.
· The data will no longer be maintained, and should be archived.

24.	Everyone lived happily ever after.
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[bookmark: _Spatial_Data_Roles,]Appendices

Enterprise GIS Data Initial Stewardship Plan.  
· Enterprise GIS Data Set Stewardship.  Spatial Data Roles, Responsibilities and Services Form
· Enterprise GIS Data Set Stewardship.  Identified Candidate Data Set
· Enterprise GIS Data Set Stewardship.  Data Model
· Enterprise GIS Data Set Stewardship.  Geodatabase Management Plan
· Enterprise GIS Data Set Stewardship.  Archiving & Maintenance Plan


Enterprise GIS Data Final Data Set Production Package 
· Enterprise GIS Data Set Stewardship.  Checklist and Signoff Form
· Enterprise GIS Data Set Stewardship.  Standards Checklist
· Enterprise GIS Data Set Stewardship.  Independent QA/QC Signoff








Enterprise GIS Data Initial Stewardship Plan 
[bookmark: _Checklist_and_Signoff]Checklist and Signoff Form

Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											

Date Plan Submitted to DWR EGC:							


Submittals & Attachments:

	____	Spatial Data Roles, Responsibilities and Services 
	____	Identified Candidate Data Set
	____	Data Model Diagram and Description
	____	Geodatabase Management Plan
	____	Archive and Maintenance Plan


Final Signoff:

__________________________________________			______________
Chair, Enterprise Architecture and Applications Subcommittee	Date

__________________________________________			______________
Chair, Data Standards Subcommittee					Date

__________________________________________			_____________
Chair, DWR Enterprise GIS Committee					Date



Enterprise GIS Data Set Stewardship
[bookmark: _Spatial_Data_Roles,_1]Spatial Data Roles, Responsibilities and Services


Spatial Data Set									

Data Steward 									

Date											


Roles
Data Sub-Steward 								

Data Sub-Steward 								

Data Sub-Steward 								

Data Sub-Steward 								

Data Sub-Steward 								

Geodatabase Manager 								

DBMS/ArcSDE Server 
    Instance Administrator 								

QA/QC Reviewer	 								

Services and Access	

	Map Service
	Implement in Production
	Access Restriction

	Map Service	
	
	

	Geocode Service
	
	

	Geodata Service
	
	

	Geometry Service
	
	

	Geoprocesing Service
	
	

	Globe Service
	
	

	Image Service
	
	

	Search Service
	
	




Coordination with Other Spatial Data
(repeat as necessary)

Spatial Data 									

Data Steward 								





Enterprise GIS Data Set Stewardship
[bookmark: _Identified_Candidate_Data]Identified Candidate Data Set

Data Set:																					
Primary Steward:											

Primary Steward Division/Office/Program:
												
	 											

Stewards should submit a brief description of the data set version they are proposing as the candidate data set for inclusion into the DWR GIS Atlas.  Information on source, completeness, methods, or other descriptions of how and where this data set comes from should be included.  If appropriate, some discussion about alternative versions of the data and cursory comparisons to those alternatives should be included.  



Enterprise GIS Data Set Stewardship
[bookmark: _Data_Model]Data Model

Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											


Data steward should submit a data model.  While there is no “one way” to compile a data model, a data model may include some or all of the following elements:

Verbal description of the physical model.  This includes a description of how the data are represented.  For example, are roads a polygon of the road pavement, or road centerlines, or a series of parallel linear lanes, or etc?
Data model diagram (aka geodatabase schema).  A couple of examples are attached.  ArcGIS Diagrammer was be used to create an acceptable Data Model Diagram, although it is not required.
Data dictionary
· A data dictionary may include many things.  See the attached example, which is a very detailed data dictionary for a complex database (the California Levee Database).  At a minimum, a data dictionary should include feature types, descriptions of abbreviations, codes, and numerical classifications used, a field list which includes descriptions, types, ranges and domains of field values, aliases used, and attribute data units. 
Topology rules used
Linear referencing
Geometric networks
Relationship classes





Enterprise GIS Data Set Stewardship
[bookmark: _Geodatabase_Management_Plan]Geodatabase Management Plan

Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											


Data set stewards should write up a brief description of the Geodatabase Management Plan.  The Plan should include at least the following elements:

Proposed geodatabase feature class name
Estimated initial size and projected future size of data set
Data set format (e.g. raster, tables, vector, LIDAR, TIN, etc.)
Describe workflow between primary steward and any sub-stewards
Frequency of updates and how updates will flow to geodatabase managers
Required SDE administration steps and tuning
Versioning approach
How and whether data will be provided as service and/or as feature class

Other descriptions that are relevant to geodatabase administration not listed above may be included.



Enterprise GIS Data Set Stewardship
[bookmark: _Archiving_and_Maintenance]Archiving and Maintenance Plan

Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											


Stewards should describe archiving and maintenance plan.  Elements may include:

Update procedures
Types and frequency of data updates 
Estimated annual cost for data set maintenance
Frequency of re-certifying data meet standards, including positional accuracy
Criteria for determining if the Enterprise GIS Committee needs to be involved in evaluating maintenance or standard compliance
Metadata update plan

Is there a requirement for archiving?  If so, what is the requirement?  
Frequency of archiving
Naming conventions on archiving?
What portions of data set need to be archived?





Enterprise GIS Data Final Data Set Production 
[bookmark: _Checklist_and_Signoff_1]Checklist and Signoff Form


Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											


Date Final Packet Submitted to DWR Enterprise GIS Committee:			

Submittals and Attachments:

____	Standards checklist
____	Metadata documents: GeoPortal results, access restrictions and positional accuracy, if applicable.
____	Independent QA/QC signoff
____	Data Sharing or End User Agreements, if applicable
	




Final Signoff:

__________________________________________			______________
Chair, Enterprise Architecture and Applications Subcommittee	Date



Enterprise GIS Data Set Stewardship
[bookmark: _Standards_Checklist]Standards Checklist

Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											


Standards Checklist Items (check all of the following that apply):

____	1. Names
____	2. File Organization
____	3. File Formats
____	4. Geodatabase Design
____	5. Tables & Fields
____	6. Creation Methods
____	7. Projection & Coordinate System
____	8. Positional Accuracy
____	9. Attribute Accuracy
____	10. Temporal Accuracy
____	11. Spatial Consistency
____	12. Thematic and Attribute Consistency
____	13. Logical Consistency
____	14. Accessibility Standards
____	15. Data maintenance
____	16. Quality assurance and quality control
____	17. Legacy Data
____	18. Deliverable Media Standards
____	19. Metadata

I certify that I have reviewed the subject data set, and to the best of my ability I have determined that the data set complies with the portions checked above of the DWR GIS Data Standards version applicable as of the date indicated below.

____________________________________			_________________
Primary Data Set Steward						Date



Enterprise GIS Data Set Stewardship
[bookmark: _Independent_QA/QC_Signoff]Independent QA/QC Signoff

Data Set:											

Primary Steward:										

Primary Steward Division/Office/Program:
	 											


Independent QA/QC Certifier:								

Independent QA/QC Division/Office/Program:
	 											


I certify I have reviewed the subject data set, and to the best of my abilities have determined it to be in compliance with the DWR GIS Data Standards version applicable as of the date indicated below.

____________________________________			_________________
Independent QA/QC Certifier					Date



To Develop

Procedures for changing a data steward or sub-steward for a spatial data set.

Putting legacy data on the enterprise system in the production environment.

Procedure for getting a program ArcServer instance.

Positional Accuracy Guidelines (being worked on).

Code lists and controlled language.



DTS Responsibilities

Maintain the hardware for the enterprise system (or enterprise environment).

Ensure that the development environment and production environment on the enterprise system are exactly the same.

Does the role of DBMS/ArcSDE Server Instance Administrator need to be refined any more? 



