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Summary

Integrated regional planning is the future of California.  DWR recognizes that reliable and easily accessible data are essential to implement integrated regional water management planning.  
To organize and manage its data, DPLA needs an information management system.  The Division of Planning and Local Assistance has an opportunity to start developing this system, known as the Water Planning Information Exchange (Water PIE) with funding from Proposition 84.  This document presents a roadmap for this development.

The plan for Water PIE has three goals:


1.
Organize DPLA's Data

2.
Define the Scope of Water PIE

3.
Build Water PIE
Within these three goals are seventeen recommended actions.  
The last section discusses implementation of this plan.  This section contains a proposed project with a budget, new staff and timelines.  The proposed project would link eleven data sets from inside DPLA and 90 data sets from outside DPLA.  This four year project would cost approximately $6.714 million dollars and require five new positions.  
The proposal is a starting point for a discussion.  Not everyone will agree on all recommendations.  We agree that whatever we do, we will do it better if we have a plan.
Water Planning Information Exchange
Business Need
Data is the lifeblood of the Division of Planning and Local Assistance.  DPLA collects data, manages data, and uses data.  Without data, all of the activities of DPLA would cease.

While DPLA may have large amounts of data, this is not sufficient.  Many recommendations for something different have been expressed recently.  The California Water Plan, Recommendation 11 explicitly states the need for better data and analytical tools.  The need is implicit in several other recommendations. California's Groundwater, Bulletin 118, Recommendation 9, reiterates this need.  DWR's Strategic Business Plan Objectives 1.1, 3.1, 6.1 and 6.3 repeat the need to develop and integrate better data and/or tools for analyses.  

More reliable data, easily accessible data, and improved analytical tools are essential for integrated regional water management.  As the DWR Director states in the foreword to the California Water Plan, "Integrated regional water management is the future of California."  Integrated regional water management requires coordinated decision-making between different levels of government and organizations with different purposes.  Reliable and easily accessible data and analytical tools are essential to decision-making.  With these, organizations can synthesize information from different sources and different disciplines to create more robust, more effective, and more concordal decisions.
To effectively promote integrated regional water management, the Division of Planning and Local Assistance must develop an information management system, known as Water Planning Information Exchange (Water PIE).  Water PIE will help organize data, make staff more productive, and is fundamental to making integrated water management planning a successful.
Description of the Water Planning Information Exchange 

Water PIE would be a web-based, GIS-assisted information management system.  Water PIE would be publicly accessible, and link data from DPLA, other DWR divisions, other State agencies, regional and local organizations together.  It would be a distributed data system, using web services technology to link data sets, and provide flexibility and future extensibility.  This plan plots a course for the development of Water PIE.  
Water PIE would promote integrated regional planning in two ways.  First, data from one organization could supplement similar data from other organizations.  The larger amounts of data would help develop more robust analyses, and refine analyses at the local level.  The integration of multiple data sets would also reduce duplication and leverage limited resources for data collection and management.  Second, different types of data for one area would help develop more consistent and coherent analyses.  For these reasons, Water PIE would add value to the data from local, regional, State and federal organizations.

Water PIE is consistent with California Information Technology Plan, the final report of the California Performance Review, and standard business practices.
This strategic plan is part of a larger process that DPLA has undertaken.  In May 2006, at a meeting in Oroville, DPLA discussed a strategic plan for data within the Division.  During 2006, the Statewide Water Planning Branch developed and refined the idea for Water PIE.  In early 2007, DPLA conducted a survey of its staff, asking for input on the data sets and features to include in an information management system.  In the summer of 2007, DPLA expects to begin implementing recommendations from this plan.

Future Issues

At the time of this writing, the US Bureau of Reclamation has expressed interest in Water PIE.  The US Bureau of Reclamation has been tasked with setting up an information management system for the restoration of the San Joaquin River.  The US Bureau of Reclamation may be willing to provide funding to DPLA to extend Water PIE to include data sets pertinent to the San Joaquin River.  The amount and timing of the funding are unknown.

Each of the goals is divided into objectives.  Objectives may or may not have recommendation actions.  At the end of the discussion of an objective is a discussion of the fiscal impacts, if applicable.  The estimates of fiscal impacts are used to develop the proposed project in the Implementation section.
Goal 1.
Organize DPLA's Data 

DPLA has a large amount of data.  Most of its data exists in Excel workbooks or on paper, and is hard to access.   In addition, the data is often inconsistent from office to office.
Organization of a single data set will require the development of a web application (Objective 1.2).  This task will require a large effort.  Before committing resources, DPLA needs to decide which data sets have a higher priority.
Objective 1.1
Prioritize Data Sets in DPLA

The survey of DPLA staff indicates that a wide range of data sets should be linked to Water PIE.  Suggestions range from existing data sets, such as Water Data Library, to desired ones, such as efficiency measures for agricultural and urban water use.  
Table 1 presents the data sets from the survey of DPLA.  Data sets are listed from the most frequently mentioned to the least. Comments are a brief description of what office owns and maintains the data, what format the data is in, and what is required before the data set can be linked to Water PIE.  If there is no comment, then the data set was mentioned but no details were available.
Table 1.  Data Sets Identified in the DPLA Survey
	Data Set
	Number of times Mentioned
	Comments

	Water use
	19
	

	Water Supplies
	11
	

	Financial assistance
	10
	Owned by Resource Restoration and Conjunctive Management.  Format: Access and MySQL.  Needs standardization and web application.

	Land use
	7
	Owned by Statewide Planning.  Format: Paper and GIS.  Needs geodatabase and web application.

	Water portfolio data
	7
	

	Water quality data
	7
	Owned by Division.  Needs web services.

	Surface water stage and flow
	4
	Owned by Division.  Format: Hydstra.  Needs web services.

	Water use efficiency programs
	4
	

	Groundwater level data
	3
	Owned by Division.  Needs web services.

	Library of planning documents
	3
	

	Climate (WDL)
	2
	Owned by Division.  Needs web services.

	GIS shape files and imagery
	2
	

	Public Water System Statistics
	2
	Owned by Statewide Planning.  Format: Excel and Access.  Needs web application.

	Scenarios and strategies from CWP
	2
	

	Sediment data
	2
	

	Urban Water Management Plans
	2
	Owned by Water Use Efficiency. Format: Excel and Access.  Needs web application.

	Well completion reports
	2
	

	Agricultural water management plans
	1
	

	California Irrigation Management Information System
	1
	Developing web services

	Census data
	1
	

	Desalination projects
	1
	

	Diversion data
	1
	Owned by ND.  Format: paper and Excel.  Needs web application.

	Fish data
	1
	Owned by ND.  Format Excel.  Needs web application.

	Geologic data
	1
	

	Geomorphic data
	1
	

	Groundwater management plans
	1
	Already have compiled links to local agencies.

	Macroinvertebrate data
	1
	Owned by ND.  Format: paper and Excel.  Needs web application.

	Plankton data
	1
	Owned by ND.  Format: Excel and Access.  Needs web application.

	State well numbers
	1
	Multiple data sets in each office.  Format: Paper, Excel and Access.  Needs coordination and web application.

	Surface storage
	1
	

	Surface water temperature
	1
	Owned by ND.  Format: Excel and Access.  Needs web application.

	Water Industry  Contacts
	1
	Owned by Statewide Planning.  Needs web services.

	Water transfers
	1
	

	Water treatment costs
	1
	


Action 1.1.1.
Prioritize DPLA Data Sets
Using Table 1, DPLA can prioritize data sets.

The first priority would be to link the data sets that are the easiest and have statewide coverage.  These include CIMIS, water quality, surface water, ground water levels, climate, and water industry contacts.  Most of these are already publicly available on the internet.
The second priority would be to link water portfolio data.  Water portfolio data, water use, water supplies are all mentioned frequently in the survey.  (The water portfolio data is undergoing changes.  Something can be done for portfolio data at the hydrologic region and planning area scale, while issues at smaller geographic scales are resolved.  Also, many comments from the survey indicated the desire to access water supplies and uses by water utility.  When developing a web application for the water portfolio, DPLA should make every effort to incorporate this level of detail.)
The third priority would be to link the well completion report data set.  DPLA spends an inordinate amount of time responding to public requests to view well completion reports.  The benefits of linking this data set would provide a large return on investment for the Division, and much of the justification for the feasibility study report.

The fourth priority would be to link the data sets that have statewide coverage, have started a data base, and have most of their data in electronic format.  These include financial assistance, land use, public water system statistics, and urban water management plans.
The eleven data sets identified in one of the four priorities are the most important to link to Water PIE.  The priorities are used to schedule and commit resources to develop web applications for the data sets in the last section.
Action 1.1.2.
Become Stewards of National Hydrography Dataset

Water PIE should include the National Hydrography Dataset.  The National Hydrography Dataset is a GIS data set that includes layers for rivers and streams, and for watersheds.  This dataset contains layers that are essential to Water PIE. Without this information, sampling site, monitoring stations, model boundaries and hydrography cannot be accurately displayed, or related to other features.

Resources Agency has asked DPLA to become the steward of the California portion of the national hydrography dataset.  The information is important to Water PIE, and should be included in it.  At the same time, without Water PIE the National Hydrography Dataset will not find a home at DPLA.
As the support for the National Hydrography Dataset diminishes to a steady-state, the staff to support the National Hydrography Dataset could do GIS for DPLA (much like the Statewide Data Program does work for DPLA).  This would give DPLA a nucleus for a GIS shop.  This is something DPLA needs, and has not created.  
Fiscal Impacts of Prioritizing Data Sets in DPLA
The eleven data sets identified in this objective are the least expensive to link to Water PIE. 
DPLA will have to hire two people to maintain the national hydrography dataset.  This recommendation comes from two different sources, the USGS and the person at Resources Agency making the request.
The rivers and streams layer of the National Hydrography Dataset is complete.  The watershed layer needs work.  The steward would be responsible for completing the watershed layer, working with local agencies to find mistakes, correcting errors, and periodically submitting the dataset to the Federal government for certification.

Over time, the workload may drop from full time work for two people to full time work for one and a half people.  Both the Resources Agency and USGS has stated that the workload will always be greater than one full time person.

Objective 1.2
Develop Web Applications
Web applications are required to link a data set to Water PIE.  A web application makes it possible for people to enter, view and edit information over the internet.  Information can be shared by a single program in multiple offices and stored in a central location.  

A web application replaces the typical workbook, form or paper copy in which data is stored.  Web applications have three components: 

1. A data base
2. A web page. 
3. A programming language to link data base to the web page
The programming language can be used for the linkage as well as the web page.  Water PIE requires a fourth component: spatial information.  

Developing a web application is not as simple as selecting a data base and a programming language.  Certain conditions must be met before a web application can be developed.  A data base has to be designed and populated.  Many programs in DPLA span district offices and a branch at Headquarters.  Often a program does not collect and store the same data in each office.  Historical data may be on paper, while more recent data may be in Excel or another format.  Nor are procedures standardized between offices.  This lack of coordination and standards, while historically justifiable, makes designing and populating a data base more difficult than it would otherwise be.

Developing a web application was the task that most respondents to the DPLA survey stated they would need help with.  This is not a skill set that DPLA programs have.
Procedures will have to be developed so that staff check and maintain the data.  With data in a data base, it is too easy for staff to enter the data and forget about it.  With a shared web application, quality control becomes more important than it was.

Once a web application is developed, staff will have to be trained.  In most cases, the web application will evolve.  Individual programs will need to write new queries and reports as needs change.  Data input, coordination and quality checking will be the responsibility of the individual DPLA programs.  New reports and web pages can be developed with the assistance from Statewide Data Program.  
Action 1.2.1.
Choose a Data Base
There are three choices for a data base: Oracle, SQL Sever, and MySQL.  The DWR standard is Oracle.  Water Data Library, CIMIS, Aquanet and the DWR portal all use Oracle.  A standard edition of SQL Server comes with GIS software. Water PIE will require a data base for GIS, to keep track of what organizations are sharing what data, and to maintain a common language (Objective 3.2).
SQL Server Enterprise Edition was chosen as the standard data base.  SQL Server comes with ArcGIS and is less expensive than Oracle.  
Whatever data base is chosen, some DPLA programs will have to migrate.  If a DPLA program does not wish to use the standard data base once it is chosen, then the program will have to maintain its own data without the assistance of Headquarters or the Department.
A standard edition of SQL Server comes with ArcGIS Server.  GIS is essential to Water PIE.  An upgrade to the enterprise version of SQL Server will allow information to be replicated from office to office.

SQL Sever is not the DWR standard.  Using SQL Server will require DPLA to get an exemption from the Governance Board.  Because ArcGIS Server uses SQL Server, we will have a good business case to do so.  If the Governance Board accepts our case to use SQL Server, the Division of Technology Services may hire data base administrators to support this project.  These administrators would reduce the direct cost of the project to DPLA.  

Action 1.2.2.
Choose a Programming Language
There are at least four choices for the programming language: ColdFusion, PHP, .Net or Java.  DPLA uses three first three.  ColdFusion is used for Water Data Library, Aquanet, the DWR portal, and most DPLA web sites.  Northern District uses .Net from Microsoft.  PHP and Java are open-source.
ColdFusion should be chosen as the programming language.  DPLA has the most invested in it, so re-writing this code would be the most expensive if a different standard were chosen.  Because ColdFusion is the Department standard, DPLA can get support for it and integration with the Department's web servers from the Division of Technology Services.  This support would reduce the maintenance costs of the project.
As with a data base, once a standard is selected some programs will have to migrate to it.  If a program does not wish to use the standard programming language once it is selected, then the program will have to maintain its own web application without the assistance of Headquarters or the Department.
Action 1.2.3.
Use ArcGIS to Create an Enterprise System
ArcGIS in each DPLA office would create an enterprise system.  The work in each office could be replicated to the other offices.  And, DPLA could establish a central library of GIS work and imagery.

ArcGIS is the industry standard for such software, and is already used in the Division.  The latest version of ArcGIS will allow us to put all GIS information into a geodatabase (a data base rather than a file base system), and replicate the GIS layers throughout the Department.  
ArcGIS Server should be purchased for Headquarters, as well as the districts that want it.  The caveat is that each office will have to train existing staff to use this software.
Fiscal Impacts of Developing Web Applications
Fiscal Impact 1.2.1.
Rewriting Existing Code
The costs for re-writing code to the chosen programming language cannot be estimated at this time.  However, the cost for re-writing ColdFusion code is greater than re-writing existing code in other languages because there at least twice as many lines of ColdFusion code than the next most popular programming language.
Fiscal Impact 1.2.2.
Purchasing a Data Base

Oracle prices their enterprise data base on the number of processors for a publicly accessible server.  The price is approximately $30,000 per processor.  Annual support is approximately another $13,000 

SQL Server Enterprise Edition costs approximately $24,000 per processor.  The cost of annual support is another $10,600.

The costs for Oracle and SQL Server were taken from the one web site I could find that sold licenses for both.  Central District plans on purchasing SQL Server Enterprise Edition, at a cost of $17,000 per processor.  While this is less than the cost of SQL Server found on the web site, the relative costs of the two products should remain the same.
MySQL is free.
Fiscal Impact 1.2.3.
Developing Web Applications
Web applications have two major costs: 

1. Putting all the data in one concise format.
2. Programming the web application.  
Most of the data sets have historical data on paper and more recent data in some electronic format.  In addition, data is often scattered between offices.  Collecting and putting data into a data base will take resources.  For practical purposes, the cost of doing this for any data set that is not already in a data base is large.  Three to five months of full time work for one person would be reasonable for a single data set.  
If historical data on paper needs to be entered into the data base, then the cost will be more expensive.  

The cost of writing the code for the web application is also large.  Each web application has to be individually customized to the data set and the needs of its users.  Twelve months of full time work for one person would be reasonable for a single web application.

The cost for Statewide Data Program staff for sixteen months, at an activity rate of $106.59
 per hour, would be $295,610.  This cost is used for developing web applications in the proposal project in the last section.

Fiscal Impact 1.2.4.
Spatial Information – Creating Base Maps
Table 2 presents the base maps necessary to locate records in a data set.  In most cases, the base maps already exist.  Some work will have to be done to create base maps that do not already exist, and to clean up existing maps.

Table 2.  Base Maps Needed for Water PIE
	Base Map 
	Already Exists

	Background imagery
	Yes

	California Legislative districts
	Yes

	California Senate districts
	Yes

	Cities
	Most cities.

	Congressional districts
	Yes

	Counties
	Yes

	Detailed Analysis Units
	Yes

	Digital elevations
	Yes, not a fine resolution.

	Depletion Sub-areas
	Yes

	Financial assistance projects
	 

	Groundwater basins
	Yes

	Groundwater Management Plan boundaries
	Yes

	Hydrography
	Yes

	Hydrologic Regions
	Yes

	Land use
	Yes

	Planning Areas
	Yes

	PWSS service areas
	Most PWSS service areas.

	Roads
	Yes

	Sampling site locations
	Most sampling site locations.

	State Water Resource Control Board regions
	Yes

	Townships, Ranges and Sections, and DWR projected sections
	 

	Tribal Areas
	 

	USGS 7.5 minute quad maps
	Yes

	Water Utilities
	Most water utilities.

	Watersheds
	Yes

	Zip Codes
	Yes


DPLA will have to invest in a base map for township, ranges and sections.  This is one base map that is used for groundwater wells and well completion reports.  

The cost of putting all these base maps into a geodatabase, making corrections, and creating base maps that do not exist, will be the cost of a GIS person for two years.
Fiscal Impact 1.2.5.
Spatial Information – Purchasing an Enterprise GIS System
Table 3 presents estimated costs for a GIS system for the Division.  These costs are taken from a system Central District plans on purchasing, and modified for dual processor servers at Headquarters.

Table 3.  Cost of ArcGIS Servers for DPLA

	ArcGIS Server - Headquarters
	
	
	

	
	ArcGIS Server Standard Edition
	 $ 22,500 
	
	

	
	SQL Server Enterprise Edition (four processors)
	 $ 34,000 
	
	

	
	Two servers (dual processors) and storage
	 $ 28,000 
	
	

	
	
	
	
	

	
	Subtotal including tax
	 $ 91,049 
	
	 $ 91,049 

	
	
	
	
	

	
	
	
	
	

	ArcGIS Server - Districts
	
	
	

	
	ArcGIS Server Standard Edition
	 $ 22,500 
	
	

	
	SQL Server Enterprise Edition
	 $ 7,000 
	
	

	
	Two servers (single processor) and storage
	 $ 21,000 
	
	

	
	
	
	
	 

	
	Subtotal including tax
	 $ 65,189 
	
	 $ 325,944 

	
	(one each for each district)

	Grand Total
	
	
	 $ 416,993 


In addition, the cost of maintenance for ArcGIS Server is about $5,000 per license year; and the cost of maintenance for SQL Server is about $10,000 per license per year.
Fiscal Impact 1.2.6.
Providing Training

The cost of training people for ArcGIS is approximately $3,000 for five days.  Training two people from each office (five offices total) would cost $28,000. 

The cost of training for ColdFusion is approximately $400 per day.  Training two people from each office (five offices total) for a three day course would cost $12,000. 
Goal 2.
Define the Scope of the Water Planning Information Exchange 
Water PIE can include other types of information besides basic data.  Responses from the survey of DPLA indicated the system should include planning documents, meta-data, and model outputs.  In addition, responses mentioned some features, such as on-the-fly calculations and custom queries.
Objective 2.1
Manage Documents

The scope of Water PIE should include some documents.  Documents are written and may be a source of data, but are different than data.  Planning documents were mentioned in the survey of DPLA as one of the types of data to include in Water PIE.
DWR is planning for its own document management system.  Any document management within Water PIE should be compatible with DWR's current plans.
Managing documents requires special skill.  A budget change proposal for librarian services (Library management of DWR data and information, FY 2008 – 2009) has been submitted by DPLA.  Water PIE expects to use the librarian services identified in this budget change proposal to help catalog information, develop standards for organization documents, and linking to the future DWR document management system.
Action 2.1.1.
Link General Planning Documents
Water PIE should include documents that can be associated with an area.  For example, a city general plan can be associated with a city.  Documents that cannot be associated with an area should not be included in Water PIE.  For instance, e-mails should not be included.

Action 2.1.2.
Link Documentation of Analytical Tools
Water PIE should include documentation of analytical tools.  The system will need to explain the purpose and the equations used with analytical tools.

Action 2.1.3.
Link QA/QC Documents

Water PIE should include documents that explain the quality assurance and quality control review of data sets.  A person can use this information to better understand the information the person has retrieved from Water PIE.

Action 2.1.4.
Defer Other Types of Information

Other types of information, such as the input and output from computer models, should not be linked to Water PIE at this time.  Other types of information can be included in future phases.

Objective 2.2
Create Custom Queries

The DPLA survey responses mentioned including a tool to develop custom queries.

Action 2.2.1.
Develop a Custom Query Tool
A standard tool should be developed so that a person using Water PIE can develop a custom query from any one data set.

Objective 2.3
Use Analytical Tools

The DPLA survey responses mentioned running computer models from Water PIE.   This will be a complicated endeavor, and much will depend on the model. 

Action 2.3.1.
Postpone Running Computer Models

Running computer models from Water PIE should be planned for the future.  

Objective 2.4
Perform Calculations 

Several DPLA survey responses mentioned on-the-fly calculations.  Some people wanted Water PIE to perform calculations.  Other people thought it was a bad idea.  There is no consensus.
Action 2.4.1.
Only Perform Calculations from a Single Data Set
Calculations by Water PIE should be performed only on a single data set.  Data could be added or subtracted, averaged, or aggregated for that data set.  These, and other, calculations could be done by Water PIE "on-the-fly."  If a person using Water PIE wanted to combine or compare numbers from different data sets, the person would have to save the data to his computer and perform the calculations there.
(The calculations could also be implemented other ways too.  Calculations could be done by the web service.  Or calculations could be performed by the data base, and stored for retrieval like other data.)
Goal 3.
Build the Water Planning Information Exchange
Water PIE includes linking data sets from outside DPLA.  Water use, water supplies, financial assistance, water use efficiency programs, groundwater level data, planning documents, climate, and many other data sets could come from, or be supplemented by, data from outside DPLA.  

These objectives extend Water PIE from an internal system to one that can be used by organizations throughout California.

Objective 3.1
Design and Build an Application to Build Web Services
Water PIE envisions linking data from other State agencies, urban water utilities, agricultural water utilities, watershed groups, planning entities and other organizations.  Linking data sets from these organizations can be made easier if an application existed that could build custom web services.  This application would replace having to write custom code for each organization and each data set.
Web services are a technology introduced about 2002. Since then, web services have been widely adopted as a method to share data over the internet.  Web service can be, and should be, made as secure.

Action 3.1.1.
Develop an Application to Build Web Services

A consultant should be hired to design and program an application to build web services.  The program should be written to be used with all major data bases and operating systems, be secure, and be fairly simple to use.
Fiscal Impacts of Building an Application to Build Web Services
The cost of this task is expected to be $200,000. 
Objective 3.2
Develop a Common Language

When linking data sets from different organizations together, Water PIE will need to define terms.  In DPLA or in other DWR divisions, we can establish standards and agree on terms.  Outside DWR, we do not have the ability to do this.
The extent of the information shared is broad.  Water PIE needs to develop and document a "common language" where terms can be defined and nuances can be explained.  Organizations that share information will want to explain the information they are providing.  People using the data will want to know if the data is comparable.  In addition to terms, the common language will define units of measurement.

When an organization links to Water PIE, it will make more than data available.  The organization will also have to specify the definition of the data, and the unit of measurement through the common language.  Finally, the organization will have to complete meta-data documentation for the data set.
Action 3.2.1.
Purchase a Wiki
A commercial wiki should be purchased to develop the common language.  A wiki is a web application well-suited to a common language.  In a wiki, anyone can add a new page (for a new term), edit content on an existing page, and add links to other pages.  Commercial wikis are available that can be moderated, and provide security.
Fiscal Impacts of Developing a Common Language
A commercial wiki will cost around $15,000.  Annual maintenance is expected to be about $2,000.
DPLA will have to support a position (or part of a position) to maintain the common language.

Objective 3.3
Develop Enterprise Standards

To be effective, DPLA needs to establish standard policies and procedures for data, data management, and development of information technology.
Action 3.3.1.
Establish Enterprise Standards 

DPLA should establish enterprise standards.  These standards will help make Water PIE robust and flexible, and ensure that new data sets can easily be linked.
Standard meta-data to include with all data sets:

1. Define the purpose for the data set

2. Identify the author, organization, and contact information.

3. Define all the fields that will be shared through Water PIE
4. Define all codes used in the data set.
5. Define the quality of the information shared.
6. Define the procedures used to collect the data.
7. Define the procedures used to review and qualify the data.
8. Define the calculations used with the data set, if applicable.
Meta-data is essential to understanding a data set.  These standards can be used as a starting point to develop the common language.  And, documenting these standards will provide a guiding example of professionalism to organizations linking to Water PIE.
Standard policies for information technology development:


1. Require ColdFusion be used as the standard to develop web applications.
2. Require SQL Server be used for all data bases.
3. Before a web application can be developed, require it be coordinated with other data sets (the technical term is interoperability).
4. Before a web application can be developed, require it be coordinated between offices.
Development of these standards would help ensure that individual efforts by DPLA programs would be compatible with Water PIE.

Standard procedures for review of information technology project:

1. Establish DPLA procedures to purchase information technology equipment, including requiring a centralized review of the request.
2. Establish DPLA procedures for all information technology related contract work, including requiring a centralized review of the tasks.
Review of information technology projects would help ensure that these projects were compatible with Water PIE, and coordinated with other DPLA information technology projects.
In addition, each DPLA field programs will have to establish standards for:

1. Data to collect 

2. Methods of collection

3. Frequency of collection

4. Methods for quality review

5. Documentation of methods and procedures

These field standards should be used with Proposition 50 and Proposition 84 grantees to make data compatible with DPLA.  These standards can be used with local organizations that want to cooperate with DPLA.  
Action 3.3.2.
Establish Standards for Future Development

Many data sets from Table 1 (Data Sets from the DPLA Survey) are not covered in Action 1. Before DPLA begins work on these data sets, standards can be established that will help future work.  These standards include requirements for coordinating with other branches and districts, development of common data scheme, and documentation of procedures and calculations.  These are good first steps that will make the development of a web application easier.

Action 3.3.3.
Establish Standards for Web Applications
DPLA should establish an enterprise system approach to web applications.  DPLA programs, such as groundwater or financial assistance, would maintain their own data.  Programs that span multiple offices would have to coordinate.  DPLA staff would be able to enter data, delete data, and edit data.  DPLA staff would also be able to build its own web pages and reports.  The procedures for these processes would be applicable to everyone in the program.

However, the "keys" to the data base would be restricted.  DPLA programs would not be able to add or delete tables or fields in the data base.  Changes to the data base would require permission.  This would prevent individuals from customizing the data base without coordinating with others.

Fiscal Impacts of Developing Enterprise Standards

This fiscal impact of developing enterprise standards is unknown.
Implementation
This section proposes a project to aggressively implementation an information management system.  The total cost is approximately $6,714,000 over three years, and requires hiring five new staff.  DPLA will need to agree on the scope, scheduling, and sustainable funding before deciding on a final plan.  With a final plan, DPLA will be able to address organizational changes, specific work assignments, and other implementation details.
The proposed project is aggressive.  Several people have expressed an urgency to have a showcase product.  The critical event is the approval of the feasibility study report.  (See the following sub-section discussion on A Feasibility Report for a discussion of the requirements for a feasibility study report.)  Once a feasibility study report is approved, Department of Finance will consider a budget change proposal.  A budget change proposal is required for new staff to support Water PIE, and sustainable funding to continue Water PIE.  A feasibility study report can be submitted in June 2007 and (we hope) approved by August 2007. With an approved feasibility study report, a budget change proposal can be submitted for FY 2008 – 2009. 

If a feasibility study report cannot be approved by the summer of 2007, then a budget change proposal for FY 2008 – 2009 could be delayed.  This would delay the project.
The proposed project is complex.  Six different timelines are presented for ease of discussion.  Each timeline includes estimates costs, proposed funding, and suggestions of who might do the actual work.    (Critical events are displayed in bold, red font.)  
Each timeline is divided into phases.  All phases are relative to the approval of the feasibility study report.  The expected dates are shown in parentheses.
	Now 


(late FY 2006 - 2007)
	Actions that DPLA should complete now.

	FSR 


(FY 2007 - 2008)
	Actions that DPLA should start once the feasibility study report is approved by the Department of Finance.

	FSR + 1 Year 


(FY 2008 - 2009)
	Actions that DPLA should start one year after the feasibility study report is approved by the Department of Finance.

	FSR + 2 Years 


(FY 2009 - 2010)
	Actions that DPLA should start two years after the feasibility study report is approved by the Department of Finance.

	FSR + 3 Years 


(FY 2010 - 2011)
	Actions that DPLA should start three years after the feasibility study report is approved by the Department of Finance.


Some line items are repeated between timelines.  And, some timelines are related to others.  These are noted when they occur.
The proposed project directly supports objectives 1.2, 1.3, 6.1, and 6.3 of the DWR Strategic Business Plan.  It indirectly supports many others.  

The proposed project is summarized at the end of this section.  

Timeline 1.
Building an Enterprise ArcGIS System

Table 4 presents a timeline for building an enterprise ArcGIS system.  An enterprise ArcGIS system is essential to the development of Water PIE.  (This timeline directly supports objectives 1.1, 1.2, 3.1 and 3.3.)
Table 4.  Timeline for Building an Enterprise ArcGIS System
	Phase
	Action
	Estimated Cost
	Fund
	PYs
	Type
	Office

	Now
	Submission and approval of FSR
	 $ 55,000 
	General Fund
	0.25
	Existing
	Statewide Planning

	FSR
	Purchase ArcGIS
	 $ 300,000 
	Prop 84
	
	IT Purchase
	

	FSR
	ArcGIS Training
	 $ 28,000 
	Prop 84
	
	IT Purchase
	

	FSR
	Compile Geodatabase Library
	 $ 443,000 
	Prop 84
	2
	Existing
	Northern District

	FSR + 1
	Maintenance for ArcGIS
	 $ 20,000 
	Prop 84
	
	IT Purchase
	

	FSR + 1
	Maintenance for SQL Server 
	 $ 40,000 
	Prop 84
	
	IT Purchase
	

	FSR + 2
	Maintenance for ArcGIS
	 $ 20,000 
	Prop 84
	
	IT Purchase
	

	FSR + 2
	Maintenance for SQL Server 
	 $ 40,000 
	Prop 84
	
	IT Purchase
	

	FSR + 3
	Maintenance for ArcGIS
	 $ 20,000 
	New BCP
	
	IT Purchase
	

	FSR + 3
	Maintenance for SQL Server 
	 $ 40,000 
	New BCP
	
	IT Purchase
	


The fourth line item in the timeline is the compilation of a central GIS library.  All shape files would be converted into a geodatabase.  This work could be started as soon as funding was available, and could be done by Northern District.  This work would take one person two years, or two people one year.  

Once purchased, DPLA will have to pay annual maintenance fees for the ArcGIS and SQL Sever licenses.  DPLA would train two people from each office.  Each district would support its own ArcGIS server with existing staff.

A new BCP would replace Proposition 84 funding in the last year.
Timeline 2.
Sharing DPLA's Data

Table 5 presents a timeline for sharing DPLA's data.  The eleven data sets identified in Action 1 can be shared out over five years.   (This timeline directly supports objectives 1.1, and 1.2.)
Table 5.  Timeline for Sharing DPLA's Data

	Phase
	Action
	Estimated Cost
	Fund
	PYs
	Type
	Office

	Now
	Submission and approval of FSR
	 $  55,000 
	General Fund
	0.25
	Existing
	Statewide Planning

	FSR
	Compile Geodatabase Library
	 $ 443,000 
	Prop 84
	2
	Existing
	Northern District

	FSR
	Build web services for first priority data sets.
	 $ 333,000 
	Prop 84
	
	Consultant
	

	FSR
	Submission and approval of BCP
	 $ 55,000 
	General Fund
	0.25
	Existing
	

	FSR
	ColdFusion Training
	 $ 12,000 
	Prop 84
	
	IT Purchase
	

	FSR
	Develop user interface and information management system 
	 $ 333,000 
	Prop 84
	
	Consultant
	

	FSR
	Build web application for water balances

	 $ 296,000 
	Prop 84
	
	Consultant
	

	FSR + 1 
	Build web applications for third priority data set.  
	 $ 222,000 
	New BCP
	1
	New
	Statewide Data Program

	FSR + 1 
	Build web applications for fourth priority data set. 
	 $ 222,000 
	New BCP
	1
	New
	Statewide Data Program

	FSR + 1.5
	Release Water PIE
	
	
	
	
	

	FSR + 2 
	Continue building web applications for third priority data set. 
	 $ 222,000 
	New BCP
	1
	New (becomes existing after first year)
	Statewide Data Program

	FSR + 2 
	Continue building web applications for fourth priority data set.  
	 $ 222,000 
	New BCP
	1
	New (becomes existing after first year)
	Statewide Data Program

	FSR + 3 
	Build web applications for fourth priority data set.  (Cost for one)
	 $ 222,000 
	New BCP
	1
	New (becomes existing after first year)
	Statewide Data Program

	FSR + 3
	Build web applications for fourth priority data set.  (Cost for one)
	 $ 222,000 
	New BCP
	1
	New (becomes existing after first year)
	Statewide Data Program


As with the first timeline, the first line item in the timeline is the compilation of a central GIS library. 
The third item would be do develop a division-wide geo-database (Action 1.2.3)
The third line item would be to build web services for data sets identified in Action 1.1.1.  This line item would be done by a consultant, and could begin as soon as funding and a contract were available.
The sixth line item would be to develop a GIS user-interface with an information management system back end using the standards proposed in this plan.  This could be done by a consultant.  This task would include developing links to the common language wiki (Objective 3.2), develop the ability to link documents (Objective 2.1), documents for meta-data, or documents for computer models.
The seventh line item would be to build a web application for the water balances (a portion of The Beast).  This would be done by a consultant.

The tenth line item would be the release of Water PIE.  Initially, Water PIE would link the statewide geodatabase (Line Item 2), the six statewide data sets (Line item 3) and the statewide water balances at the planning area and greater level (Line Item 7).  Resources for the application are included in other steps.  Over time, Water PIE would be expanded to include other data (Timeline 3).
The remaining steps would be the development of additional web applications for data sets identified in Action 1.1.1.  Two new people would be required.  These people would be funding from a new budget change proposal.
Timeline 3.
Building Water Planning Information Exchange

Table 6 presents a timeline for building Water PIE, and sharing data from outside DPLA.  (This timeline directly supports objectives 1.1, 1.2, 2.1, 2.2, 2.3, 2.4, and 3.1.)
Table 6.  Timeline for Building Water Planning Information Exchange 
	Phase
	Action
	Estimated Cost
	Fund
	PYs
	Type
	Office

	Now
	Submission and approval of FSR
	 $ 55,000 
	General Fund
	0.25
	Existing
	Statewide Planning

	Now
	Writing and managing contracts
	 $ 111,000 
	General Fund
	0.5
	Existing
	Statewide Planning

	FSR
	Submission and approval of BCP
	 $ 55,000 
	General Fund
	0.25
	Existing
	

	FSR
	Build Application for Web Services
	 $ 200,000 
	Prop 84
	
	Consultant
	

	FSR + 1
	Connect 10 data sets from outside DPLA as pilot projects
	 $ 256,000 
	New BCP
	
	Consultant
	

	FSR + 1 (BCP)
	Water PIE Support
	 $ 222,000 
	New BCP
	1
	New
	Statewide Data Program

	FSR + 1
	Managing contracts
	 $ 44,000 
	General Fund
	0.2
	Existing
	Statewide Planning

	FSR + 1.5
	Release Water PIE
	
	
	
	
	

	FSR + 2
	Connect 40 data sets from outside DPLA
	 $ 256,000 
	New BCP
	
	Consultant
	

	FSR + 2
	Water PIE Support
	 $ 222,000 
	New BCP
	1
	New (becomes existing after first year)
	Statewide Data Program

	FSR + 2
	Managing contracts
	 $ 44,000 
	New BCP
	0.2
	Existing
	Statewide Planning

	FSR + 3
	Connect 40 data sets from outside DPLA
	 $ 256,000 
	New BCP
	
	Consultant
	

	FSR + 3
	Water PIE Support
	 $ 222,000 
	New BCP
	1
	New (becomes existing after first year)
	Statewide Data Program

	FSR + 3
	Managing contracts
	 $ 44,000 
	New BCP
	0.2
	Existing
	Statewide Planning


The critical events for this timeline are the approval of the feasibility study report, the approval of the budget change proposal, and development of an application that can build web services, line item 4.  Without this tool, data sets outside DPLA will be hard to link to Water PIE in large number.  This timeline is closely related to the timeline for sharing DPLA's data (Table 5).
In the first year after this tool is developed, ten data sets could be linked to Water PIE.  These data sets would be pilot projects.  After each, DPLA would review work, and improve the tool, documentation of the tool, and installation procedure.  Once the tool and supplemental materials were fully developed, about forty data sets could be linked to Water PIE by a one consultant working full time for a year.
Which organizations from outside DPLA and what data to link to Water PIE has not been determined.  
DPLA will need technical support when it starts linking outside data sets to Water PIE.  This support would be provided by a new person.  The position would come from a new budget change proposal.  This person would also provide support to DPLA, manage the contract to link data sets from outside DPLA, and support the common language wiki.
Timeline 4.
Developing a Common Language

Table 7 presents a timeline for developing a common language.  (This timeline directly supports objective 3.2.)
Table 7.  Timeline for Developing a Common Language

	Phase
	Action
	Estimated Cost
	Fund
	PYs
	Type
	Office

	Now
	Develop standards for common language
	 
	
	
	
	

	Now
	Submission and approval of FSR
	 $ 55,000 
	General Fund
	0.25
	Existing
	Statewide Planning

	FSR
	Purchase a commercial wiki
	 $ 15,000 
	Prop 84
	
	IT Purchase
	

	FSR + 1
	Maintenance for wiki
	 $ 2,000 
	Prop 84
	
	IT Purchase
	

	FSR + 1.5
	Release Water PIE
	
	
	
	
	

	FSR + 2
	Maintenance for wiki
	 $ 2,000 
	Prop 84
	
	IT Purchase
	

	FSR + 3
	Maintenance for wiki
	 $ 2,000 
	New BCP
	
	IT Purchase
	


DPLA will be able to purchase a commercial wiki once a feasibility study report is approved.  As with the ArcGIS system, DPLA will have to pay annual maintenance fees.
Timeline 5.
Being Stewards of the National Hydrography Dataset

Table 8 presents a timeline for becoming stewards of the National Hydrography Dataset. (This timeline directly supports objective 3.3.)
Table 8.  Timeline for Being Stewards of the National Hydrography Dataset 
	Phase
	Action
	Estimated Cost
	Fund
	PYs
	Type
	Office

	FSR + 1
	National Hydrography Dataset Stewardship
	 $ 443,000 
	New BCP
	2
	New
	Statewide Data Program

	FSR + 1.5
	Release Water PIE
	
	
	
	
	

	FSR + 2
	NHD Support
	 $ 443,000 
	New BCP
	2
	New (becomes existing after first year)
	Statewide Data Program

	FSR + 3
	NHD Support
	 $ 443,000 
	New BCP
	2
	New (becomes existing after first year)
	Statewide Data Program


Two people would be required to support the National Hydrography Dataset.  These two people would come from positions a new budget change proposal.
Stewardship of the National Hydrography Dataset will be expensive.  Water PIE will provide a good home for the National Hydrography Dataset.  DPLA should not try to accomplish this task without additional resources from a budget change proposal.  And, inclusion of the National Hydrography Dataset would strengthen the support for the budget change proposal.
Timeline 6.
Actions to Take As Soon As Possible
DPLA should implement the three recommended actions from Objective 3.3 as soon as possible.  These three actions establish standards for DPLA, and do not require any funding or additional personnel.  (This timeline directly supports objective 3.3.)
Summary of Proposed Project

This section presents summaries of the proposed project.  

Table 9 presents a summary of the estimate cost per phase.  A disproportionate amount of money would be spent in early in the project.  This reflects the expressed desire to get Water PIE developed quickly.  By the end of the first year, approximately 56% of the estimated money will have been spent.
Table 9.  Estimated Cost per Phase
	Phase
	Total

	FSR
	 $ 2,301,000 

	FSR + 1 Year
	 $ 1,471,000 

	FSR + 2 Years
	 $ 1,471,000 

	FSR + 3 Years
	 $ 1,471,000 

	Total
	$ 6,714,000


Table 10 presents a summary of the estimate cost per by funding source.  $221,000 would be spent from General Funds, and redirection of existing duties.  Approximately $2.3 million would be spent from Proposition 84, and a new budget change proposal would be needed for approximately $4.2 million.
Table 10.  Estimated Cost by Funding Source
	Phase
	General Fund
	Prop 84
	New BCP
	Total

	FSR
	 $ 221,000 
	 $ 2,080,000 
	 
	 $ 2,301,000 

	FSR + 1 Year
	 
	 $ 106,000 
	 $ 1,365,000 
	 $ 1,471,000 

	FSR + 2 Years
	 
	 $ 106,000 
	 $ 1,365,000 
	 $ 1,471,000 

	FSR + 3 Years
	 
	
	 $ 1,471,000 
	 $ 1,471,000 

	Total
	 $ 221,000 
	 $ 2,292,000 
	 $ 4,201,000 
	 $ 6,714,000 


Table 11 presents a summary of costs by type of expenditure.  The project would include $796,000 to support existing staff in the Statewide Planning Branch and Northern District.  $3,327,000 would pay for new staff.  The project would purchase $661,000 worth of information technology.  And, $1,930,000 would be paid to consultants.
Table 11.  Estimated Cost by Type of Expenditure
	Year
	Consultant 
	Existing Positions 
	New Positions 
	IT Purchase
	Total

	FSR
	$1,162,000 
	 $664,000 
	 
	 $475,000 
	$2,301,000 

	FSR + 1 Year
	 $256,000 
	 $44,000 
	$1,109,000 
	 $62,000 
	$1,471,000 

	FSR + 2 Years
	 $256,000 
	 $44,000 
	$1,109,000 
	 $62,000 
	$1,471,000 

	FSR + 3 Years
	 $256,000 
	 $44,000 
	$1,109,000 
	 $62,000 
	$1,471,000 

	Total
	$1,930,000 
	 $796,000 
	$3,327,000 
	 $661,000 
	$6,714,000 


Table 12 presents a summary of the new positions by phase.  Two new positions are required for stewardship of the National Hydrography Dataset.  Three positions are required to develop web applications for DPLA and support Water PIE.
Table 12.  Estimated PYs per Phase
	Phase
	New PYs
	Source

	FSR
	
	

	FSR + 1 Year
	5.0
	New BCP

	FSR + 2 Years
	
	

	FSR + 3 Years
	
	

	Total
	5.0
	


Policy Decision 1.
Define the Scope of the Proposed Project

The costs presented the Implementation section assume that Water PIE will be built from scratch using lessons learning from other projects, and that DPLA will implement the seventeen recommended actions.  
DPLA needs to define, and agree, upon the scope of the proposed project.  A defined, agreed upon scope is necessary before DPLA can draft a feasibility study report and a budget change proposal.

Scope – What is Not Covered

The proposed scope only covers three years after the approval of the feasibility study report.  The scope could be enlarged, and additional phases added.  These phases might include:

1. Incorporating historical data into web applications.  

2. Adding DPLA data sets from Table 1, but not part of the scope of the proposed project.
3. Adding additional data from outside DPLA (more than the planned 90).
4. Running computer models from Water PIE.
5. Performing on-the-fly calculations between data sets.
All of these items were mentioned in responses from the DPLA survey.  All of these items have been discussed as part of Water PIE.  These items were not included in the scope to limit the project to a manageable size.  

Policy Decision 2.
Decide on a Schedule

The costs presented in the Implementation section assume the milestones in all six timelines will be met.  The critical path includes the includes the approval of a feasibility study report by the Department of Finance by early August 2007, and the approval of a new budget change proposal for FY 2008 – 2009.  Milestones also include execution of several contracts for services and information technology purchases and the development of a tool to build web applications within the first year of the project.
The project proposes:
1. Establishing standards for DPLA as soon as possible.

2. Releasing Water PIE and showing off statewide data sets after a year and a half.  
3. Linking eleven data sets from DPLA after four years.

4. Linking ten data sets from outside DPLA after three years.
5. Linking an additional eighty data sets from outside DPLA after four years.
A defined, agreed upon schedule is necessary before DPLA can draft a feasibility study report.

Policy Decision 3.
Decide on Sustainable Funding
The costs presented in the Implementation section assume funds from Proposition 84 would be used for the development of Water PIE until a new budget change proposal was approved.  The first year, consultants would do most of the work developing the infrastructure of Water PIE.  The second year funding is split between Proposition 84 and a budget change proposal.  By the end of the project, all activities would funded by the budget change proposal.  

A budget change is required to complete the project because some tasks should not be done by consultants.  One PY is required to support the fledgling Water PIE (in the phase FSR + 1 Year), and two PYs to continue to develop web applications for DPLA data sets that are recognized priorities (See Action 1.1.1) and support existing web applications (in the phase FSR + 3 Years).  If a budget change proposal is not approved, then these phases will have to be delayed.
A budget change proposal is also required for sustainable funding of Water PIE.  If a sustainable source of funding cannot be found, then the project will move forward.
A Feasibility Study Report 

DPLA needs to decide the scope, schedule and funding of Water PIE.  These decisions essential before DPLA can write a feasibility study report.  
"A feasibility study must be conducted prior to the encumbrance or expenditure of funds on any information technology project" [State Administrative Manual, Chapter 4921  http://sam.dgs.ca.gov/TOC/4800/4921.htm].  The proposed information management system is an information technology project.

A feasibility study report requires a project schedule and a financing plan. Proposition 84 had a total of $950,000 for Water PIE.  $450,000 of that total was cut by the Department of Finance.  The cost of Water PIE will be greater than $1,000,000.  The Department has authority to approve projects costing up to $1,000,000 from the Department of Finance.  Projects greater than this amount must be approved by the Department of Finance.  Water PIE will require approval by the Department of Finance before work can start.

(Because the requirements for a feasibility study report are so onerous, the scope of Water PIE should be large enough to cover everything.  We do not want to write and justify a second feasibility study report.)

An approved feasibility study report is required before DPLA can submit a budget change proposal to the Department of Finance for Water PIE.  DPLA has already had discussions with the Division of Technology Services and the Department of Finance about Water PIE.  They have heard about the project and expect a feasibility study report in the near future.  DPLA does not, however, have to submit a feasibility study report right away.
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� This is the final activity rate from SAP for fiscal year 2005 – 2006.


� Water balance calculations for the California Water Plan are in flux.  Numbers for the State, hydrologic regions, and planning areas are stable.  The web application would develop a web application for these areas, and plan on adding smaller areas once the California Water Plan agrees on the calculations for them.
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