Strategic Plan for Water Data Library 
Version 1
Introduction

Water Data Library is a centralized data management system for groundwater levels, water quality, surface water data, and some climate data.  Each of these subjects has its own module within Water Data Library.

General Overview

All access to Water Data Library is done via your favorite web browser.  

Water Data Library is supported by an Oracle version 8 database, and code for the web pages is written in a combination of ColdFusion version 5, javascript, and perl.  In addition, some other data (continuous data for groundwater levels, surface water, and water quality) is stored Hydstra.  Hydstra is a proprietary application specifically developed to store, check and report on time-series data.

Water Data Library is divided into a development and production system.  Development and testing of web pages is done on one server and data base, while the production system uses a different server and data base.  This separation provides DWR a way to test and debug the web applications before they are put into general use.  The production system is what the public, and staff in DWR use on a regular basis.

History

In 1971 development began on an electronic system for the storage, retrieval, publishing, and analyses of water related data using DWR computer equipment.  The system, known as the Water Data Information System (WDIS), included surface water quantity, groundwater levels, surface water quality, groundwater quality, and precipitation data.  This "data bank" contained records dating back to as early as 1900.    
In 1985, DWR began work on an improved data management system.  The transfer of groundwater levels from the legacy system began in 1987-88.  Through the late 1980s and 1990s several unsuccessful attempts were made to modernize the WDIS system using various approaches and technologies.  In 1999 the implementation of the data management system was modified to use web technologies, and was renamed “Water Data Library” (WDL). 

In 2002, groundwater levels became available to the public through Water Data Library.  The data available was only periodic measurements, taken by DWR or one of its local or Federal cooperators.

In 2004, DWR purchased Hydstra, an off-the-shelf software to manage and maintain time-series data.  At the time of purchase, any time-series groundwater level data back to 1992 was imported into Hydstra.  

In 2005, data from Hydstra became available on the Internet via the Water Data Library website.

Table 1 presents the number of visits to different modules within Water Data Library. In late 2005, the Department sent out a news release that hydrologic data was available on Water Data Library, and the number of visits per month jumped dramatically.  In the spring of 2007, some software to block web crawlers was installed, and the number of visits per month decreased.

(The visits are tracked by the Department's web logging software.  The visits only go back to July 2005.  One visit may include viewing many different web pages.)
Table 1.  Visits to Water Data Library 
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Objectives
The plan for Water Data Library has three objectives: 

WDL Objective 1
Integrate the modules of Water Data Library 
WDL Objective 2
Structural Revisions
WDL Objective 3
Respond better to our customers' needs
These are long-term objectives to support the two initiatives of the California Water Plan, implementing integrated regional water management and improving State-wide water management systems.

The objectives, in turn, can be divided into specific actions:

	WDL Objective 1
	Integrate Modules 

	WDL Objective 1 Action 1
	Design a master site table

	WDL Objective 1 Action 2
	Migrate to latest version of Oracle

	WDL Objective 1 Action 3
	Complete Climate Module

	WDL Objective 1 Action 4
	Aggregate well log information for display

	WDL Objective 1 Action 5
	Coordinate the development of a Well Completion Report module


	WDL Objective 2
	Structural Revisions

	WDL Objective 2 Action 1
	Migrate to the new portal format

	WDL Objective 2 Action 2
	Re-write WDL so modules use the latest ColdFusion software and are they are more integrated


	WDL Objective 3
	Respond Better to Our Customers

	WDL Objective 3  Action 1
	Develop a general map interface

	WDL Objective 3  Action 2
	Develop interactive forms for queries

	WDL Objective 3  Action 3
	Develop robust graphics


Water Data Library Objective 1 Action 1
Develop A Master Site Table
Water Data Library has modules for surface water, groundwater, groundwater quality, surface water quality and climate.  In addition, a module for well completion reports may be incorporated into Water Data Library in the future.  Each of these modules has its own site list, independent of the other modules.  There are approximately 300 surface water sites, 41,000 groundwater wells, (fill in number) water quality sites, (fill in number) surface water sites, and more than 250,000 scanned well completion reports.  Until all of these site lists are integrated into a single, master site table, no work can be done integrating the various modules.
For a each subject (surface water, groundwater, water quality, well completion reports climate sites, and scanned images of well completion reports), this action would require:

1.
Gather site information from each district.  In the best case, for surface water or groundwater wells, the site information is available and fairly uniform.  In the worst case, such as well completion reports, data is not available from all districts.

2.
Convert data to working format. Data has to be imported into Microsoft Access from whatever format districts current use.  

3.
Clean up the data. 

A.
Duplicate records for the same site have to be identified and deleted.  

B.
Records for the same site that are similar, but not exactly the same, have to be corrected and combined.  This may involve going back to the original source for the site information.
C.
Records have to be checked for missing sites.  This is an on-going process, but it has to start somewhere.

4.
Assign a unique identification to each site.

Do we want to include state well numbers too?

Meta data management system

Talk to DES, Water quality and O&M

This is to clean up the site data and develop site meta-data.  This may or may not require cleaning up the actual data.  Climate – only active sites.

Climate – active or historical


To do data entry or scan

The time it takes to do this will depend on the district, size of the data set from the office, and how clean the data set is.  For smaller and cleaner data sets, this action will take less time.  For larger and dirtier data sets, this action will take more time.

Once these steps have been taken for each subject, a master site table can be developed in Water Data Library (on the development side).  Relationships with existing tables that use site identifications will have to be constructed and checked for integrity.  
Table 2 presents the hours estimated to develop and populate this master site table.  

Table 2.  Estimated Hours to Develop a Master Site Table
	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Plan Master Table
	12
	16
	8
	8
	80
	

	Surface Water
	
	
	
	
	
	

	  Gather Data (Step 1)
	
	
	
	
	10
	

	  Format Data (Step 2)
	
	
	
	
	10
	

	  Clean-Up Data (Step 3)
	40
	40
	40
	
	20
	

	
	
	
	
	
	

	Groundwater
	
	
	
	
	
	

	  Gather Data (Step 1)
	8
	8
	8
	8
	4
	

	  Format Data (Step 2)
	
	
	
	40
	
	

	  Clean-Up Data (Step 3)
	
	
	
	180
	
	

	
	 
	 
	 
	
	
	

	Water Quality
	
	
	
	
	
	

	  Gather Data (Step 1)
	40
	40
	40
	40
	
	

	  Format Data (Step 2)
	80
	80
	80
	80
	40
	

	  Clean-Up Data (Step 3)
	200
	200
	200
	200
	40
	

	
	 
	 
	 
	
	
	

	Well Completion Reports (WellMa)
	
	
	
	
	
	

	  Gather Data (Step 1)
	4
	4
	4
	4
	
	

	  Format Data (Step 2)
	
	
	
	
	100
	

	  Clean-Up Data (Step 3)
	40
	40
	40
	1000
	100
	

	
	 
	 
	 
	
	
	

	Well Completion Reports (images)
	
	
	
	
	
	

	  Gather Data (Step 1)
	
	
	
	
	20
	

	  Format Data (Step 2)
	
	
	
	
	
	

	  Clean-Up Data (Step 3) (rectify)
	600
	200
	600
	1000
	120
	

	
	 
	 
	 
	
	
	

	State Well Number Management
	
	
	tbd
	
	
	

	  Gather Data (Step 1)
	
	
	
	
	
	

	  Format Data (Step 2)
	
	
	
	
	
	

	  Clean-Up Data (Step 3)
	
	
	
	
	
	

	
	 
	 
	 
	
	
	

	Climate
	
	
	
	
	
	

	  Gather Data (Step 1)
	40
	40
	40
	40
	10
	

	  Format Data (Step 2)
	20
	20
	20
	
	10
	

	  Clean-Up Data (Step 3)
	
	
	
	
	10
	

	
	 
	 
	 
	
	
	

	Develop master site table in WDL Development
	 
	 
	 
	
	400
	

	Resolve integrity of relationships
	40
	40
	40
	40
	40
	

	Migrate from Development to Production
	40 
	40
	40
	40
	40
	

	Subtotal
	
	
	
	
	
	


This action should be completed before Water Data Library is re-written in the latest version of ColdFusion (Objective 1 Action 3).  The final step, and not included as part of this action, will be to change web pages, queries and reports to incorporate the new master site information.  These changes should be planned and incorporated when Water Data Library is re-written.

Water Data Library Objective 1 Action 2
Migrate to Latest Version of Oracle

Water Data Library (production) uses Oracle version 8.  Oracle version 8 only works with ColdFusion version 5.  ColdFusion is up to MX (or version 8).  Water Data Library cannot take advantages of features of the latest version of ColdFusion until the database is updated.
(Water Data Library (development) uses a later version of Oracle.)

There is also a noticeable performance difference between the development and production version of Water Data Library.  The development side runs much faster than the production side.

Table 3 presents the hours estimated to migrate to the latest version of Oracle.  (At the time of this writing, what version the Department uses is unknown.)  This relatively simple task will take a fair amount of time.
Table 3.  Estimated Hours to Migrate to the Latest Version of Oracle
	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Work with DTS to migrate Oracle
	
	
	
	
	40
	40

	Correct problems found with migration
	
	
	
	
	80
	80

	Subtotal
	
	
	
	
	120
	120


Water Data Library Objective 1 Action 3
Complete the Climate Module

(I am not sure whether or not we are going to have a climate strategic plan.  If there is a climate strategic plan, this action will be addressed there.  If not, then here is a start to the narrative.)
The climate module is one of the modules identified in the original feasibility study report for Water Data Library.  This module needs to be finished and reported to the Department of Finance so the project can be officially "finished."

A beta climate module has been developed, and is running on development.  We are currently in the process of testing it.

In the last year, another alternative to a climate module has surfaced.  The National Oceanic and Atmospheric Administration (NOAA) is promoting Community Collaborative Rain, Hail & Snow Network (CoCoRaHS).  This is a national database of volunteer climate data for rain, hail and snow.  DWR could turn over some of its climate data to CoCoRaHS.  

CoCoRaHS does not store temperature data, and the climate module has a lot of it.  At some sites, daily temperature data goes back more than 100 years.

DWR will have to evaluate whether or not, and how much, to cooperate with CoCoRaHS.
Table 4 presents the hours estimated to complete the climate module.

Table 4.  Estimated Hours to Complete the Climate Module

	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Load data into development data base
	
	
	
	
	200
	

	Test Climate Module
	20
	20
	20
	
	10
	

	Incorporate comments
	
	
	
	
	80
	

	Moving from Development to Production
	
	
	
	
	10
	

	Correct problems with Production
	
	
	
	
	40
	

	
	 
	 
	 
	
	
	

	
	
	
	
	
	
	


This action presumes that the Climate module is re-written in the previous action.

Water Data Library Objective 1 Action 4
Aggregate Well Log Information

Customers want to know what information is available in a section (as in township, range and section). How many wells are there?  What surface water sites are nearby?  And, how many wells have well completion reports (because not all do)?

This action would display aggregate well completion report information for a given area of interest: the number of well completion reports, the average depth to water, and the count of each type of use.  It is intended to be an intermediate (and possibly temporary) step between not knowing where a well is, and knowing the latitude and longitude of a well.  Generally, we can locate a well to a section.  This action would provide aggregate well completion report information for the section, and display it in Water Data Library.
This action would have to be coordinated with the strategic plan for well completion reports.

Water Data Library Objective 1 Action 5
Coordinate the Development of a Well Completion Report Module

DPLA has over 488,000 well completion reports.  We receive more than 15,000 reports a year (more in dry years).  Currently, we have scanned about (fill in the number) of these reports.

This action would develop an on-line well completion report.  Drillers would enter and submit well completion report information through this on-line application.  The information from a well completion report would be stored in a central data base at DWR.  The information would be available to drillers, DWR staff, and counties (all of whom get copies of well completion reports).  The on-line application would also be used to respond to public requests for this information.

The strategic plan for Well Completion Report addresses this action.

Water Data Library Objective 2 Action 1
Migrate Water Data Library to the New Portal Format

In November 2007, DWR changed the look and feel of its home page.  This change was in response to an executive order to have the same format for all web pages for the State of California.

This action presents a scheduling issue.  On the one hand, this action should be done as DWR roles out the new portal format.  Doing so would take some time and resources (as presented in the next table).  However, if this action could be postponed, then the conversion would happen when the code in Water Data Library is rewritten (Objective 1 Action 3).

Table 5 presents the hours estimated to migrate to the new portal form.

Table 5.  Estimated Hours to Migrate to the New Portal Format

	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Apply new format to public web pages for the groundwater module.
	
	
	
	
	80
	

	Apply new format to pubic web pages for the surface water module
	
	
	
	
	10
	

	Apply new format to groundwater administration web pages
	
	
	
	
	20
	

	Apply new format to public web pages for water quality module
	
	
	
	
	80
	

	Apply new format to water quality administration web pages
	
	
	
	
	20
	

	
	 
	 
	 
	
	
	

	
	
	
	
	
	
	


Water Data Library Objective 2 Action 2
Rewrite the Code for Water Data Library 

The code for Water Data Library needs to be rewritten to take advantages of the latest features of ColdFusion.  The code also needs to be rewritten so that pieces are more modular and work together.
Table 6 presents different types of files, and the number of lines of code in each file type, for Water Data Library in both development and production.  Approximately 140,000 lines of code will have to be reviewed and potentially rewritten.
Table 6.  Lines of Code

	 
	Development
	Production

	perl
	 
	 17 

	Cascading Style Sheets
	 314 
	 797 

	javaScript
	 3,475 
	 1,385 

	html
	 13,222 
	 13,574 

	ColdFusion
	 130,674 
	 119,061 

	Subtotal
	 147,685 
	 134,834 


There is no rule of thumb for how many hours it takes to re-write so many lines of code.  Having written a lot of code, I would say that 1,500 lines might take one day to review and re-write.
This action would re-write all of the ColdFusion code, and some of the perl, javascript and html.  In addition to re-writing the code, this action would incorporate a master site list (Objective 1 Action 1), and improved functionality into Water Data Library.  This action will include testing and incorporating suggested improvements.

Table 7 presents the hours estimated to rewrite the code for Water Data Library.

Table 7.  Estimated Hours to Re-Write Water Data Library 
	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Re-write the code
	
	
	
	
	3,000
	3,000

	Testing 
	140
	140
	140
	140
	140
	

	Finalizing
	
	
	
	
	200
	

	Moving from Development to Production
	
	
	
	
	20
	

	Correcting problems with Production
	
	
	
	
	100
	

	
	 
	 
	 
	
	
	

	Subtotal
	
	
	
	
	
	


Water Data Library Objective 3 Action 1
Develop a General Map Interface

Spatial information is important, and useful to our customers.  Customers have often suggested that Water Data Library have a map interface for all the sites in Water Data Library.  With such an interface, the user would be able to see the relationship between a surface water site and the nearest water quality sites; or see what wells have well completion reports.
This action would develop a general map interface that could be used by various modules (subject) in Water Data Library.  The map interface would use GIS or Google Earth, and locations would be decimal latitude and longitude.  Each subject would be responsible for standardizing and gathering location information. 
This action is well underway, and would not take much to complete. 
Table 8 presents the hours estimated to develop a generalized map interface for all the sites in Water Data Library.

Table 8.  Estimated Hours to Develop a General Map Interface
	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Develop generalized map interface in Google Earth
	
	
	
	
	180
	

	Test interface
	10
	10
	10
	10
	
	

	Incorporate comments
	
	
	
	
	40
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	 
	 
	 
	
	
	

	
	
	
	
	
	
	


This action should be undertaken after a master site list has been developed (Objective 1 Action 1).
Water Data Library Objective 3 Action 2
Develop Interactive Queries

Water Data Library has a number of reports.  However these reports are not always what our customers want.  To get what they want, users may have to retrieve two or more reports, or manipulate the data after they have it on their own computer.  This action is the first of two actions to provide customers with the tools to customize their requests in Water Data Library.
This action would build a tool so users could construct custom queries, and get the results, on their own.
Table 9 presents the hours estimated to develop a custom query tool for Water Data Library.

Table 9.  Estimated Hours to Develop Interactive Queries

	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Each module
	
	
	
	
	180
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	 
	 
	 
	
	
	

	
	
	
	
	
	
	


This action should be undertaken after Water Data Library has been re-written (Objective 1 Action 3).

Water Data Library Objective 3 Action 3
Develop Robust Graphics

This action would build a tool so modules could construct a custom graph.  Modules could format the chart title, axis labels, set the range and scales of each axis, plot multiple lines (functions), and format the legend.  These would become standard reports for customers.
As an extension to this action, users may build custom graphs with this tool on-line.
Table 10 presents the hours estimated to develop a robust graphics tool for Water Data Library.

Table 10.  Estimated Hours to Develop Robust Graphics

	 
	Hours

	 
	CD
	ND
	SJD
	SD
	HQ
	Total

	Survey graphics tools (open-source and proprietary)
	
	
	
	
	10
	

	Install graphic tool
	
	
	
	
	
	

	Develop module to customize graph
	
	
	
	
	
	

	Develop standard reports
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	 
	 
	 
	
	
	

	
	
	
	
	
	
	


