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Appendix 5-1– Scope of the Issues Surrounding Water Quality Data Management and a Review of Modern (2005) Data Management Systems

5.1 SCOPE OF THE DATA-MANAGEMENT PROBLEM

Scoping the data management problem depends on accurately defining the scope of the network itself, both in terms of data collected and geographic area covered.  The National Monitoring Network (NMN) includes data and information about oceans, Great Lakes, estuaries, coastal beaches, coastal wetlands, ground water, and large rivers.  These data may represent direct measurement or observation of environmental conditions, analysis of samples collected from the environment, monitoring data from sensors placed in the environment or remotely sensed from satellite observation.  The environmental condition may represent water, biota, tissue, soil, sediment, pollutant, atmosphere, habitat, or climate.  These samples or observations may represent a place described by a point in space, a line or transect or arc, or a two- or three-dimensional area.  The sample may represent a single point in time or a collection of measurements taken over time.

Political (regulatory), technical (system architecture), geographical (regional vs. national scope), socio-economic and cultural boundaries exist between the diverse providers of water quality data in the U.S.  As we define the boundaries of a data system, the system can refer to the data model or how the data are stored, cataloged, the format the data are stored in, how queried, retrieved, and the ability to transport these data to a second party, which may require the observations in another format.  Boundaries are determined by the hardware platforms and software applications used by the respective providers.  Legacy systems are often incompatible with leading edge technologies and result in creating inefficiencies.  Identification and/or inventorying the current assets and capabilities of the Network are a prerequisite to establishing the current boundaries and creating a viable network.  The Network must allow for flexibility and extension of current technologies with legacy systems, i.e. “First do no harm.”  The creation of interfaces with existing IT capability will be required to overcome these shortfalls occurring between machines. 

5.2 STATUS OF EXISTING WATER-QUALITY DATA SYSTEMS

A total of 173 monitoring programs from 5 regions of the U.S, plus 4 Federal databases (NWISWeb, NAWQA Data Warehouse, STORET, and Legacy STORET)) were evaluated in order to gauge the current status of water-quality data systems.  These programs included various types of data (chemistry, biology, spatial, etc.), from various types of organizations (volunteer groups, non-profit groups, and State and Federal agencies).  The evaluation was conducted primarily by Internet search (e.g., Google), to acquire information regarding four categories:  access method, search/retrieval capabilities, level of metadata available, and archive method.  Descriptions of the classes within each category are described in Table A-1.

Results are presented in Table A-2.  Discussion of major patterns is focused on the total of all programs evaluated, rather than on any differences among regions.  Constraints on interpretation of any patterns from the evaluation exercise include: 1)  Lists for each region do not represent a random sample, so no inferences beyond the set of programs evaluated should be inferred;   2) Each region was evaluated by a different person, each with varying levels of IT expertise; 3) “Unknown” generally implies information was not readily available by Internet-based search—it may be available from a contact person by phone or e-mail; and  4) The evaluation represents the current state of data systems; individual data systems may be in the process of evolving to different access methods, search and retrieval capabilities, etc.

5.2.1 Access Method

Approximately 60% of the programs evaluated had data that were accessible by electronic/digital means.  Only a small percentage (approx. 5%) was accessible through web services, a desired characteristic of the proposed NMN recommended network approach.  Approximately 22% of the programs surveyed had no information on the Internet regarding data access.

5.2.2 Electronic Search and Retrieval

Approximately 60% of the programs evaluated had some level of electronic search and retrieval capability, while no information was available on-line for approximately 40% of the programs (additional effort would be required to contact someone to determine if any search/retrieval capability exists for their data).  For those programs having some kind of on-line search capability, approximately 20% had “rudimentary” capabilities (access by a portal, then using whatever search functions the specific database had), while the remainder had more sophisticated capabilities to retrieve data for a specific location and, in about 24% of the programs evaluated, retrieve data for one or more site locations, which is the recommended network approach for the NMN.

5.2.3 Metadata

Having complete and concise metadata available with the data is critical to the success of a NMN access system.  Metadata is the foundation of data exchange templates and schema necessary to enable standards-based data exchange.  Results from the evaluation exercise suggest this may be a major gap to implementing a NMN access system.  The recommended network approach for NMN includes full compliance with ACWI Water Quality Data Element standards (see Chapter 5).  No program evaluated (even the national ones) has achieved this to date.  Only about 20% of the programs surveyed have partial compliance with ACWI standards.  For many programs evaluated (almost 50%), information regarding metadata is not available online to potential users, or is not documented.  In contrast, a survey conducted by the NMN Data and Methods Comparability Workgroup in the Delaware Bay region indicated that most, if not all, organizations surveyed had metadata available that met current standards, thus the possibility exists that the information is available, but is not provided along with the data, and requires additional effort to contact someone and request it.

5.2.4 Archival

With respect to data archival, information is generally not easily available, as nearly 60% of the programs evaluated had no information regarding archive policies and procedures available on-line.  Presumably the probability of archival increases with the size of the program (or group acquiring and managing the data), and with public-funded agencies (who may have formal procedures in place as part of their standard IT policies).  The recommended network approach for the NMN is full redundancy; only 11% of the programs evaluated met this condition, while an additional 30% had some type of archival/backup system in place.  

None of the programs evaluated had all the capabilities desired in an NMN access system.  The lack of information regarding metadata and archival methods are potential impediments to developing an NMN access system.  To fully engage potential participants, it will be necessary to identify necessary requirements adjustments too their existing data management systems to make them compatible with the proposed NMN system.  

 
	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


TABLE 5-1-1.  Major categories and classes used for the inventory exercise.  Items in boldface type represent desired characteristics of a NMN access system.

	Access Method
	Definition

	Not available
	Access is limited to the originator and close collaborators.

	Hard copy
	The data are available in a format not readily usable by a computer.

	Digital
	Data are available in a tab-delimited or regularly-formatted structure, and may be selected for such elements as location and time.

	Web services
	Available for automatic machine-to-machine transfers.

	
	

	Search/Retrieval
	Definition

	Hidden
	Data can not be found by conventional searches.

	Portal
	The user may discover the existence of a database, but must gain access to the individual database to make further queries.

	Location - Data Summary
	The user may discover sampling sites; only data summaries (e.g., such as “nutrients” or “pesticides,” often with period-of-record information) are available.  Data available in the form of a geospatial coverage fits this category.

	Location - Value
	The user may discover sampling sites; result values are available.

	
	

	Metadata level
	Definition

	Undocumented
	Metadata information is not available.

	Database
	Metadata information is available that pertains to the database as a whole, but individual entries have minimal documentation.

	ACWI - Partial
	Any individual result can be partially documented to ACWI recommendations.

	ACWI - Full
	Any individual result can be fully documented to ACWI recommendations.

	
	

	Archive method
	Definition

	At risk
	No formal procedures exist for ensuring the data are preserved for future use.  

	Preserved
	Data are stored in a secure archive at a single geographic location, therefore prone to catastrophic failure.  Retrieval of archived information in the event of catastrophic failure may be problematic.

	Redundancy
	Data are preserved in a failure-resistant system, stored in multiple geographic locations, where they can be dependably retrieved at any time.


TABLE  5-1-2.  Results for the inventory exercise.  Values in boldface are desired characteristics of a NMN access system.

	 
	Region
	Total

	 
	Chesapeake
	Delaware
	Federal
	GoMaine
	GoMexico
	PacificNW
	

	 
	Cnt
	% Col Cnt
	Cnt
	% Col Cnt
	Cnt
	% Col Cnt
	Cnt
	% Col Cnt
	Cnt
	% Col Cnt
	Cnt
	% Col Cnt
	Cnt
	% Col Cnt

	Access Method
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Unknown
	0
	0
	10
	18.5
	0
	0.0
	16
	36.4
	13
	30.2
	0
	0.0
	39
	22.5

	Not available
	0
	0
	9
	16.7
	0
	0.0
	0
	0.0
	6
	14.0
	2
	7.4
	17
	9.8

	Hard copy
	0
	0
	4
	7.4
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	4
	2.3

	Digital
	1
	100
	31
	57.4
	4
	100.0
	21
	47.7
	24
	55.8
	24
	88.9
	105
	60.7

	Web services
	0
	0
	0
	0.0
	0
	0.0
	7
	15.9
	0
	0.0
	1
	3.7
	8
	4.6

	Total
	1
	100
	54
	100.0
	4
	100.0
	44
	100.0
	43
	100.0
	27
	100.0
	173
	100.0

	Search/Retrieval
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Unknown
	0
	0
	16
	29.6
	0
	0.0
	24
	54.5
	20
	46.5
	2
	7.4
	62
	35.8

	Hidden
	0
	0
	4
	7.4
	0
	0.0
	3
	6.8
	2
	4.7
	2
	7.4
	11
	6.4

	Portal
	1
	100
	18
	33.3
	4
	100.0
	1
	2.3
	0
	0.0
	12
	44.4
	36
	20.8

	Location - Data Summary
	0
	0
	1
	1.9
	0
	0.0
	6
	13.6
	9
	20.9
	6
	22.2
	22
	12.7

	Location - Value
	0
	0
	15
	27.8
	0
	0.0
	10
	22.7
	12
	27.9
	5
	18.5
	42
	24.3

	Total
	1
	100
	54
	100.0
	4
	100.0
	44
	100.0
	43
	100.0
	27
	100.0
	173
	100.0

	Metadata level
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Unknown
	0
	0
	25
	46.3
	0
	0.0
	23
	52.3
	27
	62.8
	6
	22.2
	81
	46.8

	Undocumented
	0
	0
	1
	1.9
	1
	25.0
	0
	0.0
	1
	2.3
	5
	18.5
	8
	4.6

	Database
	0
	0
	13
	24.1
	0
	0.0
	21
	47.7
	12
	27.9
	8
	29.6
	54
	31.2

	ACWI - Partial
	1
	100
	15
	27.8
	3
	75.0
	0
	0.0
	3
	7.0
	8
	29.6
	30
	17.3

	ACWI - Full
	0
	0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Total
	1
	100
	54
	100.0
	4
	100.0
	44
	100.0
	43
	100.0
	27
	100.0
	173
	100.0

	Archive method
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Unknown
	0
	0
	37
	68.5
	0
	0.0
	42
	95.5
	19
	44.2
	4
	14.8
	102
	59.0

	At risk
	0
	0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0
	0
	0.0

	Preserved
	1
	100
	12
	22.2
	1
	25.0
	2
	4.5
	18
	41.9
	18
	66.7
	52
	30.1

	Redundancy
	0
	0
	5
	9.3
	3
	75.0
	0
	0.0
	6
	14.0
	5
	18.5
	19
	11.0

	Total
	1
	100
	54
	100.0
	4
	100.0
	44
	100.0
	43
	100.0
	27
	100.0
	173
	100.0
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Figure B-1 - Proposed EPA Office of Water Water Quality Exchange System










