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Background

The ACT study is planning to collect a variety of environmental data that have not typically been collected by the NAWQA Program. Consequently, we lack experience managing these types of data within the NAWQA Program. In addition, limitations of the current NWIS software will require some workarounds to adequately manage some types of our “unusual” data. Uniform coding procedures for data-collection sites, networks, samples, and analytical results are needed to ensure that the data collected by diverse groups of Study Unit scientists can be identified and used as intended to meet the objectives of the ACT study. In addition, USGS policy requires and the public expects that USGS data to be available to the public through national data bases. 

Experience with cycle 1 data has shown that unless detailed coding instructions are provided in advance of data collection, data will be coded inconsistently and incompletely and that national aggregations of the data will require recoding or reloading the data (an inefficient process and painful experience). This document provides some of the additional coding guidance needed by ACT. 

The supplemental coding guidance will evolve as the ACT study begins to collect and store data and as ACT data are aggregated and analyzed. Try as we may, we cannot anticipate all of the various data-management needs of the ACT study. Getting the data into NWIS and the NAWQA DataWarehouse (DWH) will require a team effort. If the guidance is vague, incomplete, incorrect, inappropriate for your situation, or does not address your situation, please contact the ACT Data Management Team and request clarification or suggest improvement in the guidance for the benefit of all. 
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Supplementary coding guidance for ACT

NAWQA has developed a variety of guidance documents and other resources related to program implementation and data management. The “Supplementary coding guidance for the ACT topical study” is intended to provide additional, more detailed information relevant to the ACT study that is not presented in the other guidance. ACT personnel should be familiar with the existing NAWQA guidance (some of these resources are summarized at the end of this document) and should report conflicts or inconsistencies to the ACT Data Management Team.

Supplemental coding guidance for ACT is provided for selected data elements in an excel worksheet for each of eight ACT data-collection activities (GW, groundwater; SW, surface water; VZ, vadose zone; TILE, tile drains; OVER, overland flow; WEA, weather station; RAIN, rain samples; GW-SW, ground water/surface water interaction. The selected data elements are:                                 

A. Station Type and other Identifier (for specific source sites)

B. Site Identification Number and Station Name 

C. Network codes

D. Purpose of Site Visit (POSV, parm code 50280)

E. Sample Medium Codes

F. Sample Type Codes

G. Sample End Date and End Time, Sample Date and Time, and 

H. Additional notes and comments. 

See Excel spreadsheet for supplemental coding guidance.

Data-management approach for supplementary coding guidance

The following sections describe the data-management approach and unresolved issues for the coding guidance.

A. Station Type and Other Identifier

ACT is planning to sample overland flow, tile drains, the vadose zone, the hyphoreic zone, and areas near the hyphoreic zone. NWIS does not have a good way to identify these “unusual” types of data-collection sites. Coding some of them as GW sites (ground water other than spring) would cause confusion because most data base users (public and USGS) assume that GW sites are wells. These unusual sites should be coded as SS sites (Specific Source) to distinguish them from GW sites. In addition, the specific site type will be identified by a “site type” netcode (for example: “siteof” is the netcode for an overland flow site. The “site type” netcode will be used to populate an enhanced list of site types in the NAWQA data warehouse (DWH). The Other Identifier field (GWSI component c190) will be populated with a specified text string for the unusual site type. Additional information is provided in an email from Ken Skach dated 2-28-2003 and available at Data-Management Resource #4.

B. Site Identification and Number Station Name

Station names and station ID numbers, if used consistently, can provide considerable information on the type of site, purpose of data collection, and relations among stations. We recommend that each ACT data collection site be named in a consistent manner and suggest this general template: (site type) ACT(network name/number) (at or near geographic place,) (State).  

Considerable attention should be given to the network name/numbering system. A possible model for the areal GW study could be: (ASn)-(Ln)(Dn) where ASn indicates Areal Study number n, Ln indicates Location number n, and Dn indicates Depth number n. The suffix “n” is simply a sequence number to indicate, for example, the second study, location, or depth. It would not be used to indicate that the second depth was more or less than the first depth. The actual location and depth information are stored elsewhere in NWIS. 

[Note to reviewers: This is not true for the GW-SW transects (piezometers+drive points). Here the “n” does indicate relative location/depth. Jeff is concerned that after we initially design and name the GW-SW sites, we may have to add additional sites or depths in between previous sites and void this naming scheme. I’ve located some pcodes that give location info at the sample level, and we can request new pcodes, but we would appreciate comments on this subject].

15-digit station numbers will be used by ACT to associate all stations at given location. For example, if all ACT data collection sites were assigned 15-digit station IDs, then all stations at a given location could have a station ID that differed only in the last 2 digits (the Staid sequence number). ACT plans to implement this numbering system for locations study-wide, then the networks needed to nest depths within location discussed above would be much less complex and numerous. 

[Note to reviewers: Some of the worksheets attempt to provide additional information on the type of site, network, kind of instrumentation/data collection, etc. by specifying that certain ranges of the last 2 digits be used for certain types of sites. We would appreciate feedback on pursuing this approach as a surrogate for netcodes. In addition, the GW-SW study (only 1 is anticipated per Study Unit) will require more than 100 individual sites (we are planning to consider a paired piezometer and drive point as 1 site rather than 2). Ideas for partitioning the last 3 digits of the SiteID are appreciated].


C. Network codes

[Note to Reviewers: DataSyn is reluctant to establish many new netcodes for ACT. Membership in multiple networks causes duplicate samples to be retrieved and causes other difficulties that I don’t fully understand. The challenge is to minimize the networks yet still provide relatively direct access to the desired sites and samples. ACT may need to rely on Station Types, Site Identification Numbers, Station Names, direct query for types of data, and/or lists of sites maintained external to the network rdb files to help identify ACT networks. I expect much debate on this topic.]

Networks are groups of sites that are “related” for some data-analysis purpose.  Selection of sites by networks is often the first step in retrieving data for analysis. NWIS has no good way to store network information. Network information is maintained external to NWIS in Study Unit “netsite.rdb” files that associate a site with a netcode. Sites may be members of multiple networks (have multiple netcodes). Some netcodes have been established to facilitate national-level analysis and some for local-level analysis. To date, the network files convey relatively simple information about networks. More complex information (for example: the list of GW landuse studies that are appropriate for national analyses—in effect a network of networks) is maintained by some expert (in this case Curtis Price) and this complex network information is added to the DWH.

ACT is planning a variety of complex data-collection networks. Effectively managing networks is one of ACTs most difficult data-management challenges. To date, NAWQA networks generally consist of lists of sites of similar type that are distributed spatially. Several of the ACT networks will also have a depth dimension (nested wells and lysimeters), very complex location relations (GS-SW transects and locations withing and among transects), and networks might be composed of different types of sites (perhaps wells, vadose zone sites, meteorological sites, etc.). [The association of networks/sites and Study Units is automatically done]. The ACT team must carefully design (code or name) the data collection networks so that the important spatial and depth relations among sites can be identified. This may require nested networks (or the use of other data elements not specifically designed to identify networks). Consideration of the types of data retrieval and analyses that will need to be done to meet the goals of ACT will greatly benefit network design. 

[Note to ACT reviewers: it would be very helpful for designing netcodes or data-retrieval strategies if we could start to develop a list of the specific types of data retrieval and analyses that ACT will need.]

D. Purpose of Site Visit (POSV, parm code 50280)

            -See spreadsheet examples for details.

E. Sample Medium Code and 

F. Sample Type Codes

Sample medium code is one of the primary keys used in NWIS to identify a sample record and retrieve sample data. The guidance specifies the medium code to be used for each type of sample. Make sure not to mix media in the same sample record (for example a water sample, a solids sample, and/or a soil gas sample all require distinct sample medium codes, distinct NWIS sample records, and separate ASRs). This is a common error and will generate error reports during aggregations and limit data retrieval capability. This error is difficult and time consuming to fix after the fact. Code the samples correctly the first time and keep the different media separated.

G. Sample End Date and Sample End Time (QWDATA alpha parm codes          

       EDATE and ETIME, respectively)

            -See spreadsheet examples for details.

H.  Additional notes and comments

            -See spreadsheet examples for details.

Other data-management issues to (possibly) explain/discuss in guidance for third draft

1. Composite samples and Sample type.

2. Use End Date + Time ONLY for composites.

3. No QC medium code for Core.

4. Samples of core material should be stored under STAID of deepest well/site.

5. Samples of core material from places where wells/sites not installed need a STAID.

6. Samples of core material from different depths need sample time offsets.

7. Use of non-NWQL labs. Entry of data into NWIS.

8. Management of continuous-record data, especially for weather and soil “climate” variables.

Primary NAWQA Data-Management Resources

1. NAWQA Water-quality sample-coding outline:

http://ar.water.usgs.gov/nawqa/sample-coding/outline.html
This site has extensive information for coding water-quality samples for NWIS and includes coding instructions for environmental and quality control samples for ground water, surface water, animal tissue, and bottom sediment media. This site also includes bottle-label information and data-management procedures for LCAA and LCGY samples submitted to the Kansas Organic Geochemistry Research Laboratory. 

2. NAWQA Ground water design and protocols:

http://water.usgs.gov/nawqa-only/guidance/gwdesign.html#WellInfo
Contains information on the SITEFILE and GWSI info needed for wells. Some of this information should be applicable to ACT vadose zone and GW-SW interface sites.

3. NAWQA Cycle II Network Coding Instructions and General Guidance: 

http://idaho.usgs.gov/webwork/mamaupin/data.dictionary/CycleII.dir/CycleII_network.html

This site provides instructions for coding the netsite, netdes, and relsite files.

4. NAWQA aggregation memos, coding changes, and related guidance:

http://infotrek.er.usgs.gov/nawqa_www
“Program Guidance” directory

This site includes a September 2002 memo on coding changes for cycle II, a February 2003 memo that discusses the use of purpose of site visit (POSV) for cycle II, and a March 2003 memo on the storage of particle size and related information for core samples.

5. NAWQA Study Unit NWIS Data Aggregation and Review Phases:

http://oregon.usgs.gov/uo/skach/agg/ReviewStatus.html
This site provides a wide variety of information related to aggregation process including status, reports, and explanation of the NAWQA data checks. All NAWQA staff involved in the coding of data should be familiar with the NAWQA data checks and the resultant error reports. Knowledge of these checks BEFORE coding samples will significantly reduce the effort required to fix errors identified during. Some errors are “severe” and these data are withheld from the NAWQA DataWarehouse public page.

6. NWIS On-line documentation:

http://wwwnwis.er.usgs.gov/conversion/documentation.html
Current information for ADAPS, GWSI, and QWDATA.

7. Anything else?

[Note to reviewers: any other import references I’ve missed?]

