USGS Mercury Research Lab data extraction into an NWIS-friendly format


Here is some information regarding the process we went through to provide NWIS-formatted batch files to districts with data from the USGS Wisconsin Mercury Lab.  This information is for both labs that may generate data from their own records into the NWIS batch format as well as USGS personnel who would be responsible for accepting the batch files and initiating the loading process.

This information is based on our experience alone and has not been reviewed by NWIS personnel.  I hope it is useful but please contact NWIS personnel for confirmation of any important questions.

It probably took about 10 days to set up a procedure for exporting data into the NWIS format.  Mark Brigham tested various output files and made suggestions for improvements.  We have recently provided a few more test files to several NAWQA study units from which we are receiving more input.  For the time it took us up front to develop the batch output format I hope it will save each of our cooperators a lot of time in reformatting the data on their end.  It will probably take 20-30 minutes each time we output data to cooperators to run the data export, make quick review checks, and send data off to the cooperator, and archive/log the data that was sent.

BASICS

The USGS Wisconsin Mercury Lab maintains an Oracle database of their mercury data (environmental and QA).  USGS cooperators have requested data be made available in a format that can be loaded into NWIS.  Outputting data into an NWIS format will be an ongoing task for the Mercury Lab so myself and Carolyn McCullough built a plan with our data extraction tool (Informatica) that would pull data from the Oracle database and drop it into the NWIS batch format whenever needed.  

Two tab-delimited files are required for loading data into NWIS.  One file is the set of sample information (station ID, date/time, sample medium, hydrologic event, field comments, etc.). The second file is a set of results that corresponds back to the sample information based on a unique number in the samples table.  For any one row in the samples table there may be one or more rows in the results table depending on how many results there are (i.e. one result row for sample depth, one for analyzing agency, one for total mercury, one for methyl mercury, etc.).

When batch loading data into NWIS a couple assumptions are made.  One, the USGS Station ID in the batch file has been established in GWSI by district personnel.  Two, the sample has been logged into NWIS by district personnel.  Sample login includes the station ID, date/time, and sample medium at a minimum.  When performing the batch load, the data from the batch file will be matched to an existing sample record in NWIS based on the unique values of USGS Station ID, date/time and sample medium.  No data will be loaded into NWIS without a proper USGS Station ID, date/time, and sample medium (it will go into bad QW).

The unique set of information that describes a sample in NWIS is the USGS station ID, date/time, and sample medium (also, if an end date/time is not null it can be part of this unique "key").  If the data provided from the lab has more than one sample row with the same station ID, date/time, and medium, either rows subsequent to the first row will be thrown into bad QW or the information in NWIS will be written over.  Therefore there should only be one row in the "samples" file to describe each combination of station ID, date/time, and sample medium.

Only the mandatory fields must be filled in.  All other fields require the tab separator if no data is provided.  Some of the fields with blank information will receive a default value upon loading into NWIS (i.e. a null value for hydrologic event will be translated into "9" or "routine").  District personnel can insert data into fields after the batch files are received from the lab to add information that was not needed by the lab/provided to the lab (hydrologic condition, hydrologic event, etc.).  The mercury lab has taken the position of providing all basic information necessary for loading but additional data pieces outside the scope of the mercury data will need to be added by district personnel (field sample comments, hydrologic condition, project code, data quality indicators).  

USGS TECHNICAL MEMO DESCRIBING BATCH LOADING FORMAT

NWIS has developed a tab-delimited batch format in which outside labs can provide data that will be loaded into NWIS.  These formats are described in the Office of Water Quality Technical memo (dated 1/9/02) available at the following URL: http://water.usgs.gov/admin/memo/QW/qw02.06.html
(The OWQ memo is listed from the below Phoenix group URL and appears to be the same as the top tech memo (off by 1 number through) but in a nicer printable format, dated 1/9/02)

http://ok.water.usgs.gov/nawqa/phoenix/training/batch_packet.doc
The tech memo describes the 2 tab-delimited files necessary for uploading outside lab data into NWIS.  Each field in the "samples" level information and the "results" level information are described regarding the column order, attribute type (number, character, date), maximum length of the field, and whether a value is required in the field for upload.

There are few fields that are mandatory.  One important set of fields that are mandatory are the USGS station ID, date/time, and sample medium as indicated above.  Sometimes one of these pieces of information is not provided to the lab or is different (i.e. time offsets for QA data collection).  In the case that a USGS Station ID was not given to the lab, I substituted the site name for the station ID.  The record will bounce into bad QW however someone at the district familiar with the data should be able to substitute the station ID for the record given the site name.  

ADDITIONAL INFORMATION DESCRIBING BATCH LOADING PROCESS

The Phoenix group provides additional information regarding batch loading.  Links to the Phoenix website are not available to non-USGS but can be provided to outside users via hard-copy or electronic download.

Good general info on batch loading other than just the tech memo:

http://wwwok.cr.usgs.gov/nawqa/phoenix/training/training.html
Description of loading behavior of the tab-delimited files.

http://ok.water.usgs.gov/nawqa/phoenix/training/batch_behav1.doc
"MAPPING" LAB DATA TO NWIS VALUES

Probably the longest amount of time spent on generating a conversion format was in mapping Mercury lab data to NWIS data.  For example, sample medium.  Whereas NWIS uses "9" to indicate surface water, the Mercury lab uses "SW".  The Mercury lab did not want to change all their data to the NWIS codes at this time (although it may be done in the future).  So I added the NWIS code into the Mercury database (while retaining the original Mercury code values) so that when I pull data from the Mercury database for the NWIS batch files an exchange is made from Mercury code values for NWIS code values.  Below are links to the NWIS versions 4.1 and 4.2 codes.

Code definitions of NWIS data for NWIS 4.1 (Appendix A of the user manual), last updated 4/15/02 (as of 1/7/03)

http://wwwnwis.er.usgs.gov/conversion/nwisdocs4_1/qw/QW-AppxA.pdf
Code definitions of NWIS data for NWIS 4.2 (Appendix A of the user manual), last updated 7/15/02 (as of 1/7/03)

http://wwwnwis.er.usgs.gov/nwisdocs4_2/qw/QW-AppxA.pdf
While Appendix A of the users manual will provide a list of codes and their definitions, working with someone very familiar with NWIS and QWDATA will help determine which of the codes you will need to use.  Some code translations are especially tricky, trying to understand if mercury results remark codes (i.e. "<", or "Estimated") fit the same definitions as comparable codes in NWIS required discussion between Mercury lab personnel and NWIS folks.

Besides the analytical concentration results, there may be additional results you should add for every sample row.  For example, for every Mercury sample besides the mercury concentration results we also provide the sample depth and analyzing agency code.  

Parameter code definitions (with which you will need to identify your parameters) are available at:

http://waterdata.usgs.gov/nwis/pmcodes/
USGS parameter codes can define the constituent, units, and/or method to some extent (although there is also another field for "method").  There are a lot of parameter codes, search through them matching up the constituent, units, etc.

For parameter codes that have fixed values like analyzing agency, a list of the values is available at:

http://waterdata.usgs.gov/nwis/help?codes_table26_help
If you need to establish a new parameter code, this is the most recent technical memo I found regarding the process however since it is 6 years old, there is probably an update to the procedure:

http://water.usgs.gov/admin/memo/QW/qw96.08.html
If there is an existing parameter code that fits your data but the method differs some, a new method code can be established.  I do not have information on how to request a new method code.  Pete Rogerson is the best place to start with questions regarding method codes.

DATA OUTPUT TIPS (THANKS TO MARK BRIGHAM, MELANIE CLARK, AND OTHERS FOR TESTING OUR FILES AND PROVIDING COMMENTS FOR IMPROVEMENT)

We have initially provided data files with a header row indicating the column names preceded by a pound sign (#) to "comment out" the first line from NWIS.  Initial test loads show that NWIS is having a little trouble accepting the initial commented line but it isn't causing any extreme problems.  I think it is important to include the header row (as long as it isn't causing problems) so that people receiving the data have some assurances of what is in each column.

We are providing a read-only copy of the data, forcing the district personnel to keep an archive copy.

It is preferred that the samples and results files are ordered by the artificial number that identifies each sample record (I don't know that this is a requirement).

A common problem when loading into NWIS is that carriage return characters sneak into the tab-delimited file through all the transfers from email and FTP between PCs and UNIX machines.  I haven't sorted this problem out yet but if you do FTP from a PC to a UNIX machine, use the ASCII format.  Otherwise the carriage return characters (often appear as ^M) will have to be removed by hand.

Another problem I have not yet resolved is exporting the correct number of significant figures for result concentrations.

Here are some additional things for outside lab personnel to consider when providing NWIS batch formatted files to USGS cooperators:

· How frequently do you want to release the data to each project?

· Is the release going to be a regularly scheduled task, not done until requested by the cooperator, released after all samples are analyzed, released in periodic increments (of what?)?

· What should be the chain of contact for questions regarding bad QW loads or questions about NWIS upload files?

· When releases are periodic, each release contains its own set of data, not new data plus the previously released data

· Approve a standard email that goes out with each set of data

· Keep an archive copy of data file that is sent out (keep it where?)

· Keep a log of the data that is sent out noting the project, begin and end data entry dates of data sent, any special notes (sites, parameters excluded, etc.) (keep it where?)

· Establish a consistent naming structure for data files (including date timestamp, project)

· Who performs the data export to NWIS format?

· Who emails data?

· Is there a list of cooperator contacts to which the data should be emailed for each project?

· When do we consider the FTP route (we ftp data to each cooperator district computer which is then automatically uploaded into QWDATA without any intervention by the cooperator as is done by NWQL)?  I wouldn't recommend it for a while.  I would prefer each cooperator manually run the first load so there is some supervision for possible errors.  This is especially important considering station IDs have not been provided for all sites and this data will automatically get kicked into bad QW.

· Make the distributed data file read-only (ensures the cooperator will have the original copy because they must copy the original in order to make any changes)
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