Log Data Archive Manual





INTRODUCTION



The Radionuclide Logging System was developed at the Hanford site in the late 1980’s.  From about 1988 to 1993 this borehole data collection system was used to further enhance the operational characteristics of the entire system as well as collect meaningful data.  Data collection in various boreholes has occurred for HPGe, NaI, cone penetrometer, and moisture probes.  As of May 1998, 1252 log surveys have been collected and analyzed.  (Note, a few have not been completely analyzed.)  Given the large number of records and types of collection systems, two data base tables have been created to assist the use and the overall management of these data.



The actual archival of the complete data set has a structure and nomenclature that is useful for finding and retrieving desired data for specific projects.  Therefore, the entire data archival system involves physical data management and data base updating.  Physically archiving the collected data is relatively simple, but the archiving of the analysis results is usually performed later, and is not directly tagged with the data collection.



The objective of this log data archive manual is to provide: (1) a users manual for both casual users as well as log analysts,  (2) operations guidelines for preparing new log survey data files for insertion into the log data archive system, and  (3) a procedure for maintaining (or updating) the data bases and adding the compressed data files to the proper location in the disk directory, with a consistent nomenclature. 



Since the objective of this manual is to describe the log data archive system, the rigorous distinction of some terms have been relaxed.  

Well log: The difference between vadose boreholes and groundwater wells will be collectively referred to as wells in this document.

RLS data: The log survey data files contain all the logs acquired at Hanford by the Radionuclide Logging System (RLS) trucks operated by Westinghouse Hanford Co. and Waste Management Federal Service Inc. and are collectively referred to as the RLS data, (as of the date of this manual).



DATA BASE FILES



Two data base files have been created and must be periodically updated to reflect the new surveys collected by the RLS trucks.  The “RLS-LOGS.DB” file is a Paradox 4.0 data base that contains a reference to each well log survey acquired by the RLS trucks.  Each log survey can contain from 10’s to 500 individual spectral files. There are 1252 records in this data base (one for each well log survey acquired), as of May 1998.  Each record contains the following 9 entries.  The alias field is used if a permanent well identification number has not been assigned at the time the analysis was performed and the hardcopy filed and electronic data archived.



 “RLS-LOGS.DB” Data Base File Entry Fields

num.�	Field Name��1�Name (Hanford Well Identification Name)��2�Alias (Alternate Well Name, Optional)��3�Prefix (Survey File Name Prefix Characters)��4�Probe (Detector Identification Name)��5�Log Date (mm/dd/year)��6�Rept Date (mm/dd/year, date of released report)a��7�Top Depth (ft)��8�Base Depth (ft)��9�Water Depth (ft)��a Some log data were collected for a specific project and are documented in a referencable report.  



The “RLS-RAD.DB” file is a Paradox 4.0 data base that contains a record for each well that has been logged with the high resolution germanium (HPGe) detector.  Some wells have been re-logged in a monitoring scenario, and therefore, the subsequent repeat logs do not generate a new record in this data base.  This data base is intended to answer the preliminary or non-detailed question concerning the possibility of radionuclide contamination.  There are 429 records in this data base (one for each well with HPGe survey) as of the date of this manual.  Each record contains the following 7 entries.



“RLS-RAD.DB” Data Base File Entry Fields

num.�	Field Name��1�Well (Hanford Well Identification Name)��2�Date (Survey date mm/dd/year)��3�Probe (Detector type)��4�Rad (Radionuclides identified, multiples permitted)��5�Top-Depth for any radionuclide (ft)��6�Bot-Depth for any radionuclide (ft)��7�Concentration (pCi/g, same order as “Rad” field)��



Detail explanation on the format of the entry field for both data bases is provided in Appendix A.  The data base management guidelines are described in Appendix B.



The two created data base tables do not contain fields for Well Identification Number, WID, or the well’s operable unit.  These pieces of information can be obtained by linking the created data base with other Hanford data bases available on site.





PHYSICAL ARCHIVE FILE STRUCTURE



The disk directory structure of the RLS log data is placed under the root directory name of “LG-ARCHV”.  There are sub-directories that categorize the wells by logical Hanford areas.  Then within the sub-directory for each Hanford area the well directory is defined.  Thus three levels of directory structure are described below.



Disk Directory Structure (Levels)

Level�	Directory Contents��1�Root Directory - “LG-ARCHV”��2�Sub-Directory by Hanford Area

	“100AREA”

	“200East”

	“200West”

	“300-600”

	“TankFarm”

	“NDA-Data”             Surface Geophysics: NDA Results

	“EMC-Spcl”	See EMC Prefix “M” in Appendix A��3�Well Directory name (max. 8 characters) 

Uniquely identified well name

(example \LG-ARCHV\200EAST\E33041 for well 299-E33-041)��-�Well survey data files in compressed format

��

�ARCHIVE FILE NAMES AND FORMAT



All raw logging data and analysis files are compressed for efficient storage and management.  Over the years, several versions of compression software have been used.  It has been determined that WINZIP95 is compatible with all files in this set.  The analysis results are generally compressed into at least two files.  One is the collection of the report files required to generate the hardcopy of the final log survey results delivered to the client, and the other is the analysis support or working files necessary to generate the analysis results.  Other sets of files may also appear for special processing.



For compatibility with DOS and Windows 3.1 operating systems the file names are limited to 8 characters with the 3 character extension (total 12 characters including the period.)  The first 4 characters of the file name is consistent with the 4 character prefix assigned to the survey log (ex. A671).  The second 4 characters of the compressed file name identifies the type of data files that are contained within, as described below.



Compressed File Name Identifies Type of Contents

File Name �	Meaning of File Name  (aaaabbbb.ZIP)��aaaa----�File Name Prefix; 4 characters (Assigned at time of Log Survey)

��----RAW�Raw Survey Data Files (-.CHN extension) in Greenspana format��----PRE�Preliminary Analysis Results (frequently data review at time of log survey, as well as any unique processing)��----ANA�Analyzed Results (Data files generated by the Analysis Software)

See Geophysical Log Data Analysis Procedure for format of individual files.��----REPT�Report Results (Header, Plots, Survey Report sheet, Data files);

Header & Survey Report sheet in WORD-PERFECT-5.1 format or Microsoft Word format.  Plots in Sigma Plot format (4 versions).  Data files are comma delimited ASCII format.��----SUMR�Summed Raw Survey Data Files (-.CHN extension) in ORTEC b format.  Generated by Three Rivers Scientific AVGENG program��----SUM�Analyzed Results from Summed Raw Survey Data (file names are same format as for ----ANA zip files.)��----VERF�Analyzed Results of field verifier measurements (predecessor to FVERFY program)��a Manufacturer of the RLS equipment

b Trademark of EG&G ORTEC, Oak Ridge, TN



The most common or generic names of the data files contained within a compressed archive file are tabulated below.  Note that the format of each “LGCALC” file is described in the Geophysical Log Data Analysis Procedure.  Since the time span for all data is large and evolutionary development was implemented, not every file contains the exact same nomenclature or processing software version.

�

Log Analysis Results Data Files

File Name�Created By�Format�	Contents��0GROSS1.DAT�FIELD.BAT�ASCII�3 records; Surveyed Well name, Date, Depth range��0GROSS2.DAT�FIELD.BAT�ASCII�Depth & count rate of each survey location��MOIST.PRN�FIELD.BAT�ASCII�Duplicate of 0GROSS2.DAT��INP.TMP�LGCALC�ASCII�Input control file of spectra files to analyze��LGCALC.INP�LGCALC�ASCII�Processing parameter memory control file of corrections��LGCALC.DBG�LGCALC�ASCII�Processing results debug file��MONO.PKS�LGCALC�ASCII�Computed radionuclide concentrations of each survey location��NONMATCH.PKS�LGCALC�ASCII�Pseudo-graphical list of gamma ray peaks not processed��NUCLIDES.FIL�Log Analyst�ASCII�Input control file of Radionuclides to process (see Log Analysis Procedure)��CO60.PKS�LGCALC�ASCII�Computed radionuclide concentrations for multiple gamma peaks��URANIUM.PKS�LGCALC�ASCII�Computed radionuclide concentrations for multiple gamma peaks��THORIUM.PKS�LGCALC�ASCII�Computed radionuclide concentrations for multiple gamma peaks��TOPLOTM.DAT�TOPLOT�ASCII�Reformatted MONO.PKS file for display by Sigma Plot software��PLOTM.DAT�TOPLOT�ASCII�Merged TOPLOT.DAT file from multiple survey data sets��SCAN.TXT�Log Analyst�ASCII�MCA program automation control file (see Ortec Maestro II)��SCAN.CMD�PARSE�unknown�MCA program control file (prepared by Ortec PARSE program)��LOGHEAD.WP�Word Perfect V5.1 (-.WP)�Log Survey Header Sheet��LOGHEAD.DOC�Microsoft Word V7-�Log Survey Header Sheet��REPORT.WP�Word Perfect V5.1 (-.WP)�Log Survey Summary Report Sheet��REPORT.DOC�Microsoft Word V7-�Log Survey Summary Report Sheet��PLOT1.SPW�Sigma Plot Windows 3.1�Display plots of survey results.��PLOT1.JNB�Jandel Sigma Plot �Display plots of survey results in Notebook format��

�Appendix A:  RLS Data Bases



The Paradox data bases can be easily modified (e. g. order of the entry fields, field name, number of characters in the field, addition of new fields) to accommodate various project needs.  Likewise the order of the records in the data base file can be re-sorted on any one or a combination of the entry fields to accelerate information retrieval or reporting.  The initial structure of the entry fields of the RLS data bases along with the field formats are described in this appendix.



“RLS-LOGS.DB” Data Base



The RLS-LOGS.DB file contains one record for each well log survey acquired by the RLS trucks.  The present order of the field entries of data base are:



 “RLS-LOGS.DB” Data Base File Entry Fields

num.�Field Name�Field Contents�Comment��1�Name �Well Identification Name

 (ex. 0299-E33-296)�100, 300, 600 area well format slightly different (refer to data base)��2�Alias �Alternate Well Name 

(ex. 216-B-43A)�Include if permanent well number not assigned at time of analysis & archival��3�Prefix �Survey File Name Prefix 

(4 characters)�See Prefix assignment table below��4�Probe �Detector Identification Name 

(ex. RLSG3.1)���5�Log-Date �mm/dd/year���6�Rept-Date �mm/dd/year�Release date of report documenting survey results.��7�Top �Survey Top Depth (ft)���8�Base �Survey Base Depth (ft)���9�Water  �Survey Water Depth (ft)

(Blank = unknown)���



File Name Prefix Assignments for RLS Trucks

Prefix�Truck�	Assignment��A---�RLS-1�HPGe Surveys��B---�RLS-2�HPGe Surveys (and CZT / HPGe-10% shielded)��C---�RLS-2�Cone Penetrometer Probe Surveys��M0--�EMC�Environmental Measurements Corp. 

(passive HPGe and Neutron Generator / Capture Gamma)��MA--�RLS-1�Moisture Surveys��MB--�RLS-3�Moisture Surveys��MS--�RLS-2�Moisture Surveys��N---�All�NaI Surveys��

As new probes are introduced, these tables should be updated to reflect the current status of the data and its collection.

�“RLS-RAD.DB” Data Base



The RLS-RAD.DB file contains one record for each well where a HPGe survey was run with the RLS trucks.  The file contains the gamma ray emitting radionuclides present in the well, general depth zone, and maximum concentration encountered.  The initial (suggested) order of the field entries of data base are as follows.





“RLS-RAD.DB” Data Base File Entry Fields

num.�Field Name�	Field Contents�Comment��1�Well� Well Identification Name�Identical form as RLS-LOGS.DB��2�Date� Survey date (mm/dd/year)���3�Probe� Detector type �Identical form as RLS-LOGS.DB��4�Rad� Radionuclides identified, multiples permitted�See radionuclide assignment table below��5�T-Dep�Top Depth of radiation all zones (ft)���6�B-Dep�Base Depth of radiation all zones (ft)���7�Conc�Concentration (pCi/g, same order as “Rad” field)�Same number of numeric values as radionuclides given in “Rad” field.��



The “Rad” field entry contains the gamma ray emitting man-made radionuclides identified in the HPGe survey.  The general order is given in the following table.  Note that the concentration for the transuranic radio-isotopes (Am-241, Pu-239, Pu-240) is in nCi/g instead of pCi/g (1 nCi/g = 1000 pCi/g).



Radionuclide Assignment Table

Rad Entry�Radionuclides��NATL�Natural Radionuclide only (No man-made Radionuclides)��CS�Cs-137��CO�Co-60��CS,CO�Cs-137, Co-60��CS,CO,EU,EU�Cs-137, Co-60, Eu-152, Eu-154��CS,CO,EU�Cs-137, Co-60, Eu-154��CS,CO,SB,EU�Cs-137, Co-60, Sb-125, Eu-154��CS,PA�Cs-137, Pa-233��CS,PA,AM�Cs-137, Pa-233, Am-241  	(Am-241 in nCi/g)��CS,PA,PU�Cs-137. Pa-233, Pu-239   	(Pu-239 in nCi/g)��CS,PA,PU,AM�Cs-137, Pa-233, Pu-239, Am-241 	(Pu, Am in nCi/g)��CS,U,U�Cs-137, U-238, U-235��PA�Pa-233��PA,AM�Pa-233, Am-241   	(Am-241 in nCi/g)��PA,PU,AM�Pa-233, Pu-239, Am-241  	(Pu, Am in nCi/g)��U,U�U-238, U-235��



�Appendix B:  RLS Data Base Management Guidelines





RLS-LOGS.DB Data Base Management Guidelines



The RLS-LOGS.DB data base file is most easily updated and managed using entries from the field log book that documents each survey acquired by each of the RLS trucks.  Management of the data base is greatly simplified if the field log book contains, at a minimum, the entries required by the data base.  The order is useful for error reduction by keeping consistent with the data base order.



Field Log Book Survey Entry Requirements

num.�	Field��1�Hanford Well Identification (ex. 299-E25-049)��2�Location  (ex. 216-Z-1A crib)��3�Prefix  (4 characters)��4�Probe (ex. RLSG3.1)��5�Top & Base Survey Depth (ft)��6�Water Depth (ft)��7�Casing Thickness (in)��8�Logging Mode  (ex. 0.6 f/m)��9�Logger  (ex. Meisner)��10�Date  (mm/dd/year)��11�WID#  (ex. B8079)��12�Comment (ex. Alias 216-B-49A)��



Periodic Update of RLS-LOGS.DB Data Base



The Steps to update the RLS-LOGS.DB data base are as follows.



Have available the RLS truck log books (each truck) or copy of selected pages since last update.

Sort the data base in ascending order of survey “PREFIX”.

Identify last entries for each file name prefix set in the data base.

Identify on the RLS truck log book sheets the surveys to be entered into the data base.

Begin “EDIT” of the data base and add the required new records.  Location of new records is unimportant since file will be re-sorted when edit is complete.

End “EDIT”.  Sort the data base by well “NAME” field, and check for errors.

Update the HLAN data base tables if not the ones used for editing.





RLS-RAD.DB Data Base Management Guidelines



The RLS-RAD.DB data base is best managed when the analyzed results of surveys are added to the disk area.  The files to be added to the disk archive area are described in ARCHIVE FILE NAMES AND FORMAT.  The RLS-RAD.DB data base file should be updated prior to entry of analyzed results data files into the archive disk.  This process will assure that the data base is kept updated.  The steps to update the RLS-RAD.DB data base are as follows.



Review each spectral log survey to be added to the archive disk area.  Tabulate the following items (Well ID, Survey Date, Probe, Radionuclides Identified, Top/Base depth range, Maximum concentration of each radionuclide).

Sort the data base in ascending order on the “WELL” identification number field.

Locate the well record for each spectral survey results tabulated in step 1 above.  

Begin “EDIT” of the data base to either update existing records or add new records as necessary.

If the well record exists, verify the radionuclides present, depth range, and concentration have not changed from previous surveys.  Up the log date field and other fields as necessary.

If the well record does not exist, insert a new blank record and enter the required information from the data tabulated in step 1 above.

Terminate the “EDIT” mode of the data base.

Sort the data base in ascending order on “WELL” number field in order to place the new records into the proper location, and check for errors.

Update the HLAN data base tables if not the ones used for editing.





Cross Check of RLS Data Bases



A periodic cross check of the RLS-LOGS.DB and RLS-RAD.DB data base files is suggested to assist in identifying some entry problems, such as well identification number, and missed entries.  The steps to perform the cross check are as follows, (operations in Paradox 4.0).



Generate a query answer data base of all wells that have had spectral gamma-ray surveys run on them. This is performed on the RLS-LOGS.DB data base.

ASK (Query) of RLS-LOGS.DB the following

NAME field; is [F6] Checked to write to ANSWER data base

PERFIX field; is coded as “A.. OR B..”

Perform Query; [F2] DO-IT

Rename ANSWER data base to TEMP1.  This is the wells that have had a spectral gamma ray log survey run.



Find the wells that do not have radionuclide records in the RLS-RAD.DB data base file.  This is a two step process, the first step is performed by using both the TEMP1 and RLS-RAD data bases.

ASK (Query) of TEMP1 the following

NAME field; is [F6] Checked for write to ANSWER data base, and

NAME field; is [F5] LINK-ed to a second query on the RLS-RAD data base

NAME field; is “!” tagged to display all records in the file regardless of matches

ASK (Query) of RLS-RAD the following

WELL field; is [F5] LINK-ed to the TEMP1 data base

All fields in RLS-RAD query are [F6] Checked for write to ANSWER data base

Perform Query; [F2] DO-IT

Rename ANSWER data base to TEMP2.  This is all wells that have had a spectral gamma ray log survey run and shows the corresponding entries in RLS-RAD file.



Display the wells that have had spectral gamma ray surveys run but have no entry in the RLS-RAD data base. This is performed on the TEMP2 data base.

ASK (Query) of TEMP2 the following

RAD field: is “BLANK”

All fields in TEMP2 query are [F6] Checked for write to ANSWER data base

Perform Query; [F2] DO-IT

Only records in which the RAD field is blank will be shown in ANSWER.



From these queries the coordination (or integrity) between the RLS-RAD and RLS-LOGS data bases can be examined.  Other integrity checks can be performed as desired.
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