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1.0 Introduction
	The Water Resources Division (WRD) of the U.S. Geological Survey (USGS) performs a wide variety of groundwater data-collection programs and investigations to assess the status of the Nation’s groundwater resources. Results of these activities are used to aid the Nation in developing, managing, and maintaining its groundwater resources.

	As the Nation’s principle earth-science information agency, the USGS is depended upon to collect accurate data and produce factual and impartial interpretive reports. Methods for data collection and analysis that were developed by the USGS have become standard techniques used by numerous Federal, State, and local agencies and by private enterprises. Data collected by scientific organizations such as the USGS are being used increasingly by the public to define and examine a variety of natural-resource and environmental problems. Many of these problems are addressed through an open, public process. As a result, scientific organizations are being challenged to demonstrate the credibility of their data on the basis of objective evidence rather than on the organization’s history and reputation.

	To address these demands and expectations, the WRD has implemented a program designed to ensure that all scientific work done by or for the WRD is conducted in accordance with a quality-assurance (QA) program. The Office of Groundwater (OGW), in coordination with the Branch of Technical Development and Quality Systems, has the responsibility to develop, coordinate, and implement the quality-assurance program for Water Science Center groundwater activities. As part of that program, the OGW has directed the preparation of a Groundwater Quality Assurance Plan (GWQAP) which covers all groundwater activities by Water Science Center offices of the USGS.  USGS Open-File Reports (OFR) 92-136 (Schroder and Shampine, 1992), 92-162 (Shampine and others, 1992), and 97-11 (Brunett and others, 1997) outline the guidelines for preparing Water Science Center quality-assurance plans and integrating the quality assurance into project work plans. The Arkansas Water Science Center National Water Information System (NWIS) groundwater data management and quality assurance plan presented here is intended to supplement the Arkansas Water Science Center Groundwater Quality Assurance Plan and provide more specific details related to the training, processing, review, entry, storage, and archiving of groundwater data.

	This NWIS groundwater data management and quality-assurance plan provides formal procedures for documentation and review of the processing and storage of groundwater data. These data include water levels, water-quality analyses, and geologic and geophysical logs. Reviews are done within the Arkansas Water Science Center to assure the management, quality, and reliability of the Water Science Center NWIS database. The plan is based upon the following objectives:

1. Water Science Center NWIS database activities will be conducted so as to provide information needed to evaluate local, State, and National water problems in an efficient and effective manner.

2. Technical and scientific activities will be performed in accordance with applicable WRD practices and policies.

3. Groundwater Sitefile Inventory (GWSI) database activities will be performed by technically qualified personnel performing at a level commensurate with their training and experience.

4. All such activities and projects will receive appropriate and timely review for completeness, reliability, and credibility.

5. Remedial actions will be taken to correct any observed technical or database deficiency.


2.0 	Responsibilities

	Though quality assurance is a personal responsibility of all employees of the USGS, ultimate quality-assurance responsibility within each Water Science Center lies with the Water Science Center Director. Clear statements of specific responsibilities promote an understanding of each person’s role in the overall process of assuring quality and can help to prevent errors and deficiencies that may otherwise occur. Implementation and follow-up responsibilities lie with Water Science Center Directors, section chiefs, discipline specialists, computer system aministators, database administrators, project chiefs, data-collection staff, and others. Even if quality-assurance responsibilities are ancillary duties for some employees, these responsibilities are documented in the following text. 

	The following is a list of specific responsibilities of Water Science Center personnel for implementing the GWSI database management and quality assurance plan.

The Water Science Center Director is responsible for: 

1. Ensuring that the NWIS database activities within the Water Science Center meet the needs of cooperating agencies, including State and local agencies; the general public; and the Federal Government.

2. Ensuring that all aspects of the NWIS groundwater data management and quality assurance plan are understood and followed by Water Science Center personnel.

3. Providing final resolution of any conflicts or disputes related to NWIS database activities within the Water Science Center.

4. Keeping Water Science Center staff briefed on procedural and technical communications from Region and Headquarters in a timely manner as information becomes available.

5. Ensuring that procedural and technical reviews of all GWSI activities are conducted.

6. Ensuring that all data retrievals and other technical communications released by the Water Science Center are accurate and in accord with USGS policy.

7. Ensuring that GWSI training is incorporated into each employee’s training plan, where appropriate.

The section chief is responsible for:

1. Managing and directing NWIS groundwater data activities assigned to the section and ensuring that the following stated objectives are met in a timely manner.  

2. Reviewing the  NWIS groundwater data management and quality assurance plan, and ensuring that revisions are made in accordance with USGS and Arkansas Water Science Center policies and procedures (A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY, Arkansas Water Science Center).

3. Discussing and evaluating, in coordination with the Water Science Center groundwater specialist, the policies and procedures pertaining to the data review, entry, and retrieval of the NWIS database.

4. Creating, with groundwater personnel in the section, a training plan for the NWIS database for each employee, where appropriate.

The Water Science Center groundwater specialist is responsible for:

1. Discussing and evaluating, in coordination with the section chief, the policies and procedures pertaining to the data review, entry, and retrieval of the NWIS database.

2. Reviewing the NWIS groundwater data management and quality assurance plan, and ensuring that revisions are made according to USGS and Arkansas Water Science Center policies and procedures (A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY, Arkansas Water Science Center).

3. Providing the GWSI database administrator (DBA) with technical and administrative support as needed.

4. Participating in the technical review of the GWSI database.

5. Reviewing groundwater related projects for the collection of GWSI data according to the procedures and policies of the USGS and the Arkansas Water Science Center (A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY, Arkansas Water Science Center).

The computer system administrator is responsible for:

1. Directing and conducting the upgrades to the NWIS, including the GWSI database.

2. Ensuring the checkpoint, backup, and optimization of the NWIS database and, if necessary, the recovery of the NWIS database.

3. Making available to all personnel the technical information for upgrades to the NWIS database.

4. Determining and setting access rights of personnel for the NWIS and GWSI database.

The GWSI database administrator (DBA) is responsible for maintaining data integrity within the GWSI database by:.

1. Performing or assigning, to appropriately trained personnel, the checking of all data to be entered into the GWSI database, according to USGS and Arkansas Water Science Center policies and procedures (appendix 5.2).

2. Performing or assigning to appropriately trained personnel the entry and/or updating of all data entered into the GWSI database according to USGS and Arkansas Water Science Center policies and procedures (appendix 5.3).

3. Performing or assigning, to appropriately trained personnel, the retrieval of all data entered into the GWSI database according to USGS and Arkansas Water Science Center policies and procedures.

4. Ensuring that hard copies are returned to archives or project files upon completion of data checking, entry, and/or update.

5. Informing and discussing with the Water Science Center groundwater specialist any data conflicting with/or altering Water Science Center policies and procedures for the GWSI database.

6. Performing periodic maintenance checks and updates of data using software provided by OGW 

7. Maintaining familiarity with GWSI database upgrades through information provided by the NWIS program and discussions with the Arkansas Water Science Center computer-systems administrator.

8. Training personnel in data checking, entry, updating, and retrieval of the GWSI database as assigned by the section chief.

9. Informing the section chief of training needs of personnel for the GWSI database.

10. Writing and revising the NWIS groundwater data management and quality assurance plan in accordance with USGS and Arkansas Water Science Center policies and procedures.

11. Maintaining a file, notebook, or organized document containing all data entry and updates within the GWSI database.

12. Discussing with the system administrator and/or the groundwater specialist and section chief the determination of personnel access rights for the GWSI database.

The project chief of a groundwater related project is responsible for:

1. The collection and maintenance of groundwater data within project files according to USGS and Arkansas Water Science Center policies and procedures (A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY, Arkansas Water Science Center).

2. Ensuring the completion of appropriate groundwater data forms by field or project personnel, prior to checking and entry of the data into the NWIS database, according to USGS and Arkansas Water Science Center policies and procedures (section 4.1, appendix 5.1).

3. Ensuring the proper archiving of groundwater data, upon completion of the project, according to USGS and Arkansas Water Science Center policies and procedures (section 4.5).

4. Providing the DBA with the data forms and original copy field data for checking and entry into the NWIS database.

Data-entry personnel are responsible for:

1. Entering or updating data into the NWIS database according to USGS and Arkansas Water Science Center policies and procedures (section 4.3, appendix 5.3).

2. Following the data entry checklist (appendix 5.3).

Data-checking personnel are responsible for:

1. Checking data for the NWIS database according to the data review checklist (appendix 5.2).

Field personnel are responsible for:

1. Collecting data in accordance with USGS and Arkansas Water Science Center policies and procedures (A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY, Arkansas Water Science Center).

2. Completing form no. 9-1904-A whenever possible (appendix 5.1 and 5.4) of the required data elements, at the field site.

3. Providing the original copy field notes containing data with the appropriate completed NWIS data forms for checking and entry/update into the NWIS database.


3.0 Training
	Employee training is an investment that has short-term and long-term benefits to Water Science Center groundwater activities. The immediate benefits permit confidence that the work is being performed correctly and accurately. The long-term benefits provide for technically competent employees. To ensure that employees are properly trained, a written training plan for each employee showing prior and scheduled training. Annual reviews of these plans are to be done by Water Science Center management to identify additional training needs.	The training needs of personnel working with the GWSI database will be determined by the section chief, in conjunction with information from the Water Science Center groundwater specialist, project chiefs, DBA, and individual personnel. Personnel being reviewed for training should include: project chiefs, groundwater specialist, database administrator, data-checking and entry personnel, and field personnel. The section chief will determine, in conjunction with the Water Science Center Director, whether the training will take place outside the Water Science Center, inside the Water Science Center by external personnel, or inside the Water Science Center by the DBA or other appropriate personnel.


4.0 Procedures

	In general, data are most accessible and useful to the project chief and other Water Science Center employees, as well as to those outside the Water Science Center office, if they are stored in a single, computerized database. Storage in a single database enables data interpretations to be verified and repeated. All water data collected as part of the routine data collection of the Water Resources Discipline (WRD) Office of Groundwate (OGW) Technical Memorandum 93.03, must be stored in computer files of the USGS NWIS. In addition, “all data collected by others -- such as cooperators, universities, or consultants -- that are used to support published USGS documents and not published or archived elsewhere, shall be placed in NWIS” (Hubbard, 1992). Exceptions to these requirements are spatial data coverages and other data for which appropriate database capabilities do not exist in NWIS.

	Quality of a database is maintained by checking database files against original data files to ensure accuracy, performing internal cross-checks of the data in the database to identify anomalous data, and maintaining the original data in paper or electronic archives to ensure integrity.

	A data-management plan describes the procedures used for data processing, review, storage, and archiving. After groundwater data are collected, they often are processed using one or more procedures, such as the application of time or datum corrections, and then are stored in computerized or physical files. Descriptive information on data-collection sites, such as well- construction data and location also are stored.

	Various quality-assurance activities are performed by the Water Science Center.  All original data in paper form is placed in project or data-collection program files in the office where the study originated. Original data in electronic form is stored in NWIS or a designated archive (A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY, Arkansas Water Science Center). All original data are preserved unmodified as collected or received. Original data are those data -- from automated data-collection sites, laboratories, outside sources, and not-automated field observations -- unmodified as collected or received, once put into conventional units (engineering  units, generally with a decimal) (Hubbard, 1992).

4.1 Data processing: The recording of original data after collection or and tranfer of data of any media prior to entry intl GWSI. The procedure and policy for this informaiton is in “A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY”, Arkansas Water Science Center.


4.2 Data entry: The original data, after processing, where appropriate, will be coded onto the correct GWSI form(s), usually form no. 9-1904-A, March, 1999 version. The required data elements for completion of this form are in appendix 6.1. Anyone coding a GWSI form is required to fill in the “Coded by” element along with the date. If there isn’t a location for the “Coded by” element, the form should be initialed and dated at the top. When possible, code all of the data on site in the field. When the form(s) has been completed, the original data and form(s) are passed to the project chief for review.


4.3 Data review: The project chief reviews the original data and form(s) according to the specific needs of the project.  The project chief and DBA will determine the appropriate time frame for data review and subsequent data entry. The forms, along with the original data, when appropriate, will be passed to the DBA for review.

	Data entered on forms will be reviewed by the DBA, or assigned to trained checking personnel, according to the review checklist, appendix 6.2. After the data has been reviewed and approved by the DBA, data entry into the GWSI can proceed. Data entry will be performed by the DBA or assigned to trained entry personnel. Entry will proceed according to the data entry checklist, appendix 6.3. Data is reviewed promptly after any data-processing procedure is completed to ensure that the procedure was correctly applied and that the results are consistent both internally to the data set and with other data for the same site. This review is performed prior to data publication, data release to the general public, or technical review of publications that contain the data or that use the data in interpretations. 

	Periodically, the DBA will perform internal checks of groundwater data in the GWSI database. These data checks will identify anomalous sites where data might be in error. These sites will be reviewed by the DBA and discussed with the groundwater specialist and appropriate project chiefs. After a corrective action has been determined the GWSI database will be updated accordingly.

	Records of all GWSI database entry, updates, and upgrades should be maintained in a file and/or record book. This record book/file will be maintained by the GWSI DBA and contain dated records of sites entered, updated, and upgrades performed.  Evidence and reasoning leading to updates of previously entered data will be recorded in this book/file. This record book/file will provide a hard copy record for quality assurance of data entered into the GWSI database.


4.4 Data storage 

	At the conclusion of a project, a hard-copy paper file for each data-collection site will be stored in the Water Science Center groundwater files. The Water Science Center groundwater files are divided into four  areas: (1) well files; (2) drillers’ logs ; (3) spring files: and (4) aquifer-test files. 

4.4.1 Well files

Well files containing GWSI forms, water-quality analyses, water-level measurements, and maps will be stored in the Water Science Center well files. These files are to be stored by county and station name (or local well id, determined from township and range, section, and quarter-quarter-quarter location with sequence number, see “A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY”, Arkansas Water Science Center) in alphanumeric order.


4.4.2 Geophysical borehole and drillers’ logs 

Geophysical borehole and drillers’ logs are to be stored in the log files. Logs are stored in an envelope or file, labeled with county, station name (local well id), date of logs, and type of logs. Log files are stored by county and station name. Electronic geophysical borehole logs are to be stored in accordance with Office of Ground Water Technical Memorandum 00.03 (appendix 5.5)


4.4.3 Spring files 

Spring fiels ccontaining GWSI forms, water-quality analyses, water-level measurements, and maps will be stored in the Water Science Center spring files. These files are to be stored by county and station name (or local well id, determined from township and range, section, and quarter-quarter-quarter location with sequence number, see “A QUALITY-ASSURANCE PLAN FOR GROUNDWATER LEVEL ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY”, Arkansas Water Science Center) in alphanumeric order.


4.4.4 Aquifer-test data 

Aquifertest data (pump test data) are stored after approval by the Regional Hydrologist and completion of the project. Aquifer-test files will be labeled by county and station name of the pumping well. Minimum data that the files should include are the results, the pumping well station name, the observation well station names, the dates of the aquifer test, and the participants. The aquifer-test hard-copy paper files will be stored by county and station name and in accordance with Office of Ground Water Technical Memorandum 94.02 (appendix 5.6). 

4.5 Data archiving
	Archiving is the systematic process of storing data and information to protect it from change or loss, by providing the necessary security. Electronic archiving is the systematic process of removing data from active, on-line computer storage and preserving it with the capability to recover the data. Archiving of data is performed following data collection, analysis, and interpretation. The following steps shall be performed by the Water Science Center:

1. All data shall be archived as specified by current WRD policy and procedure (see OGW technical memorandums at http://water.usgs.gov/usgs/ogw/).

2. All model related computer files and appropriate simulation results shall be archived as outlined in OGW Technical Memorandum 93.01 (appendix 5.7).

3. All aquifer-test data and results shall be archived as outlined in OGW Technical Memorandum 94.02 (appendix 5.6)

4. The Water Science Center archiving plan will be established such that it will document the disposition of all project information upon completion of Water Science Center projects. The archiving plan will document the archiving process and the responsibilities of personnel assigned to archiving tasks. The disposition of technical-procedure documents and procedures notebooks developed for an individual project should be described in the archiving plan.



5.0 Appendices
Appendix 5.1 Required data entries for completion of GWSI form no. 9-1904-A

	The following is a listing of data elements, required by the Arkansas Water Science Center, to be collected or determined by field personnel to provide the minimum  information for establishing a well site in GWSI using form no. 9-1904-A (Appendix 6.1.4, this document). For convenience, the required entries are listed below in the order in which they occur on the form, and are divided by page number:

Page 1 on form 9-1904-A

Coded by: This is a required field, enter the name of the person responsible for recording the field data that is recorded on the GWSI form.

File Code: This is equivalent to the Station Name, C12; township and range, section, quarter- quarter-quarter, and sequence number.

Date: The date that the initial data are collected in the field or obtained from another source.

Agency Code (C4): Agency who collected the original data.

Site Id (C1):  A fifteen-digit number determined from the latitude, longitude, and sequence number. If the latitude and longitude are determined using a Global Positioning System (GPS) that is accurate to tenths or hundreths of a second, the site id is determined by rounding the latitude and longitude to the nearest whole second.

Project (C5):  A nine-digit project number. This number will generally begin with 4605 followed by the five-digit project code.  Fill in the complete nine-digit code.

Station Name (C12/900):  Water Science Center policy, as determined by the groundwater specialist, is that the station name will be the township and range, section number, quarter-quarter-quarter, and sequence number. This location will be determined by plotting the location from latitude and longitude or field map on a 7 ½ minute (1:24,000 scale) quadrangle map. Example: the well is plotted on the map at township 12 north, range 9 west, section 5, the northeast quarter of the southwest quarter of the southeast quarter, and is the only well in that quarter. This results in a station name of 12N09W05DCA1.  This is NOT the data element for project names or designations.  Specific project names and designations belong in the element Other Id (C190). 

Latitude (C9): This value is determined in field with a Global Positioning System (GPS) unit. If a GPS unit is unavailable, latitude will be determined from a 7 ½ minute (1:24,000 scale) quadrangle map. 

Longitude  (C10): This value is determined in the field with a GPS unit. If a GPS unit is unavailable, longitude will be determined from a 7 ½ minute (1:24,000 scale) quadrangle map. 

Lat/Long Accuracy (C11):  Accuracy of method used to determine latitude and longitude. The appropriate entry is circled.

Lat/Long Method (C35):  Method of determining latitude and longitude. The appropriate entry is circled.

Lat/Long Datum (C36):  Determined by the method used for latitude and longitude.

District (C6): Arkansas Water Science Center is 05. This field is left justified.

Country Code (C41): Country code is US. This must be capitalized.

State (C7): Arkansas State code is 05. If the well is not within the Arkansas State borders, the State code is that in which the well is located, not the State recording the data.  

County or Town (C8): Generally this is used to designate the county rather than the town.

County Code (C8): A three-digit county code, that for Arkansas ranges from 001 to 149. Other states will have different county codes.

Land Net (C13): This is the township and range, section number, and quarter-quarter-quarter. This location will be determined by plotting the location from latitude and longitude or field map on a 7 ½ minute (1:24,000 scale) quadrangle map. Example: the well is plotted on the map at township 12 north, range 9 west, section 5, the northeast quarter of the southwest quarter of the southeast quarter; the land net is NESWSE S05 T12N R09W.

Map Location (C14):  This is the name on the quadrangle map on which the well location can be plotted to determine coordinates. Water Science Center preference is use of  a 7 ½ minute (1:24,000 scale) quadrangle map.  The name includes the State (for example, Falcon, Ark.).

Map Scale (C15): The map scale of a 7 ½ minute (1:24,000 scale) quadrangle map is indicated by its denominator, in this case  ‘24000’. A map scale of 1:62,500 is recorded as 62500.

Altitude (C16): This value represents the altitude of land surface at the well and is generally obtained from a 7 ½ minute (1:24,000 scale) quadrangle map. Other methods (such as surveying) may be available. 

Altitude Accuracy (C18): This value typically is equal to half the land-surface-altitude contour interval for the map used to determine the altitude. Other methods will vary.  Units are in feet.

Altitude Method (C17): This designation is circled to indicate the way in which the altitude was determined.

Altitude Datum (C22): This entry is dependent on the method employed. See form for explanation.
 
Date Inventoried (C711): This entry is the date for which data for the well were recorded, in MMDDYYYY.

Station Type (C802): For a well, enter a ‘Y’ in the sixth position above ‘GW’;  a spring is indicated by a ‘Y’ in the fifth position above ‘Spr’. 

Data Type (C804): Place the proper code (‘A’ for active, ‘I’ for inactive, or ‘O’ for inventory) in the corresponding location.

National Water-Use Code (C39):  Select an appropriate two letter code from bottom of form.

Time Zone code (C813): In Arkansas, this value is always equal to CST.

Local Standard Time Flag (C814): Yes, equals Y. Yes refers to day light savings time.

Web-Ready Flag (C32):  Always circle C (conditional).  The ultimate setting will be determined later through discussion with the project chief, the Water Science Center groundwater specialist, and the DBA.



Page 2 on form 9-1904-A


Data Reliability (C3): Circle the method for delineating the quality of the data.

Site Type (C2): Circle the appropriate entry on the form (for example, W for well).

Primary Aquifer (C714): This designation is determined upon return from the field based, in part, on well depth and altitude. One may need to consult the publications or groundwater specialist. 

Well Depth (C28): If well depth is measured, type of pump should be noted and entered in Type of Lift (C43) on top of  page 5.

Source of Depth Data (C29): See form 9-1904-A for explanation. 





If water level measurement is made enter the following: 

Page 2 on form 9-1904-A

Water-Level Data

Date Water Level Measured (C235): Enter month, day, and year as MMDDYYYY

Time (C709): Enter time of water-level measurement using a 24-hour time designation (for example, 1:35 pm is entered as 13:35).

Water Level (C237): This is the depth to water level, which is equal to the distance between the Land Surface Datum (LSD) and the groundwater surface.

Method of Water-Level Measurement  (C239): See form 9-1904-A for explanation. 

Source of Water-Level Data (C244): See form 9-1904-A for explanation.

Source Agency of Water Level Measurement (C247): Agency code for person collecting water level measurement. Same referency list as the Agency Code (C4)  from sitefile.



Page 4 on form 9-1904-A

Construction Measure Point Data

M. P. Height (C323): This is the distance of the measurement point from LSD.

M.P. Remarks (C324): Description of measurement point (for example, top of casing).




Page 5 on form 9-1904-A

Miscellaneous Owner Data
The owner data are not required data fields, but require commentary when the data is available.

Owner Name (C161): Name of owner.

Access Code to Name (C352): Should be selected as 3 .
Telephone Number (C351): Owner’s telephone number.
Address Line 1 (C353) and Line 2 (C354): Address lines.
City Name (C355): City of address.
Postal Code (C356): Four digit postal code, where avaialable.
Zip Code (C357): Zip Code of address.
Country Name (C358): Enter USA, when applicable.
Address Access Code (C359): Must always be entered as 3.



Enter the following if well site is field checked or visited:

Miscellaneous Visit Data

Date of Visit (C187): This is the date on which the site was visited and data collected.

Name of Person (C188): This is the name of  the person collecting the data during the site visit.



Page 7 on form 9-1904-A

Miscellaneous Remarks Data

Date of Remark (C184): This date is the date on which the water-level measurement was made, MMDDYYYY.

Remarks (C185): This describes the pumping status of the well at the time that the water-level measurement was made. Specifically note the time pump has been off or if pump was off upon arrival on site.


Page 8 on form 9-1904-A

Site Location Sketch and Direcitons: This is the last entry on the last page on form 9-1904-A. A map should be drawn from a map made in the field notebook and updated as necessary. The township, range, and section number are entered in the appropriate blanks.

Appendix 5.2 	Checklist for reviewing entries on GWSI form no. 9-1904-A

1.  	Verify that the elements ‘Coded by’, ‘File code’, and ‘Date’ at top of form no 9-1904-A, have appropriate entries.
	
2. 	Enter the name of person performing the review in ‘Checked by’. If no place is preprinted for name, write ‘checked by’ on top of page and date and initial. 

3. 	Ensure that Latitude (C9) and Longitude (C10) are entered from either a GPS or map location. The following elements also are required:

A. Site ID (C1)
B. Station Name (C12) - Township and Range location
C. Lat - Long Accuracy (C11)
D. Lat/Long Method (C35)
E. Lat/Long Datum (C36)
F. Land Net (C13)
G. Location Map (C14)
H. Map Scale (C15)
I. Altitude (C16)
J. Altitude Accuracy (C18)
K. Altitude Method (C17)
L. Altitude Datum (C22)


4. 	Check the current GWSI database for uniqueness of:

A. Site ID (C1) number and sequence number
B. Station Name (C12) and sequence number from township and range location

These two elements should be checked against well sites currently entered into the GWSI database. If the Site ID element matches a site already entered, the new well must be checked for a duplicate site. Elements that will help determine duplicity are: latitude, longitude, altitude, well depth, aquifer code, construction date, and owner name and date. Previous wells entered into GWSI may have errors in the location.  Review nearby wells for possible matching wells with different Site IDs.

If a well is determined to match a well already entered into the database, the site will need to be updated. Check hard copy well files for that well site. Check that the agency code (C4) on the form matches the site already in the database.  If it does not match, correct the form to match the site already entered. If a well file exists, mark new materials for updating. When review is completed, new material is given the Site ID from the first entry and inserted into the well file and forwarded for updating.

If the Site ID does match a previous well and is not the same well as within the database, the two-digit sequence number will need to be incremented to the next available number. A new well file is created and marked for entry.

It is possible that the station name might match a previously entered well. If there is a matching station name, a determination is made to see if the wells match or differ.  If the wells match, the well file is located, any new material is inserted into the file, and the file is flagged for updating. If the wells do not match, the sequence number is increased to the next unused sequence number for that quarter of the section. A new well file is created and marked for entry. Note: If there are no matching wells corresponding to either the Site ID or the Station Name, a new well file is created and marked for entry.

5. Check for entry of the elements: 

GMT Offset (C813) = CST 
Local Standard Time Flag (C814) = Y 
Web-Ready Flag (C32) = C

6. 	Check that well depth is less than or equal to hole depth. If well depth and altitude are available, check for primary aquifer (C714). 

7. 	Check that water level (C237) is not greater than well depth.

8. 	Under construction data, check that casing depth, screen depth, and casing diameter are not greater than the well depth, hole depth, or hole diameter respectively.

9. 	If field measurement is made, check for miscellaneous visit data (page 5 of  form 9-1904-A).

10 	If water-level measurement is made, check for remark (C185) referring to the length of time pump was turned off.

11. Check for a site location sketch and directions map on the last page of form 9-1904-A. Map should contain a north arrow, road names, distances, and a clearly marked well location.

12. For wells that are not part of  GWSI, write ‘New’ at top of the first page of the GWSI form. For wells already in GWSI, write ‘Update’ at top of the page of the GWSI form for corrected site data. For water level entries write ‘Water Level’ at the top of the page. Photocopy the first and last page, in the duplex format, and the sketch map (if separate), from form 9-1904-A for insertion into the county wells field files.

13. If there are any errors or missing data on form 9-1904-A, the form is to be returned to the field personnel and/or project chief for correction.


Appendix 5.3 GWSI data entry checklist for data entry personnel

	The following steps are to be done by GWSI data-entry personnel:

1. 	Prior to data entry, check that a review of the data has been performed by noting the entry in ‘Checked by’ on the front page.

2. 	Each well-site-data set on GWSI form 9-1904-A that is to be entered should be labeled on the first page as ‘new’ or ‘update’ or ‘water  level’ .

3. 	On the computer, invoke GWSI and select Screen Entry. Note: The Water Science Center DBA suggests preferential use of the screen entry over the query entry unless the entry personnel is approved by the DBA for the query entry screen.

4. 	Enter the agency code (C4) and the Site ID (C1). Upon entry, either (1) a question should appear on the screen asking if this is a new site (corresponding to ‘new’, entered on top of page 1); or (2) a statement will appear indicating that the Site ID matches a previously entered site (corresponding to ‘update’ or ‘water  level’, entered on top of page 1). If an agency code and site ID are correct, discontinue further data entry for this site and return the form to the reviewer to have it rechecked. Otherwise, continue with entry.

5. 	If GWSI will not accept an entry for a data element, check for error in the data entered.  If the data entered matches the data supplied on form 9-1904-A, abort this site, note the problem, and return the form to the reviewer to have it rechecked.

6. 	When an individual well-site entry is complete, return to step 4 and continue with the next site.

7. 	When all well data are entered, exit the Screen Entry program.

8. 	Run the Edit GW Data program in GWSI to edit the file created during data entry. This program will check for errors in entries.

9. 	Check the error file created in the Edit GW Data program. For each error statement, correct accordingly in the entry file. If unable to determine error, contact the DBA for assistance. After the entry file has been corrected return to step 8 and rerun Edit GW Data program. If no errors are shown, continue.

10. Run the Update GW Data program in GWSI.

11. When the Update GW Data program is complete, retrieve data through GWSI GW Retrieval and check for errors.

12. Correct any errors. Errors are corrected through the Screen Entry program, followed by Edit and Update programs, as stated above. Retrieve data again. Return hard-copy files and retrieval printout to the DBA for review.  
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Appendix 5.5 Office of Ground Water Technical Memorandum 00.03

Subject: PROGRAMS AND PLANS-Establishment of a National Policy to Archive
         Borehole-Geophysical Logs

   Borehole-geophysical logging is an important part of many geologic and
hydrologic investigations.  Increasingly, geophysical logs are collected as
digital data rather than paper analog charts.  At present, the U.S.
Geological Survey (USGS) has no standardized format for storing digital
geophysical logs.  Establishment of a standard format for storing digital
logs is important for the future development and application of USGS
geophysical databases.  This memorandum presents such standards and
establishes the policy that all digital geophysical logs collected after
October 30, 2000 be archived in a District database following these
standards.  The standard format has been designed to include the necessary
information, to correspond to but not duplicate what is stored in the
National Water Information System (NWIS), and to be flexible so as to not
greatly increase manual data entry.

   The borehole-geophysical log archive must be in ASCII format and consist
of the following:

1. Header that includes the NWIS site ID, station name, and other ID;
   logging operation and procedures; log-measuring point; magnetic
   declination; borehole and hydrologic conditions at the time of logging;
   and probe and calibration/standardization information (probe type and
   serial number and calibration/standardization date, standard, and
   response).
2. Data-identification heading that immediately precedes the data records
   and describes the data by column and includes a depth column heading
   followed by log parameter column heading(s); the column headings consist
   of two lines, parameter names on the top and corresponding units below.
3. Data records that include depth values and corresponding data values for
   one or more log parameters.

   ASCII headings and data records generated following the Log ASCII
Standard (http://www.cwls.org/las_info.htm) and other common digital
logging formats are acceptable for archiving purposes.  An example log
archive entry is shown in Attachment A.

   An NWIS site must be established for the logged borehole.  Borehole
construction greatly affects geophysical log response.  Many boreholes are
logged prior to their final completion so timing and details of
construction in relation to log-data collection is critical for log
analysis.  The casing and opening type, depth, and diameter data for the
hole at the time of logging must be part of the construction data sequence
entries in NWIS.  Information on logging operation and procedures,
log-measuring point, magnetic declination for magnetically oriented logs,
borehole and hydrologic conditions, and probe calibration/standardization
also is critical for log analysis but presently is not stored in NWIS.
This information, therefore, must be stored as part of the log header.

   As shown in the example (Attachment A), any pre-existing log headers
should be included after the standard header and before the headings and
data records.  In most cases, digital logs can be easily entered into the
data archive by simply adding the standard header in front of the log-data
file.  A log header entry program has been developed to aid in the
generation of the standard header.

   Some digital log data such as acoustic- and optical-televiewer and
borehole-radar data are not conducive for conversion to a standard format,
so they will need to be archived in their existing form.  Software needed
to display and analyze such log data should be identified in the log
header.

   Each District will set up an archive on a locally based computer system.
The archive will consist of a main directory called LOGARCHIVE.  Each
geophysical log file name will include the NWIS 15-digit Site ID number,
date of log collection (year month day), two-letter log-type code, and
sequence number extension.  The first log of the same type collected on a
particular day would have a sequence number of 01, the second, 02, etc.
The path name for the example entry shown in Attachment A would be:

LOGARCHIVE>424531077564201.20000601.MI01

   An executable file of any software needed for analysis of non-standard
log files should be included in the LOGARCHIVE with explanation of security
measures for proprietary programs.

   The log header entry program may be downloaded from the Office of Ground
Water (OGW) internal web page (http://water.usgs.gov/usgs/ogw).  The master
lists of geophysical log-type codes and heading-log parameters and units
also will be maintained on the OGW web page.  Requests for additional log
types and parameters should be directed to the OGW Borehole Geophysics
Advisor (jhwillia@usgs.gov).  The Regional Ground-Water Specialists are to
act on behalf of the Office of Ground Water to assure that the
borehole-geophysical logs collected by the Districts are properly archived.

   Adherence to the policy of archiving borehole-geophysical logs will
ensure that data collected by District offices will remain available for
support of published reports, future scientific investigations, and data
requests from the public.




                                         William M. Alley
                                         Chief, Office of Ground Water

Attachment

Distribution:  A (without attachment)
          DC, Regional Ground-Water Specialists, NR, SR, CR, WR
          Chief, Branch of Geophysical Applications and Support, CT
          John Williams, NY


                    Attachment A   Example log archive


                          U.S. GEOLOGICAL SURVEY
                              GEOPHYSICAL LOG
                  (output from log header entry program)

Site ID (C1): 424531077564201
Station name (C12): 515
Other ID (C190): MW-8
Date of log: 06-01-00
Start time of log: 15:35
Office/logging unit: USGS Any District
Logging operator: Jane Smith
Observer: John Doe

Description of log-measuring point: Land Surface
Height of log-measuring point above/below land-surface datum: 0.0 FT
Altitude of log-measuring point (NGVD): 516.0 FT
Log orientation: Magnetic North
Magnetic declination: 10
Logging direction: UP
Logging speed: 20 FT/MIN
Depth error after logging: 0.8 FT

Logging probe manufacturer: Century
Logging probe model: EM Induction, Gamma  #9510
Logging probe serial number: 746
Description of calibration/standardization: Century Calibration Ring
Date of calibration/standardization: 06-01-2000
Standard: 0 ms/M
Response: 72775 CPS
Standard: 690 ms/M
Response: 110400 CPS

Borehole fluid type: WATER
Depth of borehole fluid below log-measuring point: 364 FT
Borehole fluid resistivity/conductivity: 8 OHM-M
Borehole fluid temperature: 53.5 F
Hydrologic conditions: Mine-room roof collapse resulted in flooding of the
mine and major drawdown
in the overlying aquifers.
Software for non-ASCII logs: NA
Remarks: Borehole is 200 ft southwest of the edge of the sinkhole formed by
the mine-roof collapse.



                           Attachment A (cont.)
             (pre-existing log header--from logging software)

COMPANY        : US GEOLOGICAL SURVEY
WELL           : MW-8
LOCATION/FIELD : SALTVILLE
COUNTY         : SALT
STATE          : ANY
SECTION        :            TOWNSHIP          :            RANGE  :
DATE           : 06/01/00   ELEV. PERM. DATUM :
DEPTH DRILLER  : 702        LOG MEASURED FROM: LSD  GL
LOG BOTTOM     : 701.9      DRL MEASURED FROM:
LOG TOP        : 516.7      LOGGING UNIT      : ANY      TYPE  : 9510C
CASING DRILLER : 520        FIELD OFFICE      : ANY      THRESH:
CASING TYPE    : STEEL      RECORDED BY       : JANE SMITH
CASING THICKNESS  :         BOREHOLE FLUID    : WATER
BIT SIZE       : 6

DEPTH          GAM(NAT)  COND     RES(FL)                     |  data
identification heading
     FT        CPS       MMHO/M   OHM-M             |

     516.7     21        5552.334 0.180             |
     516.8     40        5543.827 0.180             |
.................                                                       |
ASCII data
.................                                             |
     701.8     210       27.428   36.459            |
     701.9     245       28.732   34.804            |




Appendix 5.6  Office of Ground Water Technical Memorandum 94.02

Guidance for the preparation, approval, and archiving of aquifer-test results


In Reply Refer To:                          June 2, 1994
Mail Stop 411



OFFICE OF GROUND WATER TECHNICAL MEMORANDUM 94.02


Subject:  Guidance for the preparation, approval, and archiving
          of aquifer-test results

Analyses of aquifer tests to define the hydraulic characteris-
tics of a specific aquifer or aquifer system are an integral
part of our interpretive ground-water investigations.  The
results of these analyses are critical components of flow-system
or solute-transport analyses and important to conclusions
published in U.S. Geological Survey (USGS) reports.  Conse-
quently, reported aquifer characteristics such as hydraulic
conductivity, transmissivity, storativity and other hydraulic
characteristics derived from aquifer-test analyses must be
clearly documented and technically defensible.  The purpose of
this memorandum is to describe guidelines and procedures
necessary to obtain approval for the results of aquifer tests
analyzed by employees of the Water Resources Division (WRD) and
to provide guidelines for archival of the test results.


BACKGROUND

According to WRD Publications Guide (Article 11.01.2) "....calcu-
lated hydraulic characteristics such as transmissivity, hydrau-
lic conductivity, and storage coefficient, are interpretive and
must be approved by the Director, unless cited from a Director-
approved report."  In a memorandum dated March 11, 1992, the
Assistant Chief Hydrologist, Scientific Information Management,
delegated authority to approve aquifer-test results to the
Regional Hydrologists.  Approval is required for all calcula-
tions of aquifer-hydraulic characteristics to be released to the
general public, to cooperators, or published in or otherwise
used to support the results of investigations reported in
USGS-approved reports.

Estimates of aquifer-hydraulic characteristics commonly are
obtained from "textbook" or published values for various
lithologies.  These are not considered calculations of aquifer
characteristics and do not require approval under the terms of
this memorandum.  In addition, estimates of transmissivity
determined on the basis of specific-capacity measurements do not
require approval.


DOCUMENTATION, APPROVAL, AND ARCHIVAL OF AQUIFER-TEST RESULTS

While the USGS encourages the publication of aquifer-test
results, it is not feasible to publish the data and graphical results
for every test conducted.  In all cases, either as part
of a formal report or as a separate packet, aquifer-test results
should be submitted to the Regional Ground-Water Specialist for
review and subsequent approval by the Regional Hydrologist.  The
Regional Ground-Water Specialist reviews the report manuscript
or aquifer-test packet to assess (1) that the report or packet
contains the necessary data and related information to properly
analyze the subject test(s), and (2) that the analyses and
results are technically defensible.

Elements that typically should be submitted for review are
listed below.  These elements assume an aquifer test comprising
a pumping well and one or more observation wells and should be
modified as appropriate for other types of tests such as a
single-well slug test. The eight elements are as follows.



1.  A brief description of the test (this can be neatly
    hand written) which includes the purpose, date, test
    procedures, and methods of analysis of the results.
    Any unique or unusual features or problems related to
    the test or to the collection and analysis of test
    data should be described.  A brief description of the
    assumptions used in analyzing the test results also
    should be included, as needed to clarify the test.

2.  A sketch of the test site showing the distances from
    the pumped well to all observation wells and the
    location of any boundaries, streams, springs, ditches,
    pumping or flowing wells, or other features that
    possibly could influence test results.  Where the test
    includes multiple wells, the sketch of the test site
    should be drawn to scale.

3.  Description of test and observation well construction,
    including screened and open interval(s), casing and
    screen diameters, and location of filter pack and
    grouted intervals.

4.  A description of the site hydrogeologic characteris-
    tics, including sections that show the major water-
    bearing and confining zones or units.  The intervals
    of the pumping and observation wells that are screened
    or open should be depicted on the logs or sections.

5.  Time-discharge records of the pumped well (all
    measurements, not just average discharge).

6.  Water-level records and hydrographs showing pre-test
    trends and water levels during the pumping and
    recovery phases.

7.  Description of methods and computations showing
    adjustments to drawdown for pre-test trends,
    adjustments of recovery for projected drawdown, or
    adjustments to account for extraneous effects not
    related to pumping or recovery, such as barometric and
    tidal effects or other interferences.

8.  All plots of observed or adjusted drawdown or recovery
    data used to determine hydraulic characteristics,
    showing match points, when used, and computations.

It is recognized that in some cases it is not possible to
provide a complete description of these eight elements.
Investigators are encouraged to discuss their plans with the
Regional Ground-Water Specialist to determine the requirements
for a particular test packet or report before they forward it
for review and approval.

A transmittal memorandum, indicating that the test results have
been reviewed by the District or Area ground-water specialist or
his or her designee, should be included with the test packet or
report.  This review should include at least some checking of
the field data and a verification that the test results are
appropriate, given the site hydrogeology, well construction, and
test conditions and that the test results have been reviewed
independently before being submitted for regional review and
approval.

Following approval by the Regional Hydrologist, the packet or
report will be returned to the originating District or Office
where the hydraulic characteristics and related site and well
data should be entered into the Ground-Water Site Inventory
System or National Water Information System (NWIS) and the
packet and associated information appropriately archived in a
District "aquifer-test file."  These archived aquifer-test files
should include the draft-report routing sheet or packet-review
transmittal memorandum.  Districts also are encouraged to
archive test analyses and results completed prior to this
memorandum.  The aquifer-test files will be reviewed as a
routine part of District ground-water discipline reviews.

If computer software is used in the aquifer-test analysis,
the policy outlined in Office of Ground Water Technical
Memorandum 91.04, dated August 14, 1991, must be followed.  This
policy requires that the theoretical basis of the software be
documented and that it be demonstrated that a test-data set can
be correctly analyzed using the software.  Submittal of a
computer-software analysis does not eliminate the need for the
information described in item element 8, above.

This memorandum discusses information needs in the context of
single- or multiple-well aquifer tests. Aquifer characteristics
also may be calculated by other methods, such as, determination
of aquifer diffusivity from attenuation of a tidal pulse or
flood wave through an aquifer, or using hydrograph-recession
characteristics.  The same review procedures should be followed
for these types of analyses, and information in the report
manuscript or packet must be adequate to enable reviewers to
visualize the physical system, evaluate all data, verify all
calculations, and assess that the methods and results are
defensible.

                                   Sincerely,




                                   /s/ William M. Alley
                                   Chief, Office of Ground Water
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Appendix 5.7   Office of Ground Water Technical Memorandum 93.01

PROGRAMS AND PLANS--Establishment of a National Policy to Archive Ground-Water Flow and Transport Models

In Reply Refer To:                          October 28, 1992
Mail Stop 411


OFFICE OF GROUND WATER TECHNICAL MEMORANDUM NO. 93.01

Subject:  PROGRAMS AND PLANS--Establishment of a National Policy
          to Archive Ground-Water Flow and Transport Models


                             POLICY

Ground-water flow and transport models are an integral part of our interpretive ground-water investigations, and the results of these models form the basis for many of the conclusions published in U.S. Geological Survey reports.  The numerical data and related information that comprise these models need to remain available to:  (1) support and validate the results in published reports,(2) assure that working versions of all models are available for future scientific use, and (3) assure that the data are available to the public when requested.  The appropriate model data and related information are to be stored in a permanent, well- documented manner to ensure their continued availability.

Effective as of the date of this memorandum, a national ground- water model
archive is established.  All ground-water flow and transport models that are a significant part of ground-water investigations with completion dates of
October 1993 or later are to be included in the archive.  Where feasible,
districts also should archive models from completed investigations and from
current projects to be completed prior to October 1993.  The Regional Ground
Water Specialists are to act on behalf of the Office of Ground Water to assure that all required information is present in the archive.  Status of the archives also will be examined as a routine part of district ground-water
discipline reviews.  Design and implementation requirements for the archive are presented in Attachments 1 and 2 to this memorandum.

The archive is for internal Water Resources Division (WRD) access and use and
is to serve as the source of ground-water model data supplied to the public
upon request.  The public release of specific information contained in the
archive is subject to compliance with any existing WRD policies that may apply to the public release of such information.

The ground-water model archive does not relieve individual investigators of the need to fully describe and document model analyses in their reports.

                              Joseph S. Rosenshein
                              Acting Chief, Office
                                of Ground Water

2 Attachments

WRD Distribution:  A, B, S, FO, PO




                        ATTACHMENT 1

DESIGN AND IMPLEMENTATION OF DISTRICT GROUND WATER MODEL ARCHIVES


STRUCTURE AND CONTENTS:

The archive will consist of a main directory called GWMARCIV.  A report subdirectory, located directly below GWMARCIV, will be established for each published report containing a ground-water flow or transport model analysis. Each report subdirectory should be given a name that clearly reflects the U.S. Geological Survey report number.  The archive must include the model source codes, input files, macros and operating files such as JCL, CPL, and UNIX shell codes, and model output files for each simulation described in the report. These simulations will include (when applicable) the final calibrated steady- state and transient results and any predictive results described in the publication. Model results of minor importance, such as interim calibration runs, should not be archived.  Model output will be archived for future verification that the input data files properly reproduce the published results when the input files are rerun.  The storage of additional ancillary data is optional, but is strongly encouraged.  Examples of ancillary data that might be stored are pertinent pre- and post-processor codes, related data, or other files directly related to the model simulations. 
A subdirectory named CONTENTS, located immediately below each report directory, will include one or more files that contain:

(1) the full reference for the subject report; (2) descriptions of the subdirectory structure and of the files contained in each subdirectory, (3) descriptions of data file formats, when appropriate; (4) the sequence of model runs; and (5) instructions for running simulations.  Attachment 2 shows one example of what an archive directory structure might look like for a typical
project.

When the input data of one model depends directly on output from another model, both models are to be included in the archive.  If the models are documented in separate reports, a cross-reference between the reports must be included in the CONTENTS directory of the archive entry for each report.

Model input files must be stored in ASCII format to assure that they can be processed in the future on virtually any computer without the need for specialized or proprietary software.  In cases where model input files are derived from either proprietary or machine-dependent software, ASCII versions of the model input files must be included in the archive.


IMPLEMENTATION:

Each district will set up an archive on a locally based computer.  The district staff is responsible for designing a subdirectory structure that permits efficient and logical storage of the required information for each specific model.  Files will be accumulated and stored in the on-line archive until the final interpretive report is approved, after which time the files are to be moved to permanent storage.

For all studies with completion dates of October 1993 or later, the appropriate model files must reside on-line in the district archive when the report is submitted to the Region for approval.  Verification of compliance with this policy is the responsibility of the Regional Ground Water Specialists.  Reports returned to the district for revision that require new or additional model simulations will require an archive update.

Upon final approval of the interpretive report, the archive is to be copied to permanent storage on an optical disk using WORM (write once, read many) technology.  A copy of the WORM disk will remain in the originating district to service requests for data, and a duplicate copy will be furnished to the Region for off-site backup.  A WORM disk may contain model data for one or more published reports provided the disk is indexed appropriately.  The archive may be transferred to tape as a short-term storage option if the district does not have immediate access to WORM disk production equipment.  The period of interim storage on tape should not exceed 1 year.  The archive process is considered complete only when a WORM disk has been produced.  On-line storage of the archived data may be discontinued at the discretion of the district following transfer of the archive to WORM disk or to interim tape storage.





image2.jpg
CONSTRUCTION HOLE DATA (3 sets shown)

recorp Tvre 756 | HIO|L |E RECORD SEQUENCE NO. (C724) E SEQUENCE NO. OF PARENT RECORD (C59) E
DEPTH TO TOP OF m m DEPTH TO BOTTOM OF m m DIAMETER OF m m
INTERVAL (C73) . INTERVAL (C74) . INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) E
DEPTH TO TOP OF m m DEPTH TO BOTTOM OF m m DIAMETER OF m m
INTERVAL (C73) . INTERVAL (C74) . INTERVAL (C75) .
RECORD SEQUENCE NO. (C724) E
DEPTH TO TOP OF m E DEPTH TO BOTTOM OF DIAMETER OF m m
INTERVAL (C73) . INTERVAL (C74) - INTERVAL (C75) .

CONSTRUCTION CASING DATA (4 sets shown)

RECORD TYPE (C758) CISING RECORD SEQUENCE NO. (C725) E SEQUENCE NO. OF PARENT RECORD (C59) m
CASING (C77) . CASING (C78) . CASING (C79) .
4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m

RECORD SEQUENCE NO. (C725) E SEQUENCE NO. OF PARENT RECORD (C59) E
DEPTH TO TOP OF m |I| DEPTH TO BOTTOM OF DIAMETER OF E E
CASING (C77) . CASING (C78) . CASING (C79) .
4 CASING MATERIAL (C80) D CASING THICKNESS (C81) m . m
RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) E
CASING (C77) . CASING (C78) . CASING (C79) &
4 CASING MATERIAL (C80) D CASING THICKNESS (C81) E . E
RECORD SEQUENCE NO. (C725) m SEQUENCE NO. OF PARENT RECORD (C59) E
CASING (C77) . CASING (C78) . CASING (C79) ¥
4 CASING MATERIAL (C80) D CASING THICKNESS (C81) E . E

FOOTNOTE:

dcasmnewatErAl A B D E FGH | J KLMN PQR STUV WX Y Z 46

@65 hrick conciete COpREr PTFE Fiber- G2V, FIDer WiDUGHE Fiber PVC giass OUier PVC PVC or FEP rackor sieel Wl coated stain- wood Sieel  SEEEl offer stain stamn-
glass fon glass  iron  glass thread- metal glued plastic stone steel less carbon gava- mat. less less
plastic epoxy  ed steel nized 304 316

Groundwater Site Schedule - 3





image3.jpg
CONSTRUCTION OPENINGS DATA (3 sets shown)

RECORD TYPE (C760) O|PIEIN RECORD SEQUENCE NO. (C726) E SEQUENCE NO. OF PARENT RECORD (C59) E
INTERVAL (C83) . INTERVAL (C84) - -

INTERVAL (C87)

5 D S TYPE OF OPENING LENGTH OF OPENING E E WIDTH OF OPENING E E
MATERIAL TYPE (C86) (C85) (C89) . (Cc88) .

RECORD SEQUENCE NO. (C726) lIl
INTERVAL (C83) . INTERVAL (C84) . INTERVAL (C&7) .
5 STYPE OF OPENING LENGTH OF OPENING m E WIDTH OF OPENING E m
MATERIAL TYPE (C86) D (cas) (Ca9) . (C58) .
RECORD SEQUENCE NO. (C726) |I|
DEPTH TO TOP OF DEPTH TO BOTTOM OF DIAMETER OF
INTERVAL (C83) . INTERVAL (C84) . INTERVAL (C87) .
5 6
TYPE OF OPENING WIDTH OF OPENING
MATERIALTYPE (C35)D (c85) (LCEQQ();TH OF OPENING m . E (©83) E . m

FOOTNOTES:

5 TYPE OF MATERIAL CODES FOR

OPEN SECTIONS
‘ABCDEFGHlJKLMNPQRSTVWXYZ46

ABS brass concrete ceramic PTFE fiber- galv. finer- wrought fiber- PvC  glass gther pyc pyc FEP  Stain- steel  tile  brick mem- steel Steel other stain- stain-
or glass Tron glass iron  glass threac- metal  glued less brane carbon galva- 165s  less
bronze plastic epoxy  ed steel nized 304 316

6 TYPE OF OPENINGS CODES

| F L M P R S T w_ X 7

fractured louvered or mesh perforated, wire- screen sand walled or open other
rock shutter-type screen porous or’ wound (unk.) paint shored hole
slotted screen screen
CONSTRUCTION MEASURING POINT DATA
RECORD RECORD BEGINING ENDING
(os oo IR s Lo -0 -0 e 0 00 -0 |
(C766) NO.(C728) (C321) | | (C322) | |
manth day vear
ALTITUDE OF ALTITUDE ALTITUDE
MEASURING METHOD ACCURACY
M.P. HEIGHT (C323) . POINT (C325) (C326) (C327)
ALTITUDE
DATUM | | mpremarks @aze | | | | | [ ] L L]
(C328) O )

RECORD READY FOR
‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\WEB(0857)

ready o cond- proprie- local use
display  fional  tary only
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CONSTRUCTION LIFT DATA

RECORD TYPE RECORD SEQUENCE TVPE OF LIET ‘ ‘

reco! |1 F|T] recomogs e A B C J P R S T UKX2Z
ar  bucket centr-  Jet  piston  rofary submer torbine  un-  nolit  other

Tugal sible own

Recoroen [ |- [ ]| | Ik D E G H L NsSW 7

RECORDED SN o INTAKE TYPEOE

(C38) | | [ DEPTH (c44)m POWER (C45)‘ ‘

montn day year

diesel electric  gaso-  hand  LPgas natural solar windmil other
line

HORSE-

POWER
RATING m m MANUFACTURER‘ ‘ SERIAL NO. ‘
(Ca6) . (Cas) O (Ca9) N

‘ POWER COMPANY ACCOUNT ‘ ‘
Powercomrany@soy | | [ | [ [ | [ ] [ ] | NUMBER (C51) Y I

POWER METER ‘ ‘ PUMP RATING (C53) E m ADDITIONAL LIFT m
NUMBER (C52) O O (million gallonsfunits of fuel) 3 (C255)

PERSON OR COMPANY
MAINTAINING PUMP (s || | | | | | | | | | |

RATED PUMP CAPACITY m STANDBY POWER (C56)
(gpm) (C268) (see TYPE OF POWER)

HORSEPOWER OF STANDBY POWER SOURCE (C57) m F; m

MISCELLANEOUS OWNER DATA

recorp TvPE ©768) | OWIN|R| recorp seauence no (C718)m DATEOFOVVNERSHIP(C’ISQ)‘ | ‘*‘ | ‘*‘ [ ‘

WU OVWNER

TYPE ‘ CP IN Ml OT TG WS ‘ ‘ ‘ ‘ ‘ ‘ ‘
(C350) GV END DATE OF OWNERSHIP (C374) | et N O et N N
Corporation Govern- Individual  Military ~ Other Tribal Water
ment Supplier
OWNER'S ‘ ‘
NAME
161 15 S )

EXAMPLES: JONES, RALPH A
JONES CONSTRUCTION COMPANY

OWNER'S ACCESS TO 0 1 2 3

NOMBER ‘ s e e T ML T
(C361) (C352) Access et Ony Oy oo
OWNER'S ADDRESS

(LINE 1)

(C353)

OWNER'S ADDRESS

(LINE 2)
@9 [ ) ) ) L ]
OWNER'S CITY
NAME

Lo b L ]

(C355)
OWNER'S ZIP
STATE (©356) m CODE (G357) ‘ T T Y el Y
OWNER'S COUNTRY
NAME

(°358)‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

ACCESS TO OWNER'S
PHONE/ADDRESS o 1 2 3

(C359) Pubic Coop- USGS District Proprietary
Access erator  Only  Only

MISCELLANEOUS VISIT DATA

RECORD TYPE (C774) RECORD SEQUENCE NO (C737)E DATEOFVISIT(C187)‘ | ‘7‘ | ‘7‘ [

month day year

NAMEOFPERSON(C133)‘\\\\\\\\\\H\\\\\\\\\‘
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MISCELLANEOUS OTHER ID DATA (2 sets shown)

RECORD SEQUENCE
RECORD TYPE (C770) NO. (C736)

OTHER'D<C190>‘\\\\\\\\\\\\\\‘

ASSIGNER (C’IQ’I)‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

RECORD SEQUENCE m
NO. (C736)

OTHER'D<C19°>‘\\\\\\\\\\\\\\‘

ASSIGNER(C191)‘\\\\\\\\\\\\\\‘

MISCELLANEOUS OTHER DATA

RECORD TYPE (C772) O TbT

RECORD SEQUENCE NO. (C312) E

OTHER DATA
TYPE (C181)

| ¢ D R

OTHER DATA LOCATION (C182) ‘ DATA FORMAT (C261) ‘
Cooperator's  District Reporting other files, rmachine published, other
fice, Office Agency reatable,

MISCELLANEOUS LOGS DATA (3 sets shown)

RECORD TYPE (C778) LIOGS

RECORD SEQUENCE NO. (C739)

L]

TYPE OF LOG (C199) m

BEGINNING ENDING SOURCE OF

(C200) m . m (c20m) . (C202) ADGL MO R S 7
ofher driller geol- logs memory owner cther  reporting other
govt Dgist reported  agency

OTHER DATA

DATA FORMAT (C225) ‘ F M P Z‘ LOCATION (C226)

files machine published other
readable

RECORD TYPE (C778) L OGS RECORD SEQUENCE NO. (C739) m TYPE OF LOG (C199) m

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ‘

e o ]oEy Lol ] w [ADbeLmMoOR s 2
ofher driler geo- logs memory owner other  reporting other
govt gist reported  agency

OTHER DATA

DATA FORMAT (C225) ‘ F M P Z‘ LOCATION (C226)

files machine published other
readable

RECORD TYPE (C778) L OGS RECORD SEQUENCE NO. (C739) E TYPE OF LOG (C199) m

BEGINNING ENDING SOURCE OF

DEPTH DEPTH DATA ‘

ey Ll ]oEy Lo ] w [ADGLMOR s Z
other criler geol logs memory owner other  reporting other
govt agist reported  agency

OTHER DATA

DATA FORMAT (C225) ‘ F M P Z‘ LOCATION (C226)

files machine published other

readale

ACOUSTIC LOG:

AS Sonic

AV Acoustic velocity
AW Acoustic waveform
AT Acoustic televiewer

CALIPER LOG:

CP Caliper

CS Caliper, single arm
CT Caliper, three arm
CM Caliper, multi arm

ELECTROMAGNETIC LOG:

MM Magnetic log

MS Magnetic susceptibiity log

MI Electromagnetic induction log

MD Electromagnetic dual induction log
MR Radar reflection image log

MV Radar direct-wave velocity log

MA Radar direct-wave amplitude log

FLUID LOG:

OPTICAL LOG:

OV Video

OF Fisheye video
OS Sidewall video
OT Optical televiewer

COMBINATION LOG:
ZF Gamma, fluid

resistivity, temperature
ZI Gamma, electromagnetic

i ivi induction
EACallpey, acodstic FR Fluid rosisiity ZR Longishort normal
DRILLING LOG: FT Fluid temperature resistivity
DT Drilling time FF Fluid differential temperature ZT Fluid resistivity,
DR Drillers FV Fluid velocity temperature
DG Geologists FS Spinner flowmeter ZM Electromagnetic flowmeter,
DC Core FH Heat-pulse flowmeter fluid resistivity,

ELECTRIC LOG:

EE Electric

ER Single-point resistance
EP Spontaneous potential
EL Long-normal resistivity
ES Shortnomal resistivity
EF Focused resistivity

ET Lateral resistivity

EN Microresistivity

EC Microresistivity, forused
EO Microresistivity, lateral
ED Dipmeter

6 - Groundwater Site Schedule

FE Electromagnetic flowmeter
FD Doppler flowmeter

FA Radioactive tracer

FY Dye tracer

FB Brine tracer

NUCLEAR LOG:

NG Gamma

NS Spectral gamma

NA Gamma-gamma

NN Neutron

NT Neutron activitation

NM Neuclear magnetic
resonance

temperature

ZN Long/short normal
resistivity, spontaneous
potential

ZP Single-point resistance,
spontaneous potential

ZE Gamma, long/short
normal resistivity,
spontaneous potential,
single-point resistance,
fluid resitivity,
temperature

WELL CONSTRUCTION LOG:
WC Casing collar
WD Borehold deviation

OTHER LOG:
OR Other
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MISCELLANEOUS NETWORK DATA (3 types shown)

(C780) ¢ ) (C706)

BEGINING ENDING
YEAR (C115) YEAR (C116)

water
quality
TYPE OF
mavs [A B C D E F G H I J K L ™M N P Z|
physical common trace pesti- nutri- sanitary codes codes codes codes codes codes all or codes codes other
proper- ions elements cides ents. analysis D&B B&E B&C B&F D&E C.D&E most B&C& B.C&A
ties radio-

active

8F’RIMARY 8SECONDARY
SOURCE m 7FREQUENCY OF D ANALYZING m NETWORK D NETWORK D
AGENCY (C117) COLLECTION (C118) AGENCY (C307) SITE (C257) SITE (C708)
TYPE OF
(C780) NO. (C730) (C708) YEAR (C115) YEAR (C118)

water
level

7 8 PRIMARY 5
SOURCE m FREQUENCY OF D NETWORK D SECONDARY D
AGENCY (C117) COLLECTION (G118) SITE (C257) NETWORK SITE (C708)

TYPE OF
(C780) NO. (C730) (C706) YEAR (C115) YEAR (C116)
8 8
METHOD OF PRIMARY SECONDARY
SOURCE m 7FREQUENCY OF coLLECTIoN | C E M U Z NETWORK D NETWORK D
AGENCY (C117) COLLECTION (C118) (C133) SITE (C257) SITE (C708)

calcl-  est- meter  un- ofher
lated  mated  ed  known

pumpage
or with-
drawals

FOOTNOTES:
7 FREQUENCY OF COLLECTION | A B G D F | M (0] Q s W Z 2 3 4 5 X ‘
CODES
annually bi  continu-  dally  semi-  inter  monthly one-time quarter-  sermi-  weekly  other b every3 everyd every5 every 10
monthly  ously monthly  mittent only ly  annually annually years  years  years  years
national, district, project,  co-
operator,

MISCELLANEOUS REMARKS DATA (4 types shown)

FCE'/%%RDTYPE RIM|K|S RECORD SEQUENCE NO. (C311) m DATE OF REMARK (C184) ‘ | ‘7‘ | ‘7‘ [
m

onth day year
REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.

FCE'/%%RDTYPE RIM|K|S RECORD SEQUENCE NO. (C311) m DATE OF REMARK (C184) ‘ | ‘7‘ | ‘7‘ [
o

nth day year
REMARKS (C185)

Subsequent entries may be used to continue the remark. Miscellaneous remarks field is limited to 256 characters.
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DISCHARGE DATA

RECORD SEQUENCE NO. (C147) m

TYPE OF
DATE DISCHARGE ‘ | ‘,‘ ‘ ‘ _ ‘ Ll ‘ DISCHARGE DISCHARGE (gpm) 1 |
MEASURED (C148) (C703) — (C150) .
month day year pumiped Mo
ACCURAGY OF SOURCE OF DATA (C161)
DISCHARGE ‘ ‘
MEASUREMENT (C310) ‘ E G F P ‘ A D G L M ®) R S Zz
other driler geologist ogs memory owner other  reporiing other
excellent good far  poor :
(LT 2%), (2%-5%) (5%-B%) (GT 8%) govt teporEd; agency
METHOD OF
DISCHARGE
pecnees - TR R T U Vv w x z|
(€152 acoustic  bailer  cument  Doppler  estimated  flume  fotaling  orfice pitottube reported  trajeciory  venturi  volumefic  weir unknown other
meter meter  meter meter meter meas
PRODUCTION WATER LEVEL (C153) m . m STATIC WATER LEVEL (C154) m . m
sourceoroamess _ A D G L M O R sz |
oiner driler geologist ogs memory owner omher  reporing otner
govt reporied  agency

moooorwererievel [A B ¢ D E F G H 1L M N O P R ST V 7

MEASUREMENT (C156)
alrine recorder calibrated  dffer-  esti-  trans- pressure callbrated geophys- mano- non-rec. ohserved acoustic reported steel electric calibrated other
aifine  enal mated  cucer | gage press gage callogs metsr  gags pulse tape tape  elec. tape

S A N e N R e A
PUMPING PERIOD (C157) . CAPACITY (C272) L (C309) %
GEOHYDROLOGIC DATA

RECORD DEPTH TO DEPTH TO
TYPE (C748) (C721) (Ca1) » UNIT (C92) »
IDENTIFIER (C93) (Co8) UNIT (C304)

P Q S N U

principal agoregate secandary  no  unknawn
acuifer o lithologic  acuifer  contri-
urnits ution

LITHOLOGIC MODIFIER (G7) ‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘

GEOHYDROLOGIC AQUIFER DATA

RECORD TYPE (C750) AIQ FIR RECORD SEQUENCE NO. (C742) m SEQUENCE NO. OF PARENT RECORD (C256) E
DATE (C95) ‘ | ‘*‘ | ‘*‘ [ STATIC WATER LEVEL (C126) m . m CONTRIBUTION (C132) E
™

onth day year

SITE LOCATION SKETCH AND DIRECTIONS
Township Range

Section #
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FORM NO. 9-1904-A

Revised Oct 2010, NWIS 4.10 File Code
Coded by Date
Checked by
Entered by
U.S DEPT. OF THE INTERIOR
GEOLOGICAL SURVEY
WATER RESOURCES DIVISION
GROUNDWATER SITE SCHEDULE
General Site Data
AGENCY SITE ID PROJECT
cooecn  |UISIGIS (01)‘\\\\\\\\\\\\\\‘(05)‘\\\\\\\\\\\‘

STATION NAME (C12/900)

] NN
1%&% DISTRICT (C6) E COUNTRY (C41) STATE (C7)
Primary  Secondary m
COUNTY or TOWN (C8) Ghify Ebi8
LATITUDE LONGITUDE LATALONG
(€9 L | | ‘(010) Ll - ACCURACY‘H‘ ‘S‘S‘R‘F‘T‘M‘U
¢ 1 R s e e | Umknown
LATAONG LAT/LONG ALTlTuDEm m
METHOD(CSS)‘C‘ D ‘ G ‘ ‘ M ‘ N ‘ R‘ S ‘ U Barim (s | NAD27 — NAD83 (C16) "
G DGRS GFS LORAN map | ier renorted sumey i Norih American Mot American
P Daturm of 1927 Daturn of 1983
ALTITUDE ALTITUDE ALTITUDE
ACCURACY MIEIAIDIG]L J ‘ L‘ |\/| | N‘ R| U DATUM NGVD29 NAVD88
(C18) €17y Aiimeter DERS GRS ISAR DA plfea riom  (C22) National Geodetic North American
‘ertical Datumn of 1929 Vertical Datum of 1988
LANDNET(C”)‘ | ‘ ‘ | ‘S\ ‘T\ [ ‘ N T I ‘
ay 11y 11y section township range merid
TOPO-
G [A B C D E F G H K L M O P S T U V W]
c19) alivial  playa  Sfeam  OEpres-  dunes  flat Tiood- RIl- SK- TaKe or mangrove  ofi- pedr Fill- Ter Tndu- valley  upland
fan channel  sion plain top hole  swamp swamp  shore  ment side race  lating Tlat draw
DAYLIGHT
SAVINGS TIME
bercoe [ ) |y g gy Temenesee [ ] spuesseree [T e [
(C20) (€501 ZONE (C813) YORN
ey | e L1111
(C14) Y Y Y Y e SCALE (C15)
2 NATIONAL
e, ATD T LW O R et (]
(C803)
active discon- inactive active active inventory remediated (C39)
no/na tinued site written oral site
DATA TYPE (C804)
Place an ‘A" (active), an
1 inaclive). orati'of | | | | | | | | | | | | | | |
(inventory) in the WL WL aw aw PR PR EV EV  wnd  tde  tde  sed sed. peak  low state
appropriate box cont int cont int cont int cont int vel cont int con ps fow  flow water
use
INSTRUMENTS (C805)
(Place a "Y' in the
appropriate box): mgwta\ graphic  tele- tele- tele-  AHDAS crest-  tide  deflec-  bubble stiling CRtype weigh- tpping acoustic electro- pressure
rec- metry  metry  met stage  gage tion gage  well recorder  ing  bucket velocty magnetic transducer
e order land radio  satellite gage meter rain rain  meter fowmeter
line. gage gage
oo [ J-[ -1 Ry [Y o P
Ty T Cond proprie TocaTUse
month day year msp\vay tional ptapry only
REMARKS (C806)
FOOTNOTES
1SITE TYPE
(C802)
GL Glacier oc Ocean Gw Well SB Subsurface
WE Wetland oc-co Coastal GW-CR Collector or Ranney type well SB-CV Cave
AT Atmosphere LK Lake, Reservoir, GW-EX Extensometer well SB-GWD Groundwater drain.
ES Estuary Impoundment GW-HZ Hyporheic -zone well SB-TSM Tunnel, shaft, or mine
LA Land sP Spring GW-IW Interconnected wells SB-UZ Unsaturated 2one
LA-EX Excavation ST Stream GW-TH Test hole not completed as a well
LA-OU Outcrop ST-CA Canal GW -MW Multiple wells
LA-SNK  Sinkhole ST-DCH Ditch
LA-SH Soil hole ST-TS Tidal strea m
LA-SR Shore FA-WIW Waste-Injection well
C22 Other (see manual for codes)
2‘ co ‘ ‘ ‘ PH ‘ ST ‘ ‘ ‘ J C36 Other (see manual for codes)
WS| DO INJIR|MI| LV RM | TE | AQ C39 is mandatory for all sites having data in SWUDS.
eler o edic COMTEr ISl gaen g Tedodk pover  vaste | Temeda Tiama G
supply cial hydro- water tion electic  cuture

dlecric treament

pover




