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1.0 Purpose and Scope

The purpose of this procedure is to establish a method for accurate measurement of depth-to-water
(DTW) in an existing well. This SP also describes the Field Check process for the Solinst brand |
electric sounder.

Acronyms and definitions for terms used in this procedure may be found in thelocated at the
Sandia National Laboratories (SNL) WIPP Online Documents web site.

2.0 Implementation Actions

2.1 Responsibility

The Monitoring Test Lead (MTL) or designee is responsible for implementing the requirements of this
procedure.

The Technical Staff is responsible for performing the measurements following the requirements of this
procedure, documenting all required information described in this SP, and assuring the latest revision
of this document is followed.

If the procedure cannot be worked as written, the user has the responsibility to stop work and resolve
all concerns with the MTL/designee prior to proceeding with the work. |

2.2 Safety

The activities described in this SP shall conform to SNL Environmental Safety and Health programs
(ES&H). All activities described in this SP are subject to ES&H requirements governed by the WIPP |
Industrial Safety Program and the WIPP Industrial Hygiene Program.

Caution: When unlocking and opening the well head, be aware of biting/stinging insects. When
lowering the probe the reel can spin very fast and injury (ex. scraping, friction burn, pinching) can
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occur; therefore, the reel must be kept under control at all times and operators of the reel should wear
gloves.

2.3 Equipment
2.3.1 Solinst Brand Electric Sounder

A Solinst brand electric sounder (or meter) consists of a graduated plastic coated tape with two wire
leads, a DTW probe at the downhole end of the tape, batteries, and a signal light and buzzer mounted
on a surface reel. When the DTW probe enters the water, the water closes the electric circuit on the
probe, activating the surface light and buzzer.

Solinst meters must be Field Checked at least annually to verify it is within a measurement tolerance
of +/- 0.20 inches per 100 ft of tape. If the Solinst cannot meet this tolerance, it shall be removed from
service in the WIPP program. Do not use a Solinst meter to measure a DTW if it has been more than
one year since the Solinst has undergone a Field Check. The Field Check process is described in
Section 2.5.

2.4 Measurement Procedure
241 Setup

2.4.1.1 Unlock the well head cover. Caution: When unlocking and opening the well head, be aware
of biting/stinging insects.

2.4.1.2 Secure the Solinst meter so that it can be easily deployed into the well casing without
causing personal injury or damage to the measuring tape or other equipment.

2.4.1.3 The DTW is read directly in feet off of the graduated plastic tape referenced against either
the top of the casing (BTOC), below the top of environmental casing (BTEC), or below the
top of tubing (BTOT), depending on the well completion type.

2.4.1.4 Turn the Solinst volume control knob to the ON position and then test the probe by pressing
the small black test button located near the red light. The Solinst should beep, use the
volume (i.e., sensitivity) control knob to adjust the level of sound emission so that it is easy
to hear.

2.4.2 Measurement

2.4.2.1 Review previous water-level measurements at the location to establish a general
understanding of where to expect the water.

2.4.2.2 Release the brake and lower the probe into the well until the Solinst beeps and the light
indicates that water is reached. The Solinst indicates this by simultaneously emitting a tone
and lighting up the light as the electric circuit is completed (when the probe touches water).

2.4.2.3 When the beep is emitted raise the tape upward a small amount until the beeping stops and
then lower the probe slowly down until the Solinst beeps. Note: This should be done more
than once to insure an accurate reading. If the probe becomes coated with residue in the
water (i.e. complete submergence of the probe), beeping may not cease. In this case, it
might be necessary to adjust the sensitivity level of the probe or shake the tape and probe
up and down until the beeping stops. If the beeping does not stop, rewind the tape, rinse the
probe with fresh water and dry it with a clean towel or canned air.
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2.4.2.4 Determine DTW to the nearest 1/100" of a foot by placing the graduated tape on the north
side of casing/tubing and reading the tape directly where it meets the top edge of the
casing/tubing. Record the DTW and time of the measurement in the appropriate Scientific
Notebook.

2.4.2.5 Rewind the tape onto the reel taking care to keep the tape untangled and clean. If
necessary, use clean rag to wipe any residue on the tape while rewinding. Rinse the probe
with fresh water and turn the probe power off.

2.4.2.6 Secure and relock the well head before departing the location.

2.5 Solinst Brand Water-Level Sounder Field Check

The Field Check is done at least annually or as determined by the MTL. The purpose of the Field
Check is to compare the Solinst meter graduated tape with a known distance (i.e. distance between
certified marks) which will quantify the accuracy of the tape. The certified distance will be established
using a Leica laser meter, certified by the Sandia Primary Standards laboratory or a qualified supplier.
Measurement readings are recorded onto a spreadsheet.

251 Field Check Setup

2.5.1.1 Establish two fixed reference points approximately 100 feet (+/- 0.5 feet) apart. This
distance will be established and measured using the Leica laser distance meter. The exact
distance between the two measurement points as displayed on the Leica will be noted on
the Field Check spreadsheet. In this procedure, one point will be referred to as the 0 ft mark
and the other point will be referred to as the 100 ft mark.

2.5.1.2 Place the tensioning device at approximately the -1 to -5 ft position (i.e. 1 to 5 ft before the 0
ft survey mark) and the Solinst tape is threaded through the wheel assembly as shown in the
diagram of Appendix A.

2.5.1.3 Place the Solinst meter probe at the 100 ft mark, aligning the meter’s measurement pin
directly over the mark as shown in Appendix B.

2.5.1.4 Make sure the tape is not twisted or slack then attach the 11-pound weight from the tape at
the tensioning device. This method will apply a constant tension to the tape for all
measurements. Refer to the diagram in Appendix C for additional detail.

2.5.1.5 Take a measurement reading at the 0 ft survey mark and record. Move the tape slightly
(without removing the tensioning weight), reposition the measurement pin directly over the
100 ft survey mark again, and take another measurement reading, at the 0 ft survey mark,
and record.

2.5.1.6 Repeat the above procedure in 100 ft increments, placing the hundred foot marks of the tape
on the 100 ft survey mark and reading the tape value at the 0 ft survey mark until the last
100 ft segment of the tape is reached.
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2.5.1.7 For the last segment of tape to be measured the tape must be reversed, because the tape

reel is too close to the tensioning rig. The last segment of tape is measured by placing the
final mark of the tape (1000 ft) on the 100 ft survey mark and reading the tape value at the 0
ft survey mark, in duplicate. Because the tape is reversed for this measurement, the
resultant reading will be the opposite of the other measurements (i.e. instead of reading
1000.001 ft the reading would be 899.999 ft). In order to correct for this, the last
measurement is reversed, so that it corresponds to the previous measurements, using the
following formula:

Field Check Measured Value (FCMV) = Starting Value of the Measured Range —
Actual Reading + Ending Value of the Measured Range

Example: FCMV = (900.000 ft — 899.999 ft) + 1000.000 ft = 1000.001.

2.5.1.8 To demonstrate the reproducibility of the field check measurements, repeat the
measurements on the segment (0 to 100 ft), in duplicate, and record onto the spreadsheet.

2.5.1.9 At the conclusion of the Field Check, use the Leica laser distance meter to again verify the
distance between the 0 and 100 ft marks. Record the measured distance onto the Field
Check spreadsheet. If the distance between the initial Leica reading recorded in step 2.5.1.1
and this closing Leica reading varies by more than +/- .05 inches, the Field Check will be
repeated for this Solinst meter.

2.5.2 Field Check Documentation

2.5.2.1 After the field check is successfully completed and the results are reviewed by the MTL a
calibration sticker will be placed on the Solinst meter.

2.5.2.2 Submit the spreadsheet that documents the Field Check results to the SNL WIPP Records
Center per NP 17-1 “Records”.

3.0 Records

submitted to the WIPP Records Center in accordance with

“Records”:

The following records, generated through implementation of this Erocedure, shall be prepared and |

QA Record

Water-Level Data is recorded into
appropriate Scientific Notebooks

e  Field Check Spreadsheet (printed copy)

4.0 Appendices

Appendix A: Diagram of field check setup with tape tensioning device
Appendix B: Diagram of probe measurement point
Appendix C: Diagram of tape tensioning device
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Appendix A

Tensioning device must be placed
between the -1 to -5 ft position.

T BN

50 100
Not To Scale

Diagram of field check setup indicating the positioning of the tape
tensioning device and survey markers.
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Appendix B

Surveyed

Tape Probe / mark (X)

Measurement pin

Diagram of the Solinst DTW probe (the red X indicates where the tip of
the measurement pin should be held to the survey marker).
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Appendix C

Sand bags or hold down weights
placed here to secure base.

/
/

Tape

Diagram of the tape tensioning device.
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Disclaimer of Liability

This work of authorship was prepared as an account of work sponsored by an agency of the
United States Government. Accordingly, the United States Government retains a nonexclusive,
royalty-free license to publish or reproduce the published form of this contribution, or allow others
to do so for United States Government purposes. Neither Sandia Corporation, the United States
Government, nor any agency thereof, nor any of their employees makes any warranty, express or
implied, or assumes any legal liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process disclosed, or represents that its use
would not infringe privately-owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not necessarily
constitute or imply its endorsement, recommendation, or favoring by Sandia Corporation, the
United States Government, or any agency thereof. The views and opinions expressed herein do
not necessarily state or reflect those of Sandia Corporation, the United States Government or any
agency thereof.

Sandia National Laboratories is a multi-program laboratory managed and operated by Sandia
Corporation, a wholly owned subsidiary of Lockheed Martin Corporation, for the U.S. Department
of Energy’s National Nuclear Security Administration under contract DE-AC04-94AL85000.

Parties are allowed to download copies at no cost for internal use within your organization only
provided that any copies made are true and accurate. Copies must include a statement
acknowledging Sandia Corporation's authorship of the subject matter.
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