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1.0 Purpose 

This document presents a standard operating procedure (SOP) for measuring the depth to 
water in a non-flowing well under non-pumping conditions using an electronic water-level 
indicator (known as an electric tape) or a graduated steel tape. This SOP is intended for use by 
Northern Plains Resource Council (NPRC) staff, volunteers, and members who have undergone 
basic instruction on this SOP and wish to document the static water level in a well.  

2.0 Sources 

This document is based largely on SOPs documented by the U.S. Geological Survey and the 
Montana Bureau of Mines and Geology (MBMG). Specifically: 

Cunningham, W.L., and Schalk, C.W., comps., 2011, Groundwater technical procedures of 
the U.S. Geological Survey: U.S. Geological Survey Techniques and Methods 1–A1, 151 p. 
(available online at https://pubs.usgs.gov/tm/1a1/). [GWPD 1 and GWPD 4] 

Gotkowitz, M.B., ed., 2022, Standard Procedures and Guidelines for Field Activities, 
Montana Bureau of Mines and Geology: Montana Bureau of Mines and Geology Open-File 
Report 746 version 1.0. 

Wilde, F.D., ed., 2004, Chapter A3 Cleaning of Equipment for Water Sampling, in USGS 
National Field Manual for the Collection of Water-Quality Data (available online at 
https://www.usgs.gov/mission-areas/water-resources/science/national-field-manual-
collection-water-quality-data-nfm) 

3.0 Equipment and Supplies 

• A steel tape or an electric tape graduated in feet, tenths, and hundredths of feet.  
• If using a steel tape: 

o Blue carpenter’s chalk 
o A break-away weight attached to end of the tape may be needed to ensure the 

tape hangs vertically in the well. 
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• Water-level measurement field forms (Attachment A) 
• Pen or pencil (no erasure; strikethrough and initial all errors) 
• Tools required for well access 
• Paper towels 
• Decontamination fluids including potable water, dilute laboratory detergent solution (e.g. 

Liquinox), and a fresh (made daily) bleach solution of 1 milliliter (mL) household bleach 
to 999 mL tap water (or equivalent disinfectant wipes)  

• Disposable gloves for handling disinfectant solutions 

4.0 Establishing a Site and Measuring Point 

The following procedure should be followed during the first visit to a well to document the site 
and establish the measuring point.  

• The Water-Level Measurement field form (Attachment A) has a box at the bottom where 
new well site information can be recorded during an initial site visit.   

• Enter at the top of the form a short but descriptive identifier for the site, e.g. “Jones 
Home Irrigation Well.” This will be used for all subsequent measurements to identify the 
well. 

• A site description to help yourself or others locate or differentiate this well in the future, 
e.g. “Approx. 65 feet northeast of back porch.” Also consider drawing a sketch map of 
the site location on the back of the sheet. 

• Provide the latitude and longitude coordinates of the well site. Use a handheld GPS or 
GPS app on your phone if possible. If not, determine the approximate coordinates from 
Google Earth or Google Maps. Note on the form how the coordinates were determined 
(e.g., GPS, Google Maps, etc.). 

• Establish a measuring point on the well casing. This will be the point on the casing at 
which the graduated tape is read each time a measurement is made. Common practice 
is to use the north edge of the top of the casing as the measuring point. Mark the 
measuring point on the well using a permanent marker or paint pen and describe it on 
the form. A description might state “north top of casing” for a well consisting of only a 
steel casing. However, if for instance the well has a PVC inner casing (or other 
potentially ambiguous features), it becomes important to differentiate “north top of PVC 
casing” versus “north top of steel casing” in the description. 

• Use a measuring tape to measure the distance between the measuring point and the 
ground surface immediately adjacent to the well and enter it on the form (this is 
sometimes referred to as “stickup”). 

• If known, enter the well’s Ground-Water Information Center (GWIC) ID number and total 
depth of the well. Also, if available, attach a copy of the driller’s log. 

• Add any other useful information you know about the well in the Comments field on the 
form. This can include well casing condition, damaged or missing well cap, availability of 
access to the inside of the well, etc. 
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5.0 Procedures 

This SOP covers measurement of static water-level in wells using either the graduated steel 
tape method or the electric tape method, as well as cleaning and decontamination procedures.  

Whenever possible, monitoring, stock, irrigation, or other wells not used for potable water supply 
should be utilized for measurement purposes. If a well used for potable water supply is to be 
measured, extra care must be taken with equipment decontamination and return of the well to a 
fully-sealed state after measurement. 

Note that before beginning any of the following measurement procedures, wells containing 
electric pumps should have their power shut off at the circuit breaker. 

5.1 Cleaning/Decontamination 

The following cleaning and decontamination procedures will be suitable for the majority of wells 
likely to be encountered by the intended users of this SOP. The procedures are the same for 
both the graduated steel tape and the electric tape. 

• Generally, these procedures need only be applied to the portion of the tape that was or 
will be submerged during a measurement, as well as any soiled portions of the tape. 

• As cleaning/decontamination progresses, ensure the cleaned portion of the tape does 
not touch the ground or other non-sanitary surfaces. 

• Wash the tape with laboratory detergent solution using a cloth, paper towel, or brush. 
Rinse the tape with potable tap water and dry it with a paper towel.  

• Wearing disposable gloves, apply disinfectant to the tape. Subsequently rinse the tape 
with potable tap water and dry it with a paper towel.  

• If transporting the tape after cleaning/decontamination, do so in a way that protects it 
from contamination. 

5.2 Static Groundwater Conditions  

Regardless of measurement method, measurements should be made when the groundwater 
level in the well is in a static condition, that is the well is not actively pumping and has not been 
pumping for some time. Measurements made under these conditions will provide the best 
insight into potential changes occurring in the aquifer over time. 

The time required for a well to reach static conditions after pumping varies based on well 
characteristics and aquifer properties. For the purposes of this SOP, wells should ideally not be 
pumped for at least 48 hours prior to measurement. However, in some instances, shorter times 
may be acceptable.  

In all cases, the time since the pump was last known to have been on should be recorded on 
the field form. 
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5.3 Graduated Steel Tape Measurements 

Use the following procedure to measure the water-level in a well using a graduated steel tape 
and chalk. A diagram showing key measurement relationships for this method is shown on 
Figure 1.  

 
Figure 1. Diagram of graduated tape method of water-
level measurement showing key relationships. 
Reproduced from USGS GWPD 1. 

• Clean and decontaminate the tape as described in Section 5.1. 
• Review recent measurements for the well to determine an appropriate hold point on the 

tape (one that ensures a short length of the tape will be submerged).  
o For instance, if the previous measurement at the site indicated a water-level of 

55 feet below the measuring point, and typical water level variation in the well is 
known to be about +/- 1.5 feet, a reasonable hold point might be 57 feet, with the 
lower 4 feet of the tape being chalked. 

• Coat the lower few feet of the tape with blue chalk.  
• Begin lowering the tape and weight into the well, being careful not to splash when 

entering the water. 
• Pinch the tape with your thumb and index finger at the hold point footage on the tape 

and continue lowering the tape until your thumb and index finger meet the measuring 
point. Record the hold value on the field form. 

• Rapidly retrieve the tape so the wetted chalk mark can be read before it becomes dry 
and difficult to read. Record the length of wetted chalk, referred to as the Cut, on the 
field form along with the time of the measurement. 
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• Subtract the Cut value from the Hold value and record the result in the Depth to Water 
(below MP) column of the field form.  

• Repeat the measurement using the steps above but with a slightly different Hold point 
and again record the results on the field form.  

• If the second measurement is within 0.02 feet of the first measurement (for depths to 
water of 300 feet or less), the measurement is complete. If not, repeat measurements 
until they fall within this range or it is determined that a more precise measurement is not 
possible (state reason in remarks).  
 

5.4 Electric Tape Measurements 

Use the following procedure to measure the water-level in a well using an electric tape. A 
diagram showing key measurement relationships for this method is shown on Figure 2. 

 
Figure 2. Diagram of electric tape method of water-level 
measurement showing key relationships. Reproduced 
from USGS GWPD 4. 

• Clean and decontaminate the tape as described in Section 5.1. 
• Adjust the sensitivity of the electric tape if needed and confirm the function of the unit by 

pressing the test button. 
• Lower the probe slowly into the well until the probe sounds, indicating contact with the 

water surface has been made. Place a thumbnail on the tape where it meets the 
measuring point and read the depth to water from the tape.  

• Record the depth to water value and the time of measurement on the field form.  
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• Repeat the measurement using the steps above and record it on the field form. 
• If the second measurement is within 0.02 feet of the first measurement, the 

measurement is complete. If not, repeat measurements until they fall within this range or 
it is determined that a more precise measurement is not possible (state reason in 
remarks). 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT A:  

Water-Level Measurement Field Form 

  



 

Revision 0 
8 August 2022 

Water-Level Measurement Field Form 
* All measurements in feet * 

SITE INFORMATION 

Site ID  
 

Date  

Measured by  
 

Equipment  

Time Since 
Pump On 

 

Comments  
 

 
 

WATER-LEVEL DATA 

Measurement Time 

Steel Tape Only Depth to Water 
(below MP) Remarks Hold Cut 

1      

2      

      

      

 

ADDITIONAL INFORMATION—NEW SITE ONLY 

Well Owner  

Well Use  

Site Description  
 

Measuring Point (MP) 
Description 

 

Lat/Long  
(note method) 

 MP Height 
Above Ground 

 

GWIC ID (if known)  Total Well Depth 
(below MP) 

 

Comments  
 
 

* Attach copy of driller’s log if available 
* Consider drawing sketch map showing well location on back of page. 
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