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 If the pumping rate necessary to induce drawdown in the observation well while not dewatering 

the pumping well cannot be reliably estimated, a variable rate pump should be installed in the 

pumping well and a step test performed. A step test involves pumping at various rates starting at a 

relatively low rate and systematically increasing the pumping rate. At least three steps are 

recommended, each lasting for at least one hour. Allow the water level in the observation well to 

recover to 100% of static before performing the constant rate aquifer test. Step test data cannot be 

used to estimate aquifer properties of transmissivity and storativity/specific yield, but it can be 

used to determine the design pumping capacity for the permanent pump. 

 

Two days before test  

 Install a transducer in the observation well.  

 Sync the transducer clock to the laptop/PDA clock 

 Set the transducer to log on at least 1-hour increments to document static water level. 

 Install a pump in the pumping well. The pump should be set to pump at 100% of the design rate 

and induce drawdown in the observation well but should not dewater the pumping well.  

 

Day before the test (at least) 

 Install a backflow valve on the pumping well (important for the recovery portion of the test). 

 Lay out discharge piping to the discharge point. The discharge point should not be between the 

pumping well and the observation well or the pumping well and a known groundwater flow 

boundary. 

 Install a totalizing flow meter on the discharge pipe 10 pipe diameters from the well head that 

reads in gallons/minute. A data logging flow meter is ideal, but not essential.  

 Installing a valve ½ to ¾ open in the discharge line to minimize flow variations produced by the 

pump is suggested, but not essential.  

 

Day of Constant Rate Test 

 Sync wristwatches/stopwatches to the transducer clock. 

 Record the static water level in the pumping well using a manual water level tape. 

 Download the background data from the transducer. 

 Reprogram the transducer for a start time and collection interval. Ideally, the transducer will 

collect data on a logarithmic time scale. If it does, a recommended collection interval for the end 

of the test is 1 hour. The transducer will automatically collect data on faster increments at the start 

of the test. If the transducer does not have logarithmic capabilities, set the collection increment to 

a short enough time increment to document the early time drawdown data. A suggested interval is 

30 seconds.  

 Station a person with a manual water level tape at the observation well to collect manual depth to 

water measurements for analysis in case the transducer malfunctions or the data is erased. Manual 

data may be collected less frequently than transducer data. Recommended intervals are: 

 

 

 Time since pumping started   Time intervals 

0 to 5 minutes     every 30 seconds 

5 to 15 minutes      1 minute 

15 minutes to 1 hour     5 minutes  

1 hour to 5 hours     30 minutes 

5+ hours      1 hour   
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 Turn on the pump at the exact time the transducer is scheduled to start. The pump should be set to 

pump at 100% of the design rate. Try to maintain the pumping rate to within 10% variation so 

that the water level changes recorded in the observation well are a function of aquifer properties 

and not changing pumping rates. If the pumping rate varies by more than 10%, carefully 

document the rates and use the recharge data to calculate aquifer properties.  

 Periodically record the discharge rate and total volume at the flow meter. A recommended 

interval is every 15 minutes for the first two hours of the test, and hourly thereafter. 

 Periodically record the depth to water in the pumping well using a manual water level tape. A 

recommended interval is every 15 minutes for the first two hours of the test, and hourly 

thereafter. 

 Allow the test to continue for 24-hours. If the transducers are confirmed to be working, manual 

measurements may be omitted overnight.  

 

Day of Constant Rate Recovery 

 After ~23 hours, download the transducer data to see if the depth to water in the observation well 

is stabilized. If the depth to water in the observation well is stabilized and the transducer can 

collect data on logarithmic scale, reset the transducer to start a new file at the top of the next hour. 

If the transducer is collecting data on a frequent (~30 second) interval linearly, allow the 

transducer to keep recording.  

 Just before the 24 hour mark, collect water quality samples for analysis of sodium, chloride and 

total dissolved solids.  

 If the drawdown in the observation well has not stabilized, keep pumping until stabilization has 

occurred. 

 Record the discharge rate, depth to water in the pumping well, and depth to water in the 

observation well at as nearly the same time as possible. This information will be used to calculate 

the radius of influence. 

 When stabilization has occurred (hopefully at 24 hours), shut off the pump at the top of an hour. 

Leave the pump in the well until after the recharge period is complete. 

 Collect early time recovery data from the observation and pumping wells at the same time 

increments as in the early time pumping data. Recovery data can often times be better quality 

than pumping data because the recharge data is not subject to changes in the pumping rate (the 

system naturally recharges at the average rate that pumping occurred). Transducer data should 

again be verified with manual water level tape measurements. 

 Collect recovery water level measurements until the water level in the observation well has 

recovered to 95% of the static water level (at least). This task will likely require another 24 hours.  

 

 


