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WELL REHABILITATION



GROUND VS. SURFACE WATER

Image Credit: Metropolitan Council: Ground Water Digest , March 2013. Publication number 32-13-011



GEOLOGY

•Geologic 
Formations
Twin City Basin

•Play a factor in
diameter
multiple liners



WELL TYPES

• Dug Wells

• Hand Driven Sand Points

• Excavated Collector Well

• Drilled Wells
• Cable Tool
• Rotary (mud/air, reverse)
• Dual Rotary
• Auger
• Sonic, push point, others



COMMON WELLS

•Screened Wells
• Naturally developed
• Artificial gravel packed

•Open Bottom

• Open Hole Wells
�Developed

• Blasting 
• Sandstone removal
• Decompressing/air 
lift/raw hiding



OPEN HOLE WELL

City of Oakdale Deep Well #10



SCREENED WELL

• Pumping capacity

• Specific Capacity

• Draw down curve

• Sand Content - ppm



PUMP & MOTOR



WELL MAINTENANCE FREQUENCY

• 5 – 10 Years

• Depends on well 
usage

• Requires equipment 
to remove motor & 
pump



WELL

•Pump maintenance
� Column, bowls
� High efficiency motor, VFD 
controls

• Well maintenance
� Screen brushing, SS removal, TV
� Screen jetting, acid treatment



WELL MONITORING 

• Lower than normal GPM (flow) 
and lower than normal draw down, 
may  mean: 

A. Plugged Screen
B. Open hole filled in
C. Formational blockage
D. Seasonal Fluctuation
E. Other well interference



WELL MONITORING 

• Lower than normal flow and lower than 
normal amps means:

A. Poor Bowl performance
• Sand worn
• Bowl vanes
• Head nut set too high (turbine)
• Open impeller (35% loss)
• Semi-open or enclosed impeller (5% 

loss)



YIELD MONITORING 

• Lower than normal flow and higher 
than normal amps means: 

A. Hole developing in column 
pipe

B. Column separation



YIELD MONITORING 

VFD Controller
•Ramp control to maximize flow 
without      pumping sand
•Efficiency using KWH/Flow meter
•Alarm Sensors

� Auto dialers- SCADA Systems
•No flow, High amps, low Hz. Low 
amps 
•High Drawdown, low volts. 

Soft start



PUMP SYSTEMS CHECK

• Vertical Hollow Shaft Motor Check 
list

� Inspection and cleaning
• Dirt / Oil
• Nesting

� Insulation Resistance
• Meg-Ohmeter
• Running temp.
• Amps/Volts



MOTOR MONITORING

1. Age

2. Hours – operating

3. Winding insulation

4. Service record –
repairs

5. Bearing lubrication

6. VFD Compatible



MOTOR MONITORING 

• Normal flow and higher than 
normal amps means:  

A. Lower than normal voltage or 
brown out

B. Thrust bearing in motor 
(dragging)



PUMP SYSTEMS CHECK

• Pre-lub
� Flow rate
� Duration
� Cycle time

• Pump
• Electrical

• Air release
• Shaft Adjustment

� Grease stuffing box
• Vibration
• Review GPM/PSI/Amps/Volts
• Draw down/Static water levels



PERFORMANCE & AGING ASSESSMENT OF 
WELLS

• Camera inspection

� Corrosion mechanical 
damage, casing connections 
sediment and incrustation

• Gamma log
� Electron density, mass 
density

• Step discharge test

• Measurement of 
incrustation



WELL REHABILITATION STEPS

Prepare Plans 
& Specifications Bid Award 

Contract

Remove 
Well pump & 

Motor

Closely 
Inspect Parts

Rehab/
Replace 

Parts

Replace well 
if  necessary 



BEARING INSPECTION



COLUMN INSPECTION



LINE SHAFT INSPECTION



IMPELLERS & WEAR RINGS



PUMP BOWLS INSPECTION



PUMP EQUIPMENT CHECK



TYPES of PUMP FAILURE 



SCREENED WELL

Mechanical Rehabilitation

OBJECTIVE: Remove all 
deposits that decrease well yield

• Remove deposits from inside of 
well

• Screen slots
• Outside of well screen
• Gravel pack



MECHANICAL REHAB

• Brushing = remove 
mineral deposits

•Dual swabbing

•Jetting high pressure

•Sonar jet = custom 
fabricating chord

•Aqua feed = Liquid 
CO2 expands 540 
times



CHEMICAL REHAB

• Dissolution of Iron 
and Manganese 
oxides

•Adding Acid

•Add chemical from 
top to bottom
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UNCONTROLLED CHEMICAL REHAB



WELL RE-DEVELOPMENT

OBJECTIVE: 
Improve yield

• Blasting
• Surging
• Bailing
• Test pumping



BAILING



HOLDING POND



SURGING



TEST PUMPING



ADDITIONAL ITEMS

•Level Transducer

•New Stilling Tube



QUESTIONS
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