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MUNICIPAL WATER USE IN SEVEN-COUNTY TWIN CITIES METROPOLITAN AREA
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GEOLOGY g

GEOLOGICAL CROSS SECTION

LOESS
GLACIAL TILL

CEDAR VALLEY LIMESTONE
MAQUOKETA LIMESTONE
DUBUQUE LIMESTONE
WITH SHALE

GALENA LIMESTONE
DECORAH SHALE
PLATTEVILLE LIMESTONE

GLENWOOD SHALE
ST. PETER SANDSTONE

SHAKOPEE-ONEOTA
LIMESTONE

JORDAN SANDSTONE

*Geologic

Formations
Twin City Basin

ST. LAWRENCE LIMESTONE
WITH SHALE

FRANCONIA SANDSTONE

*Play a factor In
diameter
multiple liners

IRONTON SANDSTONE

GALESVILLE SANDSTONE

EAU CLAIRE SANDSTONE
WITH SHALE

MT. SIMON SANDSTONE

HINCKLEY SANDSTONE

FOND DU LAC SANDSTONE
WITH SHALE

METAMORPHIC
AND IGNEOUS




e Dug Wells

e Hand Driven Sand Points
e Excavated Collector Well

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



Screened Wells

* Naturally developed
e Artificial gravel packed

*Open Bottom

* Open Hole Wells

*Developed
* Blasting
e Sandstone removal
e Decompressing/air
lift/raw hiding



OPEN HOLE WELL
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30" CASING: 104 FT

24" CASING: 288 FT

16" CASING: 415 FT

WATER LEVEL: 108 FT
CEMENT: 0- 82 FT 7 YDS
0-782FT 24YDS

PUMPING LEVEL
258 FT
275 FT

GPM
1000
1200

STATIC LEVEL: 150 FT




SCREENED WELL .

o  Pumping capacity

e Specific Capacity

e Draw down curve

Water-bearing
2 dormation:

e Sand Content - ppm

=Well screen; |

Figure 9.1. Terms relating to well performance.



PUMP & MOTOR
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WELL MAINTENANCE FREQUENCY

e 5—-10 Years

* Depends on well
usage

 Requires equipment
to remove motor &
pump



Pump maintenance
= Column, bowls
= High efficiency motor, VFD
controls

* Well maintenance
= Screen brushing, SS removal, TV
= Screen jetting, acid treatment



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

Plugged Screen

Open hole filled In
Formational blockage

. Seasonal Fluctuation

Other well interference

mooOwp



e | ower than normal flow and lower than
normal amps means:

A. Poor Bowl performance
e« Sand worn
 Bowl vanes

 Head nut set too high (turbine)

 Open impeller (35% loss)

e Semi-open or enclosed impeller (5%
losS)



 Lower than normal flow and higher
than normal amps means:
A. Hole developing in column
pipe
B. Column separation



YIELD MONITORING

& < A— o= - -
L - -

VED 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
* [nspection and cleaning
 Dirt / Qll
* Nesting
* |nsulation Resistance
 Meg-Ohmeter
e Running temp.
« Amps/Volts



MOTOR MONITORING e

Hours — operating
Winding insulation

Service record —
repairs

Ol

Bearing lubrication

6. VFD Compatible



 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

e Pre-lub
= Flow rate
= Duration
* Cycle time

 Pump

Air/Vacuum Valve with
Double Acting Throttling Device

~ |
........

» Electrical e
e AIr release |

e Shaft Adjustment

» Grease stuffing box
* Vibration
 Review GPM/PSI/Amps/Volts
e 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

e Measurement of
Incrustation




WELL REHABILITATION STEPS 8

Prepare Plans
& Specifications

Rehab/
Replace

Parts

\ 4

7,

.

Replace well
If necessary

W

A

Closely
Inspect Parts

.

Award
Contract

7

G

Remove
Well pump &
Motor

2

y




BEARING INSPECTION




COLUMN INSPECTION
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LINE SHAFT INSPECTION




IMPELLERS & WEAR RINGS




PUMP BOWLS INSPECTION
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TYPES of PUMP FAILURE -




Mechanical Rehabilitation

OBJECTIVE: Remove all

deposits that decrease well yield
 Remove deposits from inside of
well
e Screen slots
 Outside of well screen
» Gravel pack



e Brushing = remove
mineral deposits

*Dual swabbing
«Jetting high pressure

eSonar jet = custom
fabricating chord

*Agua feed = Liquid
CO, expands 540
times




CHEMICAL REHAB .

e Dissolution of Iron
and Manganese
oxides

*Adding Acid

Add chemical from
top to bottom




m Ferrihydrite 2L (309 m2/qg) m Geothite (93 m2/qg)



UNCONTROLLED CHEMICAL REHAB |




WELL RE- DEVELOPI\/IENT .

OBJECTIVE.
Improve yield

* Blasting

e Surging

* Bailing

* Test pumping



BAILING +




HOLDING POND




SURGING

AIR DISPLACEMENT SURGING

:;g"— compressar

Chemicals are mixed thoroughly in static column.

Air-tight seal is secured to well head.

AIR DISPLACEMENT SURGING

e compressor

|~ S————

QOutlet valve is closed, well is charged with air
to drive static level down to within 5 - 10 ft of the
top of the screen.

Pressure necessary is found by

(Depth to Top Screen - SWL)
2.31

PSl=

AIR DISPLACEMENT SURGING

compressor

P

Release of pressure allows fluid to rush back into
the well. Result is excellent agitation in the effected
zone.

Cycles should be repeated frequently and pH checked
periodically to determine level of activity.



TEST PUMPING ;




ADDITIONAL ITEMS TR

o evel Transducer

New Stilling Tube




QUESTIONS

Naeem Qureshi, PE
Progressive Consulting Engineers, Inc.
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