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To foster professional excellence in water well 

technology, the National Ground Water 

Research and Educational Foundation, has 

established the William A. McEllhiney 

Distinguished Lecture Series in Water Well 

Technology. 

Initiated in 2000, the lecture series honors William A. McEllhiney, 

who was the founding president of the National Ground Water 

Association in 1948, and a groundwater contractor and civil 

engineer from Brookfield, Illinois. 

 



 "McEllhiney and the other founders of the Association saw 

several primary functions for the new national group," explains 

Foundation Executive Director Kevin McCray, "including serving 

as a clearinghouse for information and its dissemination, 

serving as an intermediary in coordinating advances occurring 

in different parts of the country, and serving as a place to bring 

contractors together so that they might have a working 

knowledge of contracting from all parts of the nation. 

NGWREF's McEllhiney Lecture series promotes and 

perpetuates those original aims." 

 

 



Starting in May 2005, Franklin Electric Co., the world's largest 

manufacturer of submersible electric motors and a leading 

manufacturer of pumping systems, agreed to underwrite this 

lecture series for a number of years.  

Meetings and conventions of state and regional associations 

are eligible. Foreign associations of groundwater contractors, 

academic institutions teaching water well technology, 

gatherings of water well regulators, and other bodies with a 

direct and identifiable interest in water well design and 

construction are eligible as well, to host the lecture series. 

 

 



2012 Lecturer 
 

Marvin F. Glotfelty, RG 
 

Co-founder and Principal Hydrogeologist with Clear Creek Associates,  

a groundwater consulting firm with offices in Arizona, California, and Virginia 



 

   2012 McEllhiney Lecture:  

Life-Cycle Economic Analysis of Water Wells - 

Considerations for Design and Construction 



The following provided invaluable input to this 

life-cycle economic analysis: 

ÅCity of Phoenix, Arizona 

ÅCarollo Engineers 

ÅCarmeuse Industrial Sands, Inc. 

 Johnson Screen Co. 

 Roscoe Moss Co. 

ÅWeber Group, L.C. 

Appreciation and Acknowledgement 



ÅWell Design & Installation Overview 

ÅImpact of Hydraulic Gradients on Wells 

ÅWell Reconstruction Analysis & Economics 

ÅEconomic Analysis 

ÅTime-Series Analysis 

ÅLife-Cycle Economic Analysis 

Lecture Outline 



Life-Cycle Costs of a Water Well 

Capital cost of well installation 

ÅPump contractor (equipment, labor, fuel) 

ÅPump 

ÅMotor 

ÅPipeline, valves, electrical equip. 

ÅPermits 

ÅDesign and Construction Management 

Initial Costs 

ÅDriller (equipment, labor, fuel) 

ÅConstruction materials 

ÅPermits and waste disposal 

ÅWell development & testing 

ÅDesign and Construction Management 

Cost of pump equipment 



Life-Cycle Costs of a Water Well 

Future Costs 

Aging Infrastructure 

ÅPump & motor replacement 

ÅWell replacement 

ÅLand costs for replacement well site  

Operations & Maintenance 

ÅEnergy costs 

ÅLabor costs 

ÅWater quality concerns 

VBlending 

VWellhead treatment 

VWell modification 

ÅWater production concerns 

VWell cleaning 



ÅWell Design & Installation Overview 

Lecture Outline 

ÅImpact of Hydraulic Gradients on Wells 

ÅWell Reconstruction Analysis & Economics 

ÅEconomic Analysis 

ÅTime-Series Analysis 

ÅLife-Cycle Economic Analysis 



Well Design Sequence 

Casing String and Borehole 

dimensions should be designed 

from the inside-out 

Purpose of the well 

Pump equipment size 

Casing & screen diameter 

Annulus tubing string and materials 

Borehole size 

Surface casing size 

Surface borehole diameter 



Typical Well Drilling and  

 Installation Sequence 



Typical Well Drilling and  

 Installation Sequence 

Bertôs 
Geophysical Logging 

Service 



Typical Well Drilling and  

 Installation Sequence 



Zonal (depth-specific) Groundwater 

Sample Collection 

The static water level is measured 

after each zonal groundwater 

sample is collected 

Beep! 



Falling Head Testing 

and Analysis 

A volume (ñslugò) of water is 

added, & the water-level 

change is recorded 



Hydraulic conductivity 

values are calculated for 

each sample interval 

Falling Head Testing 

and Analysis 
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Well Drilling and  

 Installation Sequence 



ÅSwab & Airlift 

ÅJetting 

ÅAirlift 

ÅPump & Surge 

ÅChemical Treatment 

Well Development 



Common Well 
Casing and Screen 

Steel Materials 

Low-Carbon Steel (LCS) 
Sometimes called ñblackò or ñmildò steel 

(least corrosion-resistant & least expensive) 

Stainless Steel (SS) 
(most corrosion-resistant & most expensive) 

High Strength Low Alloy Steel (HSLA) 
Similar to ñCor-Tenò, ñKai-Wellò 

or ñhard redò steel 

(more corrosion-resistant 

& more expensive) 

US Steel Building in Pittsburgh, PA 
composed of Cor-Ten steel 



ÅWater well environments introduce oxygen and nutrients that encourage bacterial growth 

ÅBacteria are naturally-occurring, and essentially ubiquitous 

ÅBacteria usually occur as interrelated colonies rather than independent groups 

ÅScale and biofilm growth is related to the composition of the steel surface 

ÅBacterial scale will rapidly re-grow after a partial well cleaning   

SCALE and BIOFILM 

Considerations 


