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ABSTRACT 
 

When wastewater is injected into deep wells for disposal, it can pose a serious 
environmental threat unless the injection process is carefully planned and executed 
from start to finish. 

 
Local geologic and hydrologic conditions must be thoroughly investigated including 

such characteristics as structure, stratigraphy, composition and engineering properties 
of the underlying formations.  The nature of the injection and confining intervals will 
determine the conditions that the injection wells must meet, or whether such wells are 
even feasible.  Specific information acquired through the use of cores, probes, and 
other tests, will help to pinpoint areas of potential difficulty, and should suggest ways to 
avoid these problems. 

 
Once an injection site has been selected, the injection interval must be tested to 

insure that it is physically, biologically, and chemically compatible with the wastewater 
to be injected.  Both the injection interval and the wastewater must be examined to 
guarantee that each will remain stable over an extended period of time.  If problems 
exist, the wastewater can be treated to make it more compatible with the injection 
interval.  Failure to bring the wastewater and injection interval into compatibility can 
lead to excessive corrosion, clogging, well and plant damage, and may necessitate 
abandonment. 

 
The injection well itself must be carefully designed and constructed to guarantee 

the safety and integrity of the injected wastewater as well as of the surrounding 
formations, and natural resources.  When construction of the injection well is 
completed, the well should undergo final testing to establish records of baseline 
conditions for future reference and comparison.  At this time, operating procedures and 
emergency precautions should be established and approval should be obtained from 
the necessary regulatory agencies.  Only then can full-scale wastewater injection 
begin. 

 
An operating injection well should be monitored throughout its working life for any 

changes in injection conditions that may lead to system failure.  An injection well 
operator has the responsibility of knowing what and where the injected wastewater is 
and for keeping adequate records.  When an injection well system permanently ceases 
operating, the well must be properly sealed and a record, describing the method and 
date of sealing and the precise location of the well should be filed with the proper 
authorities.  When the guidelines for injection well operation set forth here are followed 
the safety and success of this method of wastewater disposal will be insured. 

 
This report was submitted in fulfillment of Grant No. R-803889 by the National 

Water Well Association under the sponsorship of the Robert S. Kerr Environmental 
Research Laboratory, Ada, Oklahoma, and the Municipal Environmental Research 
Laboratory, Cincinnati, Ohio, U.S. Environmental Protection Agency.  This report 
covers a period from July 21, 1975 To July 29, 1977, and the work was completed as of 
August 15, 1977. 

 
 
v 



Ccady
Text Box



Ccady
Text Box



Ccady
Text Box
viii



Ccady
Text Box
ix


















































































































































































































































































































































































































































































































































































































































































































	Title Page
	Preface
	Forward
	TOC
	List of Abbreviations
	Acknowledgement
	1 - Introduction
	Objectives & Scope
	Historical Review of Injection Well Use
	Dimensions & Units of Measurement
	References
	Appendix

	2 - The Geologic & Hydrologic Environment
	Injection & Confining Intervals
	Rock Types
	Stratigraphic Geology
	Structural Geology
	Engineering Properties of Rocks
	References

	3 - Acquisition & Use of Geologic & Hydrologic Data for Injection Well Site Evaluation
	Data Obtainable from Existing Sources Prior to Drilling
	Data Obtainable during Well Construction & Testing
	References

	4 - Criteria for Injection Well Site Evaluation
	Regional Evaluation
	Local Site Evaluation
	References

	5 - Wastewater Characteristics
	Volume
	Physical Characteristics
	Chemical Characteristics
	Biological Characteristics
	Wastewater Sampling & Analysis
	Wastewater Classification
	References

	6 - Pre-Injection Wastewater Treatment & Surface Facility Design
	Plant Process Control
	Treatment Processes
	Injection Pumps
	Examples of Integrated Treatment Facility Design
	References

	7 - Injection Well Design & Construction
	Planning a Well
	Tubing & Casing Design
	Packer Selection
	Drilling the Well
	Cementing
	Casing Landing
	Well Stimulation
	Completion Reports
	References

	8 - Pre-Injection Preparation & Start-Up Operations
	Pre-Injection Testing
	Operating Program
	Problems Encountered During Start-Up
	State Requirements for Approval of Operations
	References

	9 - Injection Well Monitoring
	Periodic Inspection & Testing
	Monitoring Wells
	Other Monitoring Methods
	References

	10 - Injection Well Abandonment
	References

	Glossary



