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Section 1: INTRODUCTION

The purpose of this Standard Operating Procedure guide is to provide a consolidated reference document for use in training and orientation of employees.  This guide will also be a useful reference tool for more experienced employees.  The SOP identifies the technical information and application requirements for the Underground Injection Control (UIC) permit.  This SOP will delineate all steps in the process, including responsible personnel, and approximate process milestones.  Additional information includes statute and rule authorization, a process flow chart, and supporting documentation.  This SOP is only intended to describe routine conditions normally encountered with the UIC permitting process.  Additional processes and/or irregular conditions that could be involved with UIC permitting will be considered independently of this SOP.

Authority to operate the UIC program has been delegated to the Division of Water Supply, and is currently administered by the Ground Water Management Section.  Rule 1200-4-6 classifies injection wells as Class I through Class V.  There are currently no Class II or III wells in Tennessee and Class IV wells are prohibited by Federal regulations and by provisions of Rule 1200-4-6-.13.  Thus, in effect, Tennessee’s UIC program permits only Class I and Class V injection activities.

Rule 1200-4-6-.10 requires that all Class I wells be individually permitted.  There are currently only two Class I operators in the state.  These wells were grandfathered in under the provisions of 1200-4-6-.05(3)(b)2.ii when the rule was originally promulgated.  EPA is requiring these facilities to abandon their wells since the aquifer is considered a drinking water source by EPA’s regulations.  It is highly unlikely that there will be additional Class I wells in Tennessee due to the state’s geology.

Rule 1200-4-6-.14 provides for the permitting of Class V underground injection activities either individually or by rule (general permit) at the discretion of the Department.  The division’s policy is to permit most stormwater discharges and other discharges having low contamination potential by rule.  Discharges which result from commercial or industrial process waste streams are evaluated on a case-by-case basis and a decision made as to whether or not to require an individual permit.

An on-site inspection is required prior to issuance of an individual permit or authorization to operate under the rule provisions.  In either case, construction and/or operating conditions may be stipulated and made part of the permit or authorization.  Failure to abide by these conditions may be considered cause for revocation of the permit or authorization.

Section 2:   STATUTORY AND REGULATORY AUTHORITY FOR PROCESS

2.1 
Tennessee Statutory Authority

· T.C.A. Section 69-3-101 et seq.

2.2
Tennessee Regulatory Authority

· Chapter 1200-4-6

2.3
Federal Statutory Authority

· 42 USC 300

2.4
Federal Regulatory Authority

· 40 CFR, Part 144

2.5
Applicable Division Policy

· Memorandum of Agreement between the Divisions of Groundwater Protection and Water Supply

Section 3:   DEFINITION OF TERMS

 “Aquifer” means a formation, group of formations or part of a formation that contains a sufficient quantity of permeable material to yield significant quantities of water for wells or springs.

“Area of Review” means the horizontal extent of the zone of endangering influence to include not less than the area within a one-mile radius of the injection well.

“Casing” means a tubular retaining structure which is installed in an excavated hole to maintain the well opening.

“Cave” means a natural cavity, recess, chamber, or series of chambers and galleries beneath the surface of the earth.

“Cementing” means the act of emplacing cementitious material in the annulus behind the well casing.

“Class I Injection Well” means wells used to inject hazardous waste below the lowermost subsurface formation used as an underground source of drinking water (USDW).

“Class II Injection Well” means wells associated with the production of oil or natural gas.

“Class III Injection Well” means wells that inject fluids for the extraction of minerals.

“Class IV Injection Well” means wells used to inject hazardous waste into or above any formation used as an underground source of drinking water.

“Class V Injection Well” means wells not otherwise classified (usually means those used to inject non-hazardous fluids into or above a formation used as an underground source of drinking water.

“Compatibility” means substances capable of being mixed or existing together.

“Composite Sample” means a mixture of grab samples collected at the same sampling point at different times.

“Confining Bed” means a layer of distinctly less permeable material stratigraphically adjacent to one or more aquifers.

“Confining Unit or Zone” means a geological formation, group of formations or part of a formation that limits fluid movement from an injection zone.

“Contamination” means the addition of any substance or matter to water.

“Crevice” means a narrow opening resulting from a split or crack in the rock.

“Director” means the Director of the Division of Water Supply or any other person designated by the Commissioner.

“Doline” means any small to intermediate enclosed karst depression regardless of genesis or climatic context.

“Domestic Septic System” means any system used solely for the disposal of sanitary waste and serving more than 20 persons.

“Drainfields” means any drain or tile lines and trenches.

“Enhanced Recovery” means increased recovery from a pool achieved by artificial means or by the application of energy extrinsic to the pool.

“Existing Injection Well” means an “injection well” that began injection of fluids into the subsurface prior to the effective date of the rule.

“Facility or Activity” means any waste facility or activity (including land or appurtenance thereto) that is subject to regulation under the Tennessee Solid Waste Disposal Act, the Tennessee Hazardous Waste Management Act, the Tennessee Water Quality Act or the Tennessee Safe Drinking Water Act.

“Fissure” means an extensive crack, break or fracture in the rock.

“Fluids” means materials or substances that flow or move whether semi-solid, liquid, sludge or any other form or state.

“Formation” means a body or stratum of rock characterized by a degree of lithologic homogeneity and is mappable on the earth’s surface or traceable in the subsurface.

“Formation Fluid” means “fluid” present in a “formation” under natural conditions as opposed to fluids introduced into a formation by injection or emplacement by man.  This term is synonymous with “native water”.

“Grab Sample” means a sample collected at a particular time and place that represents the composition of the source at that time and place.

“Ground Water” means water below the land surface and free to move under the influence of gravity.

“Grout” means a fluid mixture of cement and water or other cementitious material of a consistency that can be forced through a pipe under hydraulic pressure.

“Hazardous Waste” means a hazardous waste as defined by chapter 1200-1-11-.02(1)(c).

“Host Rock” means the naturally occurring solid phase of an injection zone.

“Hydrofracture” means the application of pressure sufficient to cause rupture of a subsurface formation.

“Improved Sinkhole” means a naturally occurring karst depression, sinkhole, which has been physically altered or modified; or a sinkhole to which the natural drainage pattern has been altered by piping or channelization; or the drainage area enlarged so as to increase or enhance the flow of fluid to the sinkhole and into the subsurface.

“Injection Well” means a well used for the emplacement of fluids into a subsurface stratum.

“Injection Zone” means the formation, group of formations or part of a formation that receives fluids through an injection well.

“Injectivity Index” means the rate of injection in gallons per minute per unit of applied injection pressure in pound per square inch.

“Karren” means the furrows that occur from solution by rain wash on limestone in karst areas.  They range in width from a few millimeters to more than a meter, and are commonly separated by sharp ridges.

“Karst” means limestone, shaley limestone, dolomite, and/or terrain characterized by highly directional groundwater flow in discrete channels or conduits in the form of solutionally enlarged fractures, faults and/or bedding planes.  It is not required for karst surface features to be present in the form of sinkholes, disappearing streams, caves and springs for the karst definition to be applicable.  This definition includes both conduit flow conditions and flow conditions through microfractures and along bedding planes.

“Lagoon” means a shallow artificial, lined or unlined pool or pond used for disposal or storage of sewage, industrial waste or other waste.

“Lease” means real property upon which the right to extract oil and gas or other minerals has been granted under contract for a share of the value of the production or an annual rental for a specified period.

“Mechanical Integrity” means mechanically complete, performs the function for which it was intended and is unimpaired.

“New Injection Well” means any well that begins injection of fluids into the subsurface after the effective date of the rule.

“Packer” means a device placed in a well to produce a fluid-tight seal in a section of the well bore or the annulus between the well casing and the inner injection tubing.

“Plugging” means the act or process of stopping the flow of water, oil or gas into or out of formation through a bore hole or well penetrating that formation.

“Pollution” means such alteration of the physical, chemical, biological, bacteriological or radiological properties of waters of this State including but not limited to changes in temperature, taste, color, turbidity or odor of the waters:


(a)  as will result or will likely result in harm, potential harm or detriment of the public 


health, safety or welfare;


(b)  as will result or will likely result in harm, potential harm or detriment to the health of 


animals, birds, fish or aquatic life;


(c)  as will render or will likely render the waters substantially less useful to domestic, 


municipal, industrial, agricultural, recreational or other reasonable uses; or


(d)  as will leave or will likely leave the waters in such condition as to violate any 



standards of water quality established by the Water Quality Control Board.

“Produced Water” means those waters produced in conjunction with the production of crude oil or natural gas and commonly collected at field storage or disposal facilities including:  lease tanks, commingled tank batteries, burn pits and community or lease wastewater disposal systems.

“Project” means a group of wells in a single operation.

“Public Water System” means a system for the provision of piped water for human consumption if such system has at least fifteen (15) connections or regularly serves at least twenty-five (25) individuals at least sixty (60) days out of the year.

“Radioactive Material” means any material, solid, liquid or gas that emits radiation spontaneously.

“Radioactive Waste” means any waste fluid that contains radioactive material in concentrations that exceed those listed in chapter 1200-2-5, Schedule RHS 8-1, Table II, Column 2.

“Regional Rock Deformation” means folded, faulted, sheared, compressed or extended rocks that result from various earth forces.

“Site” means the land or water area where any facility or activity is physically located or conducted including adjacent land used in connection with the facility or activity.

“Solution Channel” means any opening in the surface of the ground or subterranean which results from the physical and/or chemical weathering of the host rock, and which forms a conduit for the flow of ground water.

“Swallow Hole or Swallet” means a closed depression or sinkhole into which all or part of a stream disappears underground.

“Total Dissolved Solids” means a material that passes through a standard glass fiber filter tank disk and remains after evaporation and drying to constant weight at 180oC.

“Tremie Pipe” means a device, usually small diameter pipe that carries grouting materials to the bottom of a drill hole and allows the emplacement of the grout from the bottom up without the introduction of appreciable air pockets.

“Underground Injection” means the subsurface emplacement of any fluid by means of a well, horizontal or slotted pipe, drainfield, improved sinkhole, leachfield, french drain standpipe, cistern or any other structure designed or constructed so as to discharge fluids to the subsurface.

“Underground Source of Drinking Water (USDW)” means an aquifer or its part that:


(a) currently supplies any public water system; or


(b) contains a sufficient quantity of groundwater to supply a public water system; and



1.  currently supplies drinking water for human consumption; or



2.  contains fewer than 10,000mg/L total dissolved solids; and


(c) which is not classified for underground injection use pursuant to rule 1200-4-6-.05(3).

“Well” means a bored, drilled, driven or dug shaft or hole whose depth is greater than the largest surface dimension.

“Well Injection” means the subsurface emplacement of fluids through a “well”.

“Zone of Endangering Influence” means the portion of an injection zone that appears to lie in the path of a waste plume from an injection well or well field.  A zone of endangerment has both a horizontal and vertical extent.

Section 4:   PROCESS FLOW DIAGRAM

(This portion shall be completed in SmartDraw®, copied, and pasted into this section)

Section 5:   PROCESS CHECKLIST

STEP #
ACTIVITY
DATE/INITIAL
MANDATED DUE DATE

1
Receive application



2
Conduct site inspection



3
General permit issued



4
Individual permit required:

  Additional information received

  Additional information reviewed



5
Individual permit issued



6
Permit denied



Section 6:   PROCESS PROCEDURES

Responsible Person
Steps

Central Office (CO) Geologist
1.  Receive notification to operate injection well

· If application (Appendix C) is requested, send information packet (Appendix D) to applicant

· Assist applicant with application information

· Review application information when application is submitted

· Review appropriate file information

· Schedule site inspection

Level of Effort for this step:  0.2 - 1.0 hours

(Depends on site complexity)



CO Geologist
2.  Conduct on-site inspection

· Review application information

· Review site specific operating parameters

· Determine site suitability for injection well

· Correct application information, if necessary

· If general authorization can be issued, go to step 3

· If individual permit can be issued, go to step 4

Level of Effort for this step:  1.0 - 12 hours

(Depends on travel time to and from site location)



CO Geologist
3.  General authorization can be issued

· Authorization can be issued in the field or from the office

· Assist applicant with additional application information

· Determine conditions for authorization

· Fill in authorization form letter

· Give authorization to applicant, or mail to applicant

· Copy authorization to other agencies and individuals affected by the authorization( e.g., other state agencies (Appendix A), local government entities, EPA (Appendix D))

Level of Effort for this step:  0.2 - 2.0 hours

(Depends on availability of information necessary to write permit)



CO Geologist
4.  Individual permit must be issued

· Assist applicant with filling out/correcting application

· Begin to determine specific conditions for permit

· Ask applicant for additional information

Level of Effort for this step:  1.0 - 12 hours

(Level of effort for this step is determined at step 2)



CO Geologist
5.  Receive and review additional technical information

· Is all information submitted?

· Is information acceptable?

· If additional information is needed, request from applicant

· If public notice option(innovated technology, sensitive land use, etc.) is needed follow public participation process

Level of Effort for this step:  1.0 hours - 180 days

(Depends on complexity of material)



CO Geologist
6.  Issue individual permit if acceptable

· Using authorization letter (Appendix B), modify by including specific site conditions and limits

· Send permit to applicant

Level of Effort for this step:  0.5 hours

(Typical work history)



CO Geologist
7.  Deny individual permit if appropriate

· Notify applicant by phone and letter

· Advise applicant to modify and resubmit information

· If applicant resubmits information, go to step 5

· Advise applicant of appeal process

· If applicant appeals denial, follow appeal process

Level of Effort for this step:  2.0 hours

(Typical work history)
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