Rotary: Air Boring Applications
Course Outcome Summary
	Course Information

	Organization
	Gateway Technical College

	Development Date
	12/19/2009

	Course Number
	483- 183

	Instructional Level
	Associate Degree

	Potential Hours of Instruction
	72

	Total Credits
	3



Description
In this course the student will learn to drill/bore vertical boreholes in clay and rock formations using air rotary and downhole air hammer technology. The proper setup, volume and CFM requirement of compressed air needed to lift cuttings and maintain hole integrity will be covered. Placement of surface casing, collection of drill tailings and record keeping will also be covered.
	Types of Instruction

	Instruction Type
	Contact Hours
	Credits

	On-Campus Lab
	18
	1

	On-Campus Lab
	54
	2


	Prerequisites

	The student taking this class must have successfully passed Intro to Ground Loop Methods, Grouting and Sanitation, Rotary Rig Operations and GeoExchange Site Safety.



Exit Learning Outcomes
	Core Abilities

	A.
	Act responsibly

	B.
	Communicate clearly and effectively

	C.
	Demonstrate essential computer skills

	D.
	Demonstrate essential mathematical skills

	E.
	Develop job-seeking skills

	F.
	Respect self and others as members of a diverse society

	G.
	Think critically and creatively

	H.
	Work cooperatively

	I.
	Value learning


	General Education Outcomes

	A.
	GENERAL EDUCATION STATEMENT OF PURPOSE: Gateway Technical College believes students need General Education skills in order to succeed in careers and life. Recognizing this fundamental importance, the College requires general education coursework in all programs in order to give students effective communication, mathematical, scientific thinking, and global social skills.

	B.
	COMMUNICATIONS DIVISION STATEMENT OF PURPOSE: We deliver postsecondary course work in oral and written communications that responds to the changing needs of students, employers, and communities in Southeastern Wisconsin.

	C.
	Write effectively as an individual

	D.
	Write effectively as a member of a group

	E.
	Speak effectively as an individual

	F.
	Speak effectively as a member of a group

	G.
	Establish credibility in presentations

	H.
	SOCIAL SCIENCE DIVISION STATEMENT OF PURPOSE: The Social Science Division of General Education equips students to navigate through the vast array of social, political, and economic conditions in which they live and work.

	I.
	Students will observe potential cause/effect relations and collect relevant data

	J.
	Students will demonstrate an understanding of cause and effect relationships

	K.
	Students will predict and test empirical data based upon their knowledge or cause and effect

	L.
	Students will solve problems based upon their knowledge of cause and effect relationships

	M.
	Students will apply their knowledge of cause and effect relationships to a new situation

	N.
	MATHEMATICS AND SCIENCE DIVISION STATEMENT OF PURPOSE: We deliver postsecondary mathematics and science education that responds to the changing needs of students, employers, and communities in Southeastern Wisconsin.

	O.
	Maintain a safe and healthy work environment for self and group

	P.
	Accomplish tasks necessary to complete an assignment/project

	Q.
	Apply problem solving steps

	R.
	Demonstrate knowledge and application of formulas

	S.
	Demonstrate knowledge and application of measurement

	T.
	Perform computations using appropriate methods

	U.
	Ask questions for clarification

	V.
	Speak/write with clarity so others can understand

	W.
	Take good care of tools and equipment


	Competencies

	1.
	Set up mobile air rotary drill rig for borehole construction.

	 
	You will demonstrate your competence:

	 
	o  by maneuvering rig into marked drill area. 

	 
	o  by leveling rig and erecting mast.

	 
	o   by connecting associated drilling aides.

	 
	o  in actual field drilling activities.

	 
	Your performance will be successful when:

	 
	o  you transport rig to designated drill area.

	 
	o  you properly erect mast.

	 
	o  you correctly attach auxiliary equipment.

	2.
	Classify the types of consolidated soil/rock formations and their inherent implications for the drill operator.

	 
	You will demonstrate your competence:

	 
	o  by classifying the type of rock and soil formations that lend themselves to air rotary drilling.

	 
	o  by expressing equipment needs when drilling in rock or consolidated soils.

	 
	o  without the use of personal references.

	 
	Your performance will be successful when:

	 
	o  you correctly identify the types of consolidated formations

	 
	o  you describe the types of bits used in consolidated formations.

	 
	o  you explain the process of drilling with air.

	3.
	Classify the types of rock and hammer bits used in rock formations.

	 
	You will demonstrate your competence:

	 
	o  by classifying the types of bits used in consolidated formations.

	 
	o  by conveying the differences between rock and hammer bits.

	 
	o  without the use of personal references.

	 
	o  in a written product.

	 
	Your performance will be successful when:

	 
	o  you accurately describe the bits used in consolidated formations.

	 
	o  you correctly explain the types of consolidated formations.

	4.
	Calculate cfm and velocity requirements based on borehole geometry.

	 
	You will demonstrate your competence:

	 
	o  by calculating air properties required for successful drilling operation.

	 
	o  by measuring borehole dimensions.

	 
	o  with the use of a calculator.

	 
	o  using industry guidelines for recommended velocities.

	 
	Your performance will be successful when:

	 
	o   you correctly measure borehole dimensions.

	 
	o  you accurately calculate velocity.

	 
	o  you recommend the proper adjustments to flow rates.

	5.
	Implement corrective actions to drilling speed and air volume based on observed spoil size.

	 
	You will demonstrate your competence:

	 
	o  by observing size and quantity of spoils being lifted to surface.

	 
	o  by adapting drilling methods based on observed tailings produced. 

	 
	o  using industry guidelines.

	 
	o  in actual field drilling exercises.

	 
	Your performance will be successful when:

	 
	o  you correctly assess collected samples.

	 
	o  you consult industry guidelines.

	 
	o  you implement correct changes based on tabulated data.

	6.
	Set up deck or towable air compressor for air rotary drilling operations.

	 
	You will demonstrate your competence:

	 
	o  by selecting proper cfm/psi compressor based on borehole geometry.

	 
	o  by preparing air compressor for use in a rotary air drilling operation.

	 
	Your performance will be successful when:

	 
	o  you properly determine cfm requirements of tooling.

	 
	o  you accurately calculate cfm requirements of borehole.

	 
	o  you accurately determine compressor capacity based on tooling and hole size.

	7.
	Use looper rig to install HDPE to depth of borehole.

	 
	You will demonstrate your competence:

	 
	o  by installing 3/4-1 inch unicoils to depth of borehole.

	 
	o  by using vertical/horizontal unicoil looping spools.

	 
	Your performance will be successful when:

	 
	o  you inspect tubing for structural integrity.

	 
	o  you correctly install unicoils to depth.

	 
	o  you show concern to limit pipe wall damage.

	 
	o  you perform standing pressure check on inserted loop.

	8.
	Utilize grouter to mix and insert enhanced grout via tremie to top of hole.

	 
	You will demonstrate your competence:

	 
	o  by assembling necessary grout materials.

	 
	o  by mixing grout with paddle wheel mixer. 

	 
	o  by pumping grout via a tremie line.

	 
	o  in actual field activities.

	 
	Your performance will be successful when:

	 
	o  you measure proper quantities of grout, water and sand.

	 
	o  you mix ingredients for correct time.

	 
	o  you recommend corrective actions based on collected data.

	9.
	Control runoff of groundwater and drilling spoils to minimize impact to site.

	 
	You will demonstrate your competence:

	 
	o  by anticipating impact of discharged groundwater on site conditions. 

	 
	o  by preventing spoils from contaminating or harming drillsite.

	 
	o  in actual field drilling conditions.

	 
	Your performance will be successful when:

	 
	o  you anticipate the type of contamination that could be caused by the uncontrolled release of airborne solids or flowing liquids.

	 
	o  you lay out a containment area.

	 
	o  you arrange clean up of drill site.


