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Course:
01.423

Agriculture Mechanics Technology III

Unit 7:
Plumbing
Lesson 1:
Preparing and Installing Drain and Waste Pipe

Georgia Performance Standards: 
AG-AMII-7 (a-d)
Academic Standards: 
SPS7, ELA12LSV1, ELA9RL5, ELA10W3, MM1A3, MA1P1, MA1P3, SCSh2, SCSh3, SCSh4, SP1, SPS5, ELA9RC2 
Objectives: 

1. Identify types of Drain and Waste pipe used in agricultural and residential installations.

2. Select the proper fittings for the planned plumbing        installation.
3. Prepare Drain and Waste plumbing materials for        installation.

4.
Install Drain and Waste Plumbing
Teaching Time:
4 hours
Grades: 9-12

Essential Question: How do you prepare and install drain and waste pipe?
Unit Understandings, Themes, and Concepts:

Students will learn how to install drain and waste plumbing. 
Primary Learning Goals: Students will be able to identify, select, prepare, and install drain and waste plumbing pipes and materials. 
Students with disabilities: For students with disabilities, the instructor should refer to the individual student's IEP to insure that the accommodations specified in the IEP are being provided within the classroom setting. Instructors should familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation within any given instructional activity or requirement.

Assessment Method/Type:

____ Constructed Response

____ Peer Assessment

_X__ Combined Methods

____ Selected Response

____ Informal Checks


____ Self Assessment

References:

Annis, William H. Basic Plumbing Skills. 1st Edition, AAVIM. Winterville, GA.
Cooper, Elmer L. Agricultural Mechanics: Fundamentals and Applications, 3rd   

              Edition. Delmar Publishers, Inc. Albany, NY.  1997.
Materials and Equipment:

PowerPoints:

Web Resources:
Georgia Performance Standards: AG-AMIII-7 (a-d)

AG-AMIII-7:  Students will demonstrate proper plumbing techniques.


a.
Identify types of drain and waste pipe used in agricultural and residential installations.


b.
Select the proper fittings for the planned plumbing installation.


c.
Prepare drain and waste plumbing material for installation.


d.
Install drain and waste plumbing.

Academic Standards:

ELA9RC2 The student participates in discussions related to curricular learning in all subject areas.

ELA12LSV1 The student participates in student-to-teacher, student-to-student, and group verbal interactions.

ELA9RL5 The student understands and acquires new vocabulary and uses it correctly in reading and writing.

ELA10W3 The student uses research and technology to support writing. 

MM1A3. The student solves simple equations.

MA1P1. The student solves problems (using appropriate technology).

MA1P3. The student communicates mathematically.

SCSh2 The student uses standard safety practices for all classroom laboratory and field investigations.

SCSh3 The student identifies and investigates problems scientifically.

SCSh4 The student uses tools and instruments for observing, measuring, and manipulating scientific equipment and materials.

SP1 The student analyzes the relationships between force, mass, gravity, and the motion of objects.

SPS5 The student compares and contrasts the phases of matter as they relate to atomic and molecular motion.

SPS7 The student relates transformations and flow of energy within a system.

Teaching Procedure

Introduction and Mental Set

Success in plumbing depends on your ability to join various kinds of pipe to make up a plumbing system.  Each joint must be made tight to prevent leakage of the water or gas it contains.  Leaky joints cause damage and are expensive to repair.  In underground sewer systems, a leak could contaminate water supplies and thus create health problems.  After this lesson, the students will be able to measure and Drain and Waste Pipe, cut Drain and Waste Pipe accurately, and install the Drain and Waste Pipe correctly.
Discussion

1. What types Drain and Waste (DWV) pipes are used in installation of residential and agricultural applications?

A. Caste Iron Soil Pipe

B. Acrylonitrite-butadiene-styrene (ABS

C. PVC Sewer And Drain

D. Vitrified Clay Pipe

A. Caste Iron Soil Pipe

ADVANTAGES OF CASTE IRON SOIL PIPE

1. Versatility Cast iron soil pipe is the most versatile sanitary and storm drain, waste, and vent piping material on the market. 

2. It is available with a variety of joining methods so that it can be installed efficiently throughout the plumbing drainage system, both above and below the floor and beneath the ground. 

3. It is adaptable for use in all types of building construction, including one-family and two-family homes, multiple dwelling units or apartment building, high-rise structures such as hotels and office buildings, and many commercial industrial applications.

4. The lead and oakum, compression gasket and hubless couplings can be used either individually or in combination in a given plumbing system in order to meet the needs of any specific condition. All three joining methods are available with a variety of pipe lengths and with a complete line of cast iron soil pipe fittings. 

5. Low-Cost Installation Cast iron soil pipe offers the advantages of low-cost installation as a result of the speed and efficiency with which the hubless couplings and compression gasket joints can be made, and the use of 10-foot pipe lengths which reduces the required number of joints in a given plumbing system. 

6. Cast iron soil pipe can be preassembled before it is placed in the ground or plumbing wall. This eliminates the need to work in cramped quarters or muddy trenches and so speeds installation. 

7. Product Availability Cast iron soil pipe foundries are strategically located in various sections of the country so that orders can be filled on very short notice. In many areas it is possible to place an order and have it delivered overnight, ready for use the following day.
 Cast Iron Installation

 CAUTION: Proper safety procedures including eye protection, safety clothing and protective equipment   

 should be used while cutting pipe. Caution: Equipment using electric power can be dangerous. Always review and carefully follow the manufacturers’ operating and safety instructions

There are several methods of cutting cast iron soil pipe. They may be grouped into two basic categories: 

1. Those that require external power for their operation 

        Methods that require external power are primarily used in fabrication work or high-volume cutting 

       operations. Examples of this type of equipment include the abrasive saw (sometimes called a chop saw),

       the power hack saw, and the electrically-actuated hydraulic snap cutter. The abrasive saw is the most 

       efficient tool for cutting 8” and larger pipe.

2. Those that require only hand operation
       There are two hand operated cutting tools that are used in the industry today 

(1) The standard steel pipe cutter using cutting wheels specifically designed to cut cast iron soil pipe  

(2)   The snap cutter.

 The snap cutter accounts for the majority of all cuts made on cast iron soil pipe in the field.

cast iron soil pipe in the field. There are several types of snap cutter available, the following procedure has been found to produce consistently good cuts: 

(1) After marking the pipe length to be cut, position the chain cutter squarely around the pipe to assure a straight cut. The maximum number of wheels possible should be in contact with the pipe.

(2) Score the pipe by applying pressure on the handles to make the cutter wheels indent the pipe. 

(3) Rotate the pipe a few degrees and then apply quick final pressure to complete the cut. If a piece of pipe is unusually tough, score the pipe several times before making your final cut. Scoring the pipe before the actual cut is the key to a clean straight cut

Cutting Cast Iron Soil Pipe with a Hammer and Cold Chisel 

CAUTION: This method can be dangerous. Therefore, take customary safety precautions including wearing safety glasses and protective clothing. Soil pipe may be cut with a hammer and cold chisel. This method is very time consuming and should only be used if snap cutters are not available. 

The procedure is as follows: 

1. Measure the length to be cut and mark the cut line around the pipe’s circumference. 

2. Place the mark to be cut on a two by four so the edge of the board is directly under the mark. 

3. Cut a grove around the pipe’s circumference by striking the chisel with the hammer continuously along the mark. 

4. Continue cutting as described in step three until the pipe is completely cut. This may require cutting around the circumference several times. . 


JOINING METHODS FOR CAST IRON SOIL PIPE 

There are generally three methods used for joining cast iron soil pipe. 

1. Hub and spigot cast iron soil pipe may be joined by the compression gasket or a caulked joint. 

2. Hubless cast iron soil pipe is joined by using a hubless coupling. 

3. Compression Gaskets The compression gasket is a precision molded one-piece gasket that is made of an  

    elastomer that meets the requirements of ASTM C-564. The physical characteristics of this elastomer

    ensures that the gasket will not decay or deteriorate from contact with the materials flowing in the pipe or 

    chemicals in the soil or air around the pipe.

 The compression joint is made as follows: 

(1) Clean the hub and spigot so they are reasonably free from dirt, mud, sand, gravel or other foreign materials. When installing pipe that has been cut, make sure the sharp edge is removed. The sharp edge may jam against the gasket’s seals making joining very difficult. The sharp edge may be removed by filing or tapping the edge with a ball-peen hammer. 

(2)  Fold and insert the gasket into the hub. The gasket must be inserted into the hub completely. Only the flange which contains the identification information remains exposed on the outside of the tub. 

(3)  Lubricate the joint following the manufacturer’s recommendations. Sizes 2” through 15” may be lubricated using a manufacturer’s recommended lubricant. Some manufacturers recommend using an adhesive lubricant on large diameter pipe and fittings (5”-15”). It should be noted that use of the adhesive lubricant does not take the place of proper join restraint when required. 

(4) Align the pipe so that it is straight. Using the tool of your choice, push or pull the spigot through all of the sealing rings of the gasket. You will feel the spigot end of the pipe bottom out in the hub. Fittings may be installed by using the tool of your choice or by driving the fitting home by using a lead maul. To do this, strike the fitting on the driving lug or across the full hub. Hit it as hard as necessary, the lead will deform without harming the fitting. Using the lead maul is the fastest and easiest way to install fittings on hub and spigot cast iron soil pipe. Proper safety procedures should be observed in making the joint.

CAULKED JOINTS

Caulked Joints Prior to the late 1950’s, the caulked joint was the only method of joining hub and spigot cast iron soil pipe. 

To make a caulked joint the following steps are used: 

(1) The spigot end of a pipe or fitting is placed inside the hub of another pipe or fitting making sure that both are clean and dry. 

(2) Oakum is placed in the joint using a yarning iron and then packed to the proper depth by using the packing iron. For specifying depth of lead for each size and class see table below. 

(3) Molten lead is then poured into the joint. The molten lead is brought up to the top of the hub. 

(4) After the lead has solidified and cooled somewhat, the joint is ready to be caulked. Caulking is performed with inside and outside caulking irons. Caulking the joint sets the lead and makes a leak-free joint. Any time caulked joints are used, safety procedures should be observed and protective equipment and clothing should be employed. Use customary precautions in using or handling molten lead. If a horizontal joint is to be made, a pouring rope must be used to retain the molten lead in the hub.

LINKS:

http://www.charlottepipe.com/products/Assets/03-    Technical_Manuals/CI_Technical_Manual/CI_Technical_Manual.htm
http://www.charlottepipe.com/products/Assets/01-MSDS/CI_MSDS/CI_MSDS.htm
http://www.cispi.org/internet/cispi/handbookcontents.htm
http://www.cispi.org/internet/cispi/chapter4c.htm
http://www.housingzone.com/topics/cisp/cmaterials/cisp01da008.asp
                                http://www.housingzone.com/topics/cisp/cmaterials/cisp01da002.asp
                                http://www.housingzone.com/topics/cisp/cmaterials/cisp01da005.asp
                                http://www.housingzone.com/topics/cisp/cmaterials/cisp01da006.asp
http://www.housingzone.com/topics/cisp/cmaterials/cisp01da007.asp
                                http://www.housingzone.com/associations/cispi/index.asp
http://www.griffinpipe.com/
B.  Acrylonitrite-butadiene-styrene (ABS)

ADVANTAGES OF ABS PIPE 

• Advantages include ease of installation, corrosion resistance, low friction loss, initial cost, and longevity. Easy Installation 

• Light in weight (approximately one-half the weight of aluminum and one-sixth the weight of steel) reducing transportation, handling, and installation cost. They have smooth, seamless interior walls. No special tools are required for cutting. These materials can be installed using the solvent cementing joining technique. 

• Strength- ABS products are highly resilient, tough and durable with high tensile and high impact strength. Freedom from Toxicity, Orders, Tastes. ABS is inherently immune to galvanic or electrolytic action. It can be used underground, underwater, in the presence of metals, and can be connected to metals. 

• Low Friction Loss -The smooth interior surfaces of ABS assure low friction loss and high flow rate. Additionally, since ABS pipe will not rust, pit, scale, or corrode, the high flow rate will be maintained for the 

• Cost Effective -ABS products are extremely light weight, convenient to handle, relatively flexible, and easy to install.

• Maintenance Free -Once an ABS system is properly selected, designed, and installed, it is virtually maintenance free. It will not rust, pit, scale, corrode, or promote build-up on the interior.

STEPS IN ABS ASSEMBLY: 

1. Cut to desired length with pipe cutters, hack saw or cross cut saw. 

2. Ream pipe both internally and externally to remove burrs and ragged edges. 

3. Bevel the spigot end with a file or wood rasp. 

4. Be sure all joining surfaces are free of dirt, dust, water, and oil.

5. Carefully clean gasket.

6. Apply lubricant to surface of spigot end up to the socket depth.

7. Insert spigot into bell end with a quick push.

LINKS:

           http://www.ipexinc.com/absdwv/absdwv.html
           http://www.ipexinc.com/absdwv/absspec.html
           http://www.abspipes.com/id.html
           http://www.herchem.com/SpecShts/SSABS.htm
           http://www.charlottepipe.com/products/technical_data.asp
           http://www.charlottepipe.com/products/Assets/01-MSDS/ABS_MSDS/ABS_MSDS.htm
           http://www.bristolpipe.com/Product_Details/pvc_pressure_gasket.html
           http://www.charlottepipe.com/products/Assets/03-     Technical_Manuals/ABS_PVC_Technical_Manual/ABS_PVC_Technical_Manual.htm
C. PRIVATE "TYPE=PICT;ALT=headeryl.jpg (808 bytes)"PVC SEWER AND DRAIN

While PVC and CPVC are very different materials, they share numerous advantages common to plastic piping systems. Advantages include ease of installation, corrosion resistance, low friction loss, initial cost, and longevity


 ADVANTAGES OF PVC AND CPVC PIPE 

1. Easy Installation • PVC and CPVC systems are light in weight (approximately one-half the weight of aluminum and one-sixth the weight of steel) reducing transportation, handling, and installation cost. They have smooth, seamless interior walls. 

2. No special tools are required for cutting. These materials can be installed using the solvent cementing joining technique. Strength 

3. PVC and CPVC products are highly resilient, tough and durable with high tensile and high impact strength. 

4. Non-toxic, odorless, and tasteless. PVC and CPVC products have been listed by the National Sanitation Foundation for use with potable water. 

5. Corrosion Free External and Internal • With many other pipe materials, slight corrosion may occur. The corroded particles can contaminate the piped fluid, complicating further processing, or causing bad taste, odors, or discoloration. This is particularly undesirable when the piped fluid is for domestic consumption. With PVC and CPVC, there are no corrosive by-products, therefore, no contamination of the piped fluid. 

6. Immunity to Galvanic or Electrolytic Attack • PVC and CPVC are inherently immune to galvanic or electrolytic action. They can be used underground, underwater, in the presence of metals, and can be connected to metals. 

7. Fire Resistance • PVC and CPVC piping systems are self-extinguishing and will not support combustion. PVC has an ASTM E 84 flame spread rate of less than 25.

8. Low Friction Loss • The smooth interior surfaces of ABS, PVC and CPVC assure low friction loss and high flow rate.  

9. Freedom from rust, pit, scale, and corrosion, the high flow rate will be maintained for the life of the piping system. 

10. Low Thermal Conductivity • PVC and CPVC pipe have a much lower thermal conductivity factor than metal pipe. Therefore, fluids being piped maintain a more constant temperature. In most cases, pipe insulation is not required. 

11. Cost Effective • PVC and CPVC products are extremely lightweight, convenient to handle, relatively flexible, and easy to install. These features lead to lower installed cost than other piping systems.

12. Maintenance Free • Once a PVC or CPVC system is properly selected, designed, and installed, it is virtually maintenance free. It will not rust, pit, scale, corrode, or promote build-up on the interior. 

STEPS IN PVC INSTALLATION

1. Cut pipe to desired length with pipe cutters, hack saw or cross cut saw. 

2. Ream pipe both internally and externally to remove burrs and ragged edges. 

3. Before making solvent weld joint, be sure all joining surfaces are free of dirt, dust, water, and oil. The use of a primer before the application of PVC cement is recommended. 

4. Apply primer to both joining surfaces. 

5. Immediately apply a smooth coat of cement to the joining surfaces. Use a good grade of PVC cement which meets ASTM standard D-2564

6. Immediately insert the pipe into the full depth of the fitting or pipe socket. 

7. Turn pipe 1/8 to 1/4 turn in the socket to insure an even spread of cement.

8. Hold firmly in position for 15 seconds. 

9. Allow joint to set according to cement manufacturers instructions

LINKS:

             http://www.bristolpipe.com/Product_Details/PVC_Sewer_Drain.html
D. VITRIFIED CLAY PIPE

ADVANTAGES OF VITRIFIED CLAY PIPE


1. Life expectancy: over 100 years of proven performance. 

2. Chemically inert: resistant to internal and external attack from solvents, acids, alkalis, gases, etc. 

3. Flow characteristics: low friction coefficient. 

4. Structural integrity: inherent load bearing capacity. 

5. Joint tightness: resistant to root penetration and leakage.

6. Abrasion resistance: exceptional resistance to abrasion and scour. 

7. Availability: available in a full range of sizes, fittings and adapters. 

8. Handling: easy to handle and install. 

9. Economics: best total value considering cost of material, installation, maintenance and useful life

Pipe Joining

The manufacturer's recommendations for pipe assembly must be closely followed.

Factory applied flexible compression joints are used to achieve tight lines in today's sanitary sewer construction. With these joints, care must be taken to wipe the mating surfaces clean before joining. Lubricate both joint surfaces, line up the socket and spigot, and shove the pipe together with a steady pressure. For small diameter pipe, this assembly can be done by hand. 

PRIVATE "TYPE=PICT;ALT=ncpi019.GIF (10424 bytes)"
For larger sizes, a bar may be used where a firm trench bottom permits. When using a bar, care should be taken not to damage the lip of the socket or coupling. A wood block may be used to cushion the bar pressure. (Figure 20)
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Care must be taken to ensure that the joint is completely assembled.

For large diameter pipe, a sling or other approved device can be used to lower the pipe and aid in assembly. 

PRIVATE "TYPE=PICT;ALT=ncpi021.GIF (12157 bytes)"
LINKS:

http://enterprise.astm.org/PAGES/C12.htm
http://www.canclay.com/products.htm
http://www.ncpi.org/engineer.htm
http://www.ncpi.org/installhand.htm
http://www.ncpi.org/TechNotes/tn6-8.htm
Summary                                                                                                        
The student will know how to measure pipe before attempting to install a DWV system.

The students will know that each type of pipe has individual characteristics and are best used in certain situations.

The student will know that the cutting method used will vary according to their individual needs.

The student will know how to properly install DWV pipe in various agricultural related situations.

Evaluation:

The students will demonstrate their ability to measure, cut, and make the proper connections by constructing a plumbing system as a laboratory exercise.
                 Written Test
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PVC Sewer and Drain Features
Perforated and Solid for Use in Field and Septic Tank Systems


· Resistance to corrosion and abrasion 

· Resistance to chemicals normally found in sanitary sewer systems 

· Smooth bore for improved flow characteristics 

· Low cost installation 

· Lightweight 

· Resistance to root intrusion 

· Long life expectancy 

· 3,000 pound crush 

	PRIVATE
Product Specifications 


	PRIVATE
Nominal Size
	Pieces per Pallet
	Outside Diameter
	Wall Thickness
	Pounds per Foot

	3"
	88
	3.250
	.070
	.458

	4"
	60
	4.215
	.075
	.650

	6"
	26
	6.275
	.100
	1.273


	PRIVATE
Specifications and Certifications


ASTM D-2729 Specifications for PVC Sewer and Drain Pipe

	PRIVATE
Assembly Information


1. Use a good grade of PVC cement which meets ASTM standard D-2564 

2. Cut pipe to desired length with pipe cutters, hack saw or cross cut saw. 

3. Ream pipe both internally and externally to remove burrs and ragged edges. 

4. Before making solvent weld joint, be sure all joining surfaces are free of dirt, dust, water, and oil. 

5. The use of a primer before the application of PVC cement is recommended. 

6. Apply primer to both joining surfaces. 

7. Immediately apply a smooth coat of cement to the joining surfaces. 

8. Immediately insert the pipe into the full depth of the fitting or pipe socket. 

9. Turn pipe 1/8 to 1/4 turn in the socket to insure an even spread of cement. 

10. Hold firmly in position for 15 seconds. 

11. Allow joint to set according to cement manufacturers instructions.

	PRIVATE
PVC/DWV-PW Pipe Features
For Drainage, Waste, Venting and Pressure Water Applications


· Resistance to corrosion and abrasion 

· Resistance to chemicals normally found in sanitary sewer systems 

· Smooth bore for improved flow characteristics 

· High impact strength 

· Low cost installation 

· Lightweight 

	PRIVATE
Product Specifications


	PRIVATE
Nominal
Size
	Pieces per
Pallet
	Outside
Diameter
	Wall
Thickness
	Pounds Per Foot
	Water Pressure Rating

	½"
	315
	.840
	.109
	.161
	600 PSI

	¾"
	240
	1.050
	.113
	.214
	480 PSI

	1"
	150
	1.315
	.133
	.317
	450 PSI

	1 ¼"
	196
	1.660
	.140
	.430
	370 PSI

	1 ½"
	315
	1.900
	.145
	.520
	330 PSI

	2"
	210
	2.375
	.154
	.690
	300PSI

	2 ½"
	145
	2.875
	.203
	1.096
	280 PSI

	3"
	92
	3.500
	.216
	1.430
	260 PSI

	4"
	57
	4.50
	.237
	2.020
	220PSI

	6"
	24
	6.625
	.280
	3.580
	180PSI

	8"
	14
	8.625
	.322
	5.500
	160PSI

	10"
	8
	10.750
	.365
	7.690
	140 PSI

	12"
	6
	12.750
	.406
	10.170
	130 PSI
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Specifications and Certifications


ASTM D-2665 Specification for PVC Plastic Drain, Waste, and Vent Pipe..
NSF Standard 14.

	PRIVATE
PVC Thinwall Schedule 30 Specifications


	PRIVATE
Nominal Size
	Pieces per Pallet
	Outside Diameter
	Wall Thickness
	Pounds per Foot

	3"
	44
	3.250
	.13
	.800


Note: Available in 10-foot lengths only
	PRIVATE
Assembly Information


1. Use a good grade of PVC cement which meets ASTM standard D-2564. 

2. Cut pipe to desired length with pipe cutters, hack saw or cross cut saw. 

3. Ream pipe both internally and externally to remove burrs and ragged edges. 

4. Before making solvent weld joint, be sure all joining surfaces are free of dirt, dust, water, and oil. 

5. The use of a primer before the application of PVC cement is recommended. 

6. Apply primer to both joining surfaces. 

7. Immediately apply a smooth coat of cement to the joining surfaces. 

8. Immediately insert the pipe or spigot end into the full depth of the fitting or pipe socket. 

9. Turn pipe 1/8 to 1/4 turn in the socket to insure an even spread of cement. 

10. Hold firmly in position for 15 seconds. 

11. Allow joint to set according to cement manufacturers instructions. 

ABS-DWV (Drain Waste and Vent) Pipe
CSA Certified to CSA B181.1
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ABS stands for Acrylonitrile Butadiene Styrene
Acrylonitrile contributes heat resistance, high strength and chemical resistance.
Butadiene contributes impact strength, toughness and low temperature property retention.
Styrene contributes gloss, processability and rigidity.
	PRIVATE
Sizes, Dimensions and Weights

	Nominal Size (in)
	Product Code
	Min. O.D. (in)
	Max. O.D. (in)
	Avg. I.D. (in)
	Avg. Wall Thick. (in)
	Weight lbs/ft
	Feet per Crate
	Crate Weight lbs

	1 1/4 "
	09112
	1.660
	1.670
	1.365
	.150
	.322
	1,980
	640

	1 1/2 "
	09117
	1.900
	1.910
	1.595
	.155
	.384
	2,652
	1020

	2 "
	09121
	2.375
	2.385
	2.051
	.165
	.516
	2,112
	1090

	3 "
	09133
	3.500
	3.515
	3.056
	.226
	1.050
	936
	985

	4 "
	09143
	4.500
	4.515
	4.006
	.251
	1.512
	720
	1090

	6 "
	09161
	6.620
	6.640
	6.036
	.297
	2.700
	312
	845

	ABS-DWV is made in standard 12 ft. lengths








Individual Learning Activity
Lesson:
Preparing and Installing Drain and Waste Pipe
Assignment:
Choose one of the topics below and research it. Write a report on your findings that answers the question or explains the concept and shows why it is relevant to your life.

1. Identify types of Drain and Waste pipe used in agricultural and residential installations.

2. Select the proper fittings for the planned plumbing 

       installation.
3. Prepare Drain and Waste  plumbing materials for  

      installation.

4.
Install Drain and Waste Plumbing
Minimum Requirements:

1. Paper must be typed in 12 point font and at least one page in length. The paper may be double-spaced. 

2. At least two credible references must be properly cited.

3. All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

4. Papers will be graded on content (amount of good information, accuracy, etc.) and mechanics (grammar, spelling, and punctuation.)

Due Date:

Points/Grade Available:

Individual Learning Activity Rubric

	Content - offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The paper should include information and issues of state and local importance.
	35 pts.



	Critical Analysis - logical process of analyzing and reporting information that examines and explains the topic selected. The paper should go beyond simply listing facts and must include why the concept is relevant to the student’s life. 
	25 pts.

	Organization- The paper should have an orderly structure that demonstrates a logical flow of ideas.
	15 pts.

	Mechanics- Spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the paper should meet all specifications and be executed following rules of proper written English.
	15 pts.


Group Learning Activity

Lesson: 
Preparing and Installing Drain and Waste Pipe
Assignment: 
Choose one of the topics below and research it. With your group, prepare a presentation to teach the class your concept.

1. Identify types of Drain and Waste pipe used in agricultural and residential installations.

2. Select the proper fittings for the planned plumbing 

       installation.
3. Prepare Drain and Waste  plumbing materials for  

      installation.

4.
Install Drain and Waste Plumbing
Your presentation should include the following:

1. A lesson plan outlining exactly what your group will teach and how the information will be taught

2. A Power Point of at least twelve slides

3. Notes containing the information the class will be responsible for (these can be printed and given to the class, written on the board, or part of the Power Point). A copy of the notes will be turned in to the instructor.

4. Some type of interactive activity for the class (game, problem solving activity, interactive model, etc.)

5. Your group must also prepare an assessment for the class. This assessment can be written or oral, but should show the instructor that the class understands and has retained the material being taught.

Due Date:

Points/Grade Available:

All work must be original. No plagiarism! Any use of  

another’s ideas without giving credit will result in a zero.

                                            Group Learning Activity Rubric

	Lesson Plan – The group submits a thorough, detailed lesson plan highlighting the content and organization of their lesson.
	10 pts.

	PowerPoint – The group presents a Power Point of at least twelve slides that contains information and pictures vital to the lesson with additional information or examples for enhancement.
	20 pts.

	Interactive Activity – Some type of interactive activity is used to help teach the lesson. The activity should contribute to the mastery of content and involve the entire class in some way.
	15 pts.

	Assessment – A fair, thorough assessment is prepared and administered based on the information presented to the class. Poor grades on the assessment by a few members of the class are excusable, but if the entire class has difficulty, the points awarded in this category may be lowered at the discretion of the instructor.
	   15 pts.

	Content – The group should cover the concept (within reason) in entirety. The group may study actual lesson plans to help decide what should be emphasized.
	    25 pts.

	Overall Effect – The group is prepared, enthusiastic, and interesting, and the lesson flows smoothly. 
	    15 pts.


Presentation Learning Activity
Lesson:
Preparing and Installing Drain and Waste Pipe
Assignment:
Choose one of the topics below, research it, and prepare a presentation that answers the question or explains the concept and shows why it is relevant to your life.

1. Identify types of Drain and Waste pipe used in agricultural and residential installations.

2. Select the proper fittings for the planned plumbing 

       installation.
3. Prepare Drain and Waste  plumbing materials for  

      installation.

4.
Install Drain and Waste Plumbing
Minimum Requirements:

Oral Report Option

1.   Write a paper on one of the topics and orally present your work to the class.

2.   Paper may be double-spaced and should be at least one page in length, resulting in a two to five minute presentation. 

3.   At least two references must be properly cited. 

4.   The presentation of the report will be graded secondary 

      to the content of the paper.

PowerPoint Option

1. Presentation should be at least ten slides in length

2. Presentation should include at least four photos.

3. Presentation should be two to five minutes in length.

4. Grammar and spelling will be graded by the same standards as any other written assignment.

5. At least two references must be properly cited.

Poster Option:

1. Prepare a poster that answers/explains one of the topics. You will present your poster to the class.

2. Your poster should include both text and graphics that help communicate your research.

3. At least two sources of information should be properly cited on the back of the poster.

4. Neatness and appearance of the poster will be graded.

5. Poster presentation should last two to five minutes.

Due Date:

Points/Grade Available:

For all presentations: All work must be original. No plagiarism! Any use of another’s work or ideas without giving proper credit will result in a zero.

Presentation Learning Activity Rubric

	Content- offers current information on the topic chosen, thoroughly covers each aspect of the question, and demonstrates understanding and mastery of the lesson. The presentation should include information and issues of state and local importance.
	40 pts.

	Critical Analysis/Organization – The presentation shows a logical process of analyzing and reporting information that examines and explains the topic selected. The presentation should go beyond simply listing facts and must include why the concept is relevant to the student’s life.
	20 pts.

	Presentation – The student makes a genuine effort to present, not just read the material. The student should present with confidence using techniques like eye contact and voice inflexion to make his or her point. Although content takes precedence over presentation, the experience of successfully presenting in front of a class is part of the basis of this assignment.
	25 pts.

	Mechanics- Spelling, grammar, punctuation, font size, double spacing, citation, etc. Essentially, the presentation should meet all guidelines set forth and should be executed in proper written English. For the poster, this includes neatness and appearance.
	15 pts.


Essential Question:

How do you prepare and install drain and waste pipe?
Vocabulary
Cast Iron

Snap Iron

Vitrified Clay
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