	INSTRUCTOR NOTES


	CHAPTER 6: PUTTING THE SKILLS TOGETHER

	Objectives:
	This chapter is designed to help students apply all of the information they have been given in a hands-on activity. The objectives are as follows:

· Demonstrate an understanding of the skills and information taught in the class:

· Choosing appropriate sampling location

· Taking lead dust samples 
· Interpreting results











	Introduction to this chapter:
	In this chapter, students will learn to put all the skills they have learned throughout the day into practice. 



	Activities:
	NOTE:  HUD has different requirements than EPA for clearance.  Although EPA’s post-renovation clearance protocol is similar to HUD’s allowed protocol for worksite-only clearance, HUD has additional requirements to use this sampling strategy. Although the sampling requirements are very important for Federally-funded renovation activity, these units will represent a relatively small percentage of all renovation projects performed nationwide.  Because most of the renovation jobs that are expected to occur in U.S. housing will not be funded with Federal housing assistance, details on HUD sampling are provided in the HUD sampling appendix.  In addition, the course includes a HUD specific Activity 1 and 3.  Activity 2, Dust Wipe Sampling, is the same regardless of the regulation.  The HUD specific Activities can be found at Attachment 6-A and 6-B and the answer key is included at the end of these notes.  All LDSTs should discuss sampling plans with the renovator before work begins; with particular attention to whether the project is receiving Federal housing assistance, so the proper sampling strategy can be used to comply with the Lead Safe Housing Rule.  

The activities outlined below are specific to the EPA RRP and will be applicable for most training classes.  
Activity 1: Where To Take Samples for Renovated Areas
Description: This exercise provides details of a home renovation and asks students to determine which areas of the home need to be sampled as a result. The answers to the four questions posed are included at the end of these Instructor Notes.  Students should take no more than 15 minutes to complete this exercise.  The next 10 minutes should be spent discussing the correct answers with the class.  
Materials: Home renovation description sheet with questions and home diagram. These documents are provided in Attachment 6-A. 
Activity 2: Dust Wipe Sampling  
Description: In this exercise, each student will take a lead dust wipe sample following the protocol discussed in Chapter 3.
Put students into different groups than they were in the first time this activity was performed in Chapter 3.  If a student was only able to sample a floor during the first hands-on activity, make certain that he or she is put into a group that will not be sampling floors again.  It is imperative that the Instructor ensures every student has become proficient at all areas of sampling, from Step 1: Layout through Step 7: Cleanup.  If any student is unclear on any step of the sampling process or on a particular sampling area, such as a window trough, this exercise is the time to remedy all concerns.  

Materials: 

· Disposable lead dust wipes (individually wrapped)

· Disposable gloves
· Disposable shoe covers
· Sample tubes with caps

· Reusable templates (can be made or purchased)
· Masking or painter’s tape

· Ruler
· Sample collection forms
· Chain-of-custody forms
· Markers, trash bags, labels, pens, re-sealable storage bags

· Calculator

· Sanitary wipes
Note: To be effective, at most, a 6:1 student-to-teacher ratio is recommended. The instructor may want to bring in additional qualified instructors to oversee this activity.

Steps:

1. Distribute sampling materials and a blank sample collection form to the students.

2. Divide students into groups of three or four individuals, depending on class size.

3. Using the templates and dust sampling materials, have each student practice lead dust wipe sampling techniques and complete the blank sample collection form. 

4. Encourage students to take samples on a variety of surfaces – windowsills, troughs, and uncarpeted floors.

5. Go to each of the groups and review the students’ sampling, measuring, and recording techniques. Correct any errors and answer any questions students may have.

6. Have students briefly discuss any problems they encountered and ask any relevant questions.

Activity 3: Interpreting Laboratory Results 
Description: This exercise provides sample lab results and asks students to check the math in the lab results and determine whether the sample passed or failed the lead dust clearance testing.

Materials: The exercise is provided as Attachment 6-B. The answer sheet for this exercise is provided as an attachment to these notes.
Steps:

1. Turn to Attachment 6-B: Activity — Interpreting Laboratory Results. 

2. Instruct the students to answer the questions on the worksheet. Give them time to complete the activity. They can work individually or in small groups.

3. Go through the questions one at a time, demonstrating the calculations and reasoning required to answer each question. 

4. Ask students what mistakes led to incorrect answers and what they think are the most important lessons to learn from the worksheet.

	Review:
	.



	Notes:
	There are a number of useful resources included in Appendices B and C. Encourage students to look over these—a completed clearance report and a clearance report template—and familiarize themselves with the types of information they will need to provide to their clients as they assess properties. Take questions from students about the format and content of these forms.




Answers to Activity 1: Where to Take Samples for Renovated Areas

A homeowner renovated her house and she chose, under the EPA RRP regulation, to have clearance conducted in her home, instead of cleaning verification.  This language was inserted in the contract at the beginning of the project.  After reading the description about each type of renovation performed, decide where and whether or not samples should be taken inside the house by marking an “X” on the floor plan (see floor plan on following page). 

1. The kitchen cabinets were replaced.  Next to the cabinets, a stove and the 18-inch-square metal wall plate that held the exhaust vent for the stove were removed. A plastic barrier was hung between the kitchen and the hallway during this project.  

2. In an effort to have a more energy-efficient house, both windows in bedroom 2 were replaced with triple-paned, argon-gas windows.  The contractor erected a barrier at the existing doorway to the bedroom.

3. The homeowner’s company decided its employees could reduce both fuel costs and pollution by allowing them to work from home more often.  As a result, the homeowner needed to create an office space. She decided to split her spacious upstairs bedroom into a smaller bedroom and an office. She had a wall constructed in the middle to divide the room. The original bedroom door was removed and two new doors were installed to allow access into each room.  A window was installed in the office. The renovator considered both new rooms as a single work area and only erected a barrier between the bedroom/office and the hall.  

4. The bathroom floor, original since the house was built in the 1960s, was replaced with new ceramic tile. Both the existing floor and the existing walls were ceramic tile.

Answers:

1. The work area consists of the kitchen.  You should take a floor sample from the kitchen floor near where the cabinets were removed (X-1), because that is where the most lead dust was created.  Because there is only one window in the work area, you should take the windowsill (X-2) and the window trough (X-3) samples from this window.  The “outside the work area” sample should be taken from the hallway (X-4), since the barrier was constructed between the kitchen and the hallway.  The removal of the wall plate does not affect the analysis; the work in the kitchen was within that one room and conducted as part of a single project.

If the owner had not included the removal of the stove and the wall plate, how would that have affected clearance?  Answer: It would not have any effect; the cabinet replacement would still require clearance.  Follow-up question:  If the owner decided a month later to remove the stove and the wall plate, what would be required for clearance of that project?  Answer:  The plate is 18 inches on a side; with paint a few inches around it to be disturbed during removal.  The paint to be removed would be a square about 2 feet on a side, or about 4 square feet. Under the EPA RRP regulation, there would be no need for clearance, because the amount of paint disturbed is within the EPA regulation’s 6 square feet limit for minor repair and maintenance activities.  Note that, if the work is done under the HUD rule, this project would need to be cleared, because the paint disturbance of 4 square feet is above HUD’s de minimis threshold of 2 square feet.

2. The work area consists of Bedroom 2.  You should take the floor sample from the bedroom floor near the windows (X-5).  Since the barrier was constructed at the existing doorway, the “outside the work area” sample should be taken from the Hall near the door (X-6).  In this room, even though the windows are new, samples should be taken from both the sill and the trough of each window (X-14, X-15), because wall paint and lead-contaminated dust could be disturbed during installation of the windows.  As a point of discussion, to keep the exercise within the class time available, just the first 13 samples are shown in the answer key and the lab report.

3. In this example, work area is Bedroom 3 and the Office.  Since there is more than one room, but fewer than four rooms, within the work area, both rooms must be sampled.  X‑7 is the floor sample in the Bedroom and X-8 is the floor sample from the Office.  A windowsill sample (X-9) and window trough sample (X-10) should be collected from the Bedroom window.  Since a window was installed in the office, two window samples, a windowsill sample (X-12) and a window trough sample (X-13), are required.  On this job, the barrier was constructed between the original bedroom (now Bedroom 3 and the Office) and the Hall, so the “outside the work area” sample should be taken from the Hall (X-11).

4. No samples required since no lead-based paint was disturbed.
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Answers to Activity 3:  Interpreting Laboratory Results
Instructions: The purpose of this activity is to test your ability to verify the results received from the laboratory, compare these results to EPA dust clearance standards, and interpret the results. Using the following excerpt from a lead dust clearance test results form, check the laboratory’s calculation of the dust lead loading.  (Note: To keep the exercise within the class time available, just the first 13 samples in the lab report are shown.)
	Sample #
	Location
	Surface
	Dimensions of Sample Area (ft²)
	Total Lead (µg)
	µg/ft²

	X-1
	Kitchen
	Floor
	1.070
	40
	42.8

	X-2
	Kitchen
	Interior windowsill
	0.969
	323
	333.3

	X-3
	Kitchen
	Window trough
	0.525
	210
	400.0

	X-4
	Hallway
	Floor
	1.107
	30
	27.1

	X-5
	Bedroom 2
	Floor
	0.988
	50
	50.6

	X-6
	Hall
	Floor
	1.107
	26
	23.5

	X-7
	Bedroom 3
	Floor
	1.094
	47
	43.0

	X-8
	Office
	Floor
	1.094
	192
	17.5

	X-9
	Bedroom 3
	Interior windowsill
	0.88
	412
	468.1

	X-10
	Bedroom 3
	Window  trough
	0.67
	111
	165.7

	X-11
	Hall
	Floor
	1.107
	900
	813.0

	X-12
	Office
	Interior windowsill
	0.88
	70
	795.5

	X-13
	Office
	Window trough
	0.76
	12
	15.8


1. Check the results (µg lead/ft²) for each sample.  If the results are incorrect, provide the correct results in µg lead/ft². 


X-1: 40/1.070 = 42.8 µg/ft² is incorrect (37.4 µg/ft² is the correct result) 
X-2: 323/0.969 = 333.3 µg/ft² is correct
X-3: 210/0.525 = 400.0 µg/ft² is correct
X-4: 30/1.107 = 27.1 µg/ft² is correct
X-5: 50/0.988 = 50.6 µg/ft² is correct
X-6: 26/1.107 = 23.5 µg/ft² is correct
X-7: 47/1.094 = 43.0 µg/ft² is correct
X-8 192/1.094= 17.5 µg/ft² is incorrect (175.5 µg/ft² is the correct result)
X-9: 412/0.88= 468.1µg/ft² is correct
X-10: 111/0.67= 165.7 µg/ft² is correct
X-11: 900/1.107= 813.0 µg/ft² is correct
X-12: 70/0.88= 795.5 µg/ft² is incorrect (79.5 µg/ft² is the correct result)
X-13: 12/0.76= 15.8 µg/ft² is correct
2. After verifying the laboratory’s results, compare these results to the appropriate EPA recommended guidance. Did the individual samples pass or fail the lead dust clearance test? 

	X-1: Result    37.4 µg/ft²
	Clearance Standard:      40 µg/ft²

	Pass or Fail?      Pass


	X-2: Result   333.3 µg/ft²
	Clearance Standard:     250 µg/ft²

	Pass or Fail?      Fail   

	X-3: Result    400.0 µg/ft²
	Clearance Standard:      400 µg/ft²

	Pass or Fail?      Fail


	X-4: Result   27.1 µg/ft²
	Clearance Standard:     40 µg/ft²
	Pass or Fail?      Pass 

	X-5: Result    50.6 µg/ft²
	Clearance Standard:      40 µg/ft²
	Pass or Fail?      Fail   

	X-6: Result    23.5 µg/ft²
	Clearance Standard:      40 µg/ft²
	Pass or Fail?      Pass   

	X-7: Result    43.0 µg/ft²
	Clearance Standard:      40 µg/ft²

	Pass or Fail?      Pass


	X-8: Result    175.5 µg/ft²
	Clearance Standard:      40 µg/ft²

	Pass or Fail?      Fail


	X-9:  Result   468.1 µg/ft²

	Clearance Standard:      250 µg/ft²

	Pass or Fail?      Fail


	X-10: Result   165.7 µg/ft²

	Clearance Standard:      400 µg/ft²

	Pass or Fail?      Pass


	X-11: Result    813.0µg/ft²

	Clearance Standard:      40 µg/ft²

	Pass or Fail?      Fail


	X-12: Result    79.5µg/ft²

	Clearance Standard:      250 µg/ft²

	Pass or Fail?      Pass


	X-13: Result    15.8 µg/ft²

	Clearance Standard:      400 µg/ft²

	Pass or Fail?      Pass



Answers to Activity 1: Where to Take Samples for Renovated Areas in HUD-Funded Projects
Scenario:  A homeowner received Federal rehabilitation assistance (less than $5,000) to renovate specific areas of her house.  After reading the description about each type of renovation performed, decide where and whether or not samples should be taken inside the house by marking an “X” on the floor plan (see floor plan on following page). 

1. The kitchen cabinets were replaced.  Next to the cabinets, a stove and the 18-inch-square metal wall plate that held the exhaust vent for the stove were removed. A plastic barrier was hung between the kitchen and the hallway during this project.

2. The two windows in Bedroom 2 had their sashes replaced with triple-paned, argon-gas- filled sashes.  The sashes were replaced from the inside and plastic was hung on the outside of the windows.  The contractor erected a barrier over the existing doorway to the bedroom.  (Note that this work scope differs from the scope in the EPA example.)

3. The homeowner’s company decided its employees could reduce both fuel costs and pollution by allowing them to work from home more often.  As a result, the homeowner needed to create an office space. She decided to split her spacious upstairs bedroom into a smaller bedroom and an office. She had a wall constructed in the middle to divide the room. The original bedroom door was removed and two new doors were installed to allow access into each room.  A window was installed in the office. The renovator considered both new rooms as a single work area and only erected a barrier between the bedroom/office and the hall.

4. The bathroom floor, original since the house was built in the 1960s, was replaced with new ceramic tile. Both the existing floor and the existing walls were ceramic tile.

HUD Answers:

Either a worksite-only clearance strategy, or a whole-unit clearance strategy may be used.

Sampling Strategy A - Worksite-Only Clearance in Multiple Areas (See diagram):  In this scenario, multiple work areas are created in the dwelling unit; one on the first floor and two on the second floor.  This strategy clears these areas is by considering them to be individual work areas.  This sampling strategy will require a minimum of 13 samples to be taken.  Under HUD’s Lead Safe Housing Rule, this project qualifies for worksite-only clearance because each work area was contained and the level of housing rehabilitation assistance is below $5,000.

1.
Work Area #1 consists of the kitchen.  You should take a floor sample from the kitchen floor near where the cabinets were hung (X-1).  Because there is only one window in the work area, you should take the windowsill (X-2) and the window trough (X-3) samples from this window.  The “outside the work area” sample should be taken from the hallway (X-4), since the barrier was constructed between the kitchen and the hallway.  A visual inspection is not needed on the exterior because the barrier was hung on the outside of the window.  A total of 4 samples are required for this work area.
Question for class discussion:  If the owner had not included the removal of the stove and the wall plate, how would that have affected clearance?  Answer: It would not have any effect; the cabinet replacement would still require clearance.  Follow-up question:  If the owner decided a month later to remove the stove and the wall plate, what would be required for clearance of that project?  Answer:  The plate is 18 inches on a side; with paint a few inches around it to be disturbed during removal.  The paint to be removed would be a square about 2 feet on a side, or about 4 square feet. Under the HUD Lead Safe Housing Rule, this project would need to be cleared, because the paint disturbance of 4 square feet is above HUD’s de minimis threshold of 2 square feet.  Note that, under the EPA RRP regulation, there would be no need for clearance, because the amount of paint disturbed by removing the metal plate is within the EPA regulation's 6 square feet limit for minor repair and maintenance activities.
2.
Work Area #2 is Bedroom 2.  Only the sashes of the windows were replaced and the frames and sills were not affected.  You should take the floor sample from the bedroom floor within 5 feet of the windows (X-5).  One window sill (X-6) and one trough sample (X-7) should be taken.  You may take the sill sample from one of the windows and the trough sample from the other.  Because the barrier was constructed at the existing doorway, the “outside the work area” sample should be taken from the Hall near the door (X-8).  An exterior visual inspection should be performed under the windows.  A total of 4 samples are required for this work area plus the exterior visual inspection.
3.
The work area is Bedroom 3 and the Office.  Since there is more than one room, but fewer than four rooms, within the work area, both rooms must be sampled.  X-9 is the floor sample in the Bedroom and X-10 is the floor sample from the Office.  For window sampling, the windows in Bedroom 3 and the Office, both within this work area, are matched up.  A windowsill sample (X-11) should be collected from the Bedroom window, and a window trough sample (X-12) should be collected from the Office window.  On this job, the barrier was constructed between the original bedroom (now Bedroom 3 and the Office) and the Hall, so the “outside the work area” sample should be taken from the Hall (X-13). A total of 5 samples are required for this work area.
4.
No samples are required because no lead-based paint was disturbed.

Sampling Strategy B:  Whole Unit Clearance for Interior Work with No Dust Containment:  In this scenario, the Lead Dust Sampling Technician elects to treat the entire unit as the work area, ignoring the containment barriers erected in the unit.  There are more than four rooms in the unit, so the LDST plans to sample the following four rooms where work was done:  Kitchen, Bedroom 2, Bedroom 3 and Office.  Each room requires a minimum of two samples, one from the floor and one from an interior window sill or trough, alternating from sill to trough between rooms.  A total of 11 samples are required for whole-unit clearance.
1. In the kitchen, one floor sample (X-1), one window sill (X-2) and one window trough (X‑3) sample are required.  A total of 3 samples in this room should be taken.

2. In Bedroom 2, one floor sample (X-5), one window sill (X-6) and one window trough (X‑7) sample are required.  A total of 3 samples in this room should be taken.

3. In Bedroom 3, one floor sample (X-9), and one window sill (X-11) are required.  The window in this room is matched up with the window in the office.  A total of 3 samples in this room should be taken.

4. In the Office, one floor sample (X-10), and one window trough sample (X-12) are required.  The window in this room is matched up with the window in Bedroom 3.  A total of 2 samples in this room should be taken.
5. No samples are required in the bathroom, because no lead-based paint was disturbed.
Note that an alternative strategy is to treat the whole unit as the work area, and also to consider the containment barriers erected in the unit.  A total of up to 20 samples are required in this scenario.  Because fewer samples are required in this unit for clearing the unit as a whole without considering the containment barriers, that approach, Strategy B, would be the choice between the whole-unit sampling strategies.





Answers to Activity 3:  Interpreting Laboratory Results In HUD-Funded Project

Instructions: The purpose of this activity is to test your ability to verify the results received from the laboratory, compare these results to EPA/HUD dust clearance standards, and interpret the results. Using the following excerpt from a lead dust clearance test results form, check the laboratory’s calculation of the dust lead loading.  (Note: To keep the exercise within the class time available, just the first 13 samples in the lab report are shown.)
	Sample #
	Location
	Surface
	Dimensions of Sample Area (ft²)
	Total Lead (µg)
	µg/ft²

	X-1
	Kitchen
	Floor
	1.070
	40
	42.8

	X-2
	Kitchen
	Interior windowsill
	0.969
	323
	333.3

	X-3
	Kitchen
	Window trough
	0.526
	156
	296.6

	X-4
	Hallway
	Floor
	1.107
	30
	27.1

	X-5
	Bedroom 2
	Floor
	0.988
	50
	50.6

	X-6
	Bedroom 2
	Interior Windowsill
	0.898
	289
	321.82

	X-7
	Bedroom 2
	Interior trough
	0.775
	154
	198.7

	X-8
	Hall
	Floor
	1.107
	26
	23.5

	X-9
	Bedroom 3
	Floor
	1.094
	47
	43.0

	X-10
	Office
	Floor
	1.094
	192
	17.5

	X-11
	Bedroom 3
	Interior windowsill
	0.88
	412
	468.1

	X-12
	Bedroom 3
	Interior trough
	0.67
	111
	165.7

	X-13
	Hall
	Floor
	1.107
	900
	813.0


3. Check the results (µg lead/ft²) for each sample.  If the results are incorrect, provide the correct results in µg lead/ft².  (Note: To keep the exercise within the class time available, just the first 13 samples in the lab report are shown.)

X-1: 40/1.070 = 42.8 µg/ft² is incorrect (37.4 µg/ft² is the correct result) 
X-2: 323/0.969 = 333.3 µg/ft² is correct
X-3: 156/0.526 = 296.6 µg/ft² is correct
X-4: 30/1.107 = 27.1 µg/ft² is correct
X-5: 50/0.988 = 50.6 µg/ft² is correct
X-6: 289/.898 = 321.82 µg/ft² is correct
X-7:  154/885 = 198.7µg/ft² is correct
X-8:  26/1.107 = 23.5 µg/ft² is correct
X-9: 47/1.094 = 43.0 µg/ft² is correct
X-10: 192/1.094= 17.5 µg/ft² is incorrect (175.5 µg/ft² is the correct result)
X-11: 412/0.88 = 468.1 µg/ft² is correct
X-12:  111/0.67 = 165.7 µg/ft² is correct
X-13: 900/1.107= 813.0 µg/ft² is correct
4. After verifying the laboratory’s results, compare these results to the appropriate EPA recommended guidance. Did the individual samples pass or fail the lead dust clearance test? (Note: To keep the exercise within the class time available, just the first 13 samples in the lab report are shown.)
	X-1: Result    37.4 µg/ft²
	Clearance Standard:      40 µg/ft²

	Pass or Fail?      Pass


	X-2: Result   333.3 µg/ft²
	Clearance Standard:     250 µg/ft²

	Pass or Fail?      Fail

	X-3: Result    296.6 µg/ft²
	Clearance Standard:      250 µg/ft²

	Pass or Fail?      Fail


	X-4: Result   27.1 µg/ft²
	Clearance Standard:     40 µg/ft²
	Pass or Fail?      Pass

	X-5: Result    50.6 µg/ft²
	Clearance Standard:      40 µg/ft²
	Pass or Fail?      Fail

	X-6: Result    333.3 µg/ft²
	Clearance Standard:     250 µg/ft²

	Pass or Fail?      Fail

	X-7: Result   296.6 µg/ft²
	Clearance Standard:      250 µg/ft²

	Pass or Fail?      Fail


	X-8: Result  23.5 µg/ft²
	Clearance Standard:      40 µg/ft²
	Pass or Fail?      Pass

	X-9: Result    43.0 µg/ft²
	Clearance Standard:      40 µg/ft²
	Pass or Fail?      Pass


	X-10: Result    175.5 µg/ft²
	Clearance Standard:      40 µg/ft²

	Pass or Fail?      Fail


	X-11:  Result   468.1 µg/ft²

	Clearance Standard:      250 µg/ft²

	Pass or Fail?      Fail


	X-12: Result   165.7 µg/ft²

	Clearance Standard:      400 µg/ft²
	Pass or Fail?      Pass

	X-13: Result    813.0µg/ft²

	Clearance Standard:      40 µg/ft²
	Pass or Fail?      Fail
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