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Lead-Safe Weatherization (LSW)
Lesson 1: LEAD-BASED PAINT – Overview
Workbook/Instructor Manual[footnoteRef:1] [1:  Unless otherwise noted, images are courtesy of Mike Vogel.] 


Lead is a poison that may be in the paint of homes constructed prior to 1978. For agencies weatherizing these homes, awareness of the hazards of lead in paint and applying lead-safe weatherization is critical to protecting the health of workers, their families, and occupants of the weatherized home.
Upon completion of this lesson, you will be able to answer and discuss the following questions:
· What is lead?
· Why was lead used?
· Where can lead be found today?
· What is a lead paint hazard related to weatherization?
· What lead-safe Rules and Standards apply to weatherization?

Estimated Completion Time:
· This lesson is designed to be completed in 1 hour - this may vary depending upon the amount of optional supplemental material, demonstrations, etc., that are incorporated into the presentation.
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WHAT IS LEAD?Photo courtesy of Marin County Health & Human Services

Lead is normally found as a heavy, durable, soft, gray metal. However, it may also be present in the form of dust or fumes. Due to the heaviness of lead, it tends to settle out of the air in about an hour. Lead does not break down or decay with time. The chemical symbol for lead is Pb, which comes from the Latin word Plumbum. 
Lead acts as is a poison when introduced into the body. Lead is most dangerous in the form of dust and fumes, which can’t be seen or smelled. When lead is dispersed into the air as dust or fumes, it can be inhaled and absorbed through the lungs and upper respiratory tract. Inhalation of airborne lead is generally the most common source of occupational lead absorption. Lead can also be absorbed through the digestive tract if it gets into the mouth and is swallowed. For example, lead dust on a windowsill gets transferred to the hand and then ingested when fingers, food, or cigarettes are placed into the mouth. Young children put their hands into their mouths frequently, so they are at a higher risk of being poisoned by lead.

WHY WAS LEAD USED?
Lead has been used for centuries.
Ancient Egypt: Lead was mined, refined, and used for sculpting, often as a substitute for bronze. It was also used as a pigment and binder in paints. The Egyptians knew that lead could kill people if they swallowed too much.
Ancient Greece: The Ancient Greeks used lead for sculpting. The Greek Physician Nicander was the first person to document the “tortures” of lead poisoning - foaming lips, bloated belly, drooping limbs, and inflamed mouth.
Ancient Rome: The Romans were the first to utilize lead for industrial purposes. They used lead pipes for the water supply system. Lead was also used to line goblets. The Romans continued to use lead even though they were aware of lead poisoning.
The Middle Ages – Europe: Lead was used by craftsmen and painters, and for industrial purposes (pipes, roof waterproofing membrane). Doctors realized that the health problems of painters, miners, and artists were commonly caused by exposure to lead.
Europe: Throughout Europe, it was widely known that exposure to lead caused serious health problems. In the 1400s, France and Spain prohibited adding lead to wine. “Lead-free” paints were made available to the public by the 1800s.
1900s - United States: Use of lead paint was promoted in advertisements. Many doctors studied and wrote articles about lead poisoning. In 1913, Dr. Alice Hamilton documented the occurrence of “wrist and foot drop” among immigrant workers in Chicago. (Centers for Disease Control. 1999. Morbidity and Mortality Weekly Report 49 (22). 11 June: 462).
Leaded Gasoline: Before 1973, lead was added to gasoline. As it burned, lead was released into the air through the car exhaust. The lead then settled to the ground, polluting nearby soils and water. In 1973, the Environmental Protection Agency (EPA) issued regulations that gradually reduced the amount of lead added to gasoline. By the mid-1990s, the national average level of lead found in children’s blood had dropped by 80 percent (Centers for Disease Control. 1999. Morbidity and Mortality Weekly Report 49 (22). 11 June: 462). Leaded gasoline is still available in the United States for use in aviation, farm equipment, lawn and garden equipment, logging equipment, industrial and light commercial equipment, construction machinery, recreational vehicles such as all terrain vehicles (ATVs), snowmobiles, and boats, and competitive race vehicles. In countries like Mexico and England, leaded gasoline is still used in automobiles.
WHERE IS LEAD FOUND TODAY?
The characteristics of lead have made it useful for many applications over the years. For instance, lead has been used to make containers and vessels, coins, ornaments, cosmetics, plumbing, paints varnishes, and pesticides as well as a whole host of other products.. Lead paint can be found in homes, schools and other buildings. It can be found on furniture, toys, playground equipment, cars, boats and many other items. Lead paint is used by industries on towers, tanks, bridges, ships and warehouses. Lead can also be found in primers used on metal building components. 


Industrial Lead Use: Lead is still used to make batteries, ceramics, lead crystal, bullets, and some plastics. The use of lead in these products can pollute soil, water, and air, and may also contribute to human ingestion of lead. Elevated lead levels can be also found in and around mines and smelters. Lead-based paint is still allowed for industrial use. Today lead-based paints are used in shipbuilding, on bridges and on steel structures to prevent rust and corrosion. Blasting and grinding of lead-based paint on steel structures is responsible for the creation of huge amounts of lead dust. The dust gets into the air, nearby soils, plants, and water, putting workers and community residents at risk. Additionally, individuals can be exposed to lead fumes from heated or burned lead-based painted structures. Welders and people using cutting torches on painted metal are examples of people who are at risk of exposure to lead fumes. 



[image: leadinfoodwater]Food: Food can become contaminated with lead in several ways:
· Plants absorb lead from contaminated soils (vegetables or fruits).
· Use of lead-containing ceramic ware, pottery, and glassware.
· Cans are sealed with lead solder.
Water: Lead was used in pipes and solder until the mid-1980’s. Lead from the plumbing leached into the drinking water. The Safe Drinking Water Act (1986 and 1988) made it illegal to use lead in residential plumbing.




Soil: Traces of lead can be found in most soils. High levels of lead in soil can come from paint dust, leaded gas exhaust, and industrial releases. Some playgrounds have high levels of lead. Children who play in these areas have an increased risk of exposure to lead, which could poison them. Pets, such as dogs and cats, can transfer the lead from an outside source into our homes. Since lead does not dissipate, degrade or decay, the lead in soil becomes a long-term source of lead exposure. Even though lead emissions from gasoline have been virtually eliminated, an estimated 4 - 5 million metric tons of lead used in gasoline remain in dust and soil. 
(Agency for Toxic Substances and Disease Registry. The nature and extent of lead poisoning in children in the United States: a report to Congress. Atlanta: ATSDR, 1988).  
Occupational and Hobby Exposure: People (including weatherization crews, renovators and contractors) who work with lead-containing materials are in danger of lead poisoning. If not adequately cleaned from the work site, lead dust from their work tools and equipment, shoes, hair and skin may be brought into their work and personal vehicles and then brought home. In this way, workers and hobbyists can expose their families to high lead levels.
	Occupational Exposure
· Weatherization workers
· Steel welders and cutters
· Carpenters
· Renovators
· Plumbers and pipe fitters
· Painters
· Electronics workers
· Plastic manufacturers
· Wire and cable manufacturers
· Firearm production and use
· Car mechanics
· Printers and artists
	Hobbies
· Home remodeling
· Glazed pottery making
· Target shooting
· Electronics
· Car and boat repair
· Furniture refinishing
· Artistic painting
· Making lead fishing sinkers and lures
· Stained-glass making


Lead in Housing: Current information from the U.S. Housing and Urban Development indicates that 24 million homes in the U.S. have peeling or chipping lead-based or high levels of lead in dust, with many of these homes to children under the age of six.. The primary concern for a Weatherization program is the use of lead in paints, stains and solid-colored varnishes. 
Lead was used in paints for several reasons: 
· Increase paint durability
· Used as a pigment
· Used to make paint colors more vibrant
· Made paint more weather resistant
· Resisted the growth of mold and mildew
· Helped prevent corrosion of metal surfaces
· Lead was also added to paint to make it dry faster
HUD estimates that 90 percent of privately owned homes built before 1940 contain some lead-based paint.   While not all house components may have been painted with lead-based paint, the older the house, the more likely it is to contain lead-based paint.   The following table provides a reference regarding the percent of components painted with lead-based paint for various years of construction.   It is important to remember however, that testing is the only reliable way to determine if a painted, stained or varnished surface contains lead.   With weatherization, if components are not tested, it must be assumed that lead IS contained in the surface coating.


Lead-Based Paint Percent By Component - Year of Construction
	
	Component Type
	All Years
	1978-1998
	1960-1977
	1940-1959
	Before 1940

	Interior
	Walls, Floors, Ceilings
	2%
	 0%
	 1%
	2%
	7%

	
	Windows
	9%
	 1%
	 2%
	6%
	21%

	
	Doors
	7%
	 0%
	 1%
	7%
	22%

	
	Trim
	5%
	 0%
	 2%
	4%
	15%

	
	Other
	4%
	 0%
	 1%
	2%
	12%

	Exterior 
	Walls
	14%
	 0%
	 9%
	18%
	34%

	
	Windows
	25%
	 0%
	 12%
	30%
	41%

	
	Doors
	15%
	 2%
	 5%
	29%
	33%

	
	Trim
	11%
	 3%
	 8%
	16%
	24%

	
	Porch
	15%
	 1%
	 7%
	25%
	28%

	
	Other
	18%
	 0%
	 8%
	37%
	37%





What is Lead-Based Paint?
Federal standards define lead- based paint as any paint or surface coating that contain lead equal to or in excess of 1.0 milligram per square centimeter or more than 0.5 percent by weight. Since paint with concentrations can still cause health concerns, some states and localities regulate paint at lower concentrations than the federal standard.  It is important to check with your state or local health department to see if they have requirements that are more stringent than the Federal requirements.

Lead Paint Hazards
Simply looking at a painted surface will not reveal the presence of lead. Although a painted surface may be intact, it still may pose a hazard if disturbed by the occupant or during the weatherization process. While testing is the only reliable way to determine if a painted, stained or varnished surface contains lead, weatherization workers should note, especially in older homes that the condition of component surfaces (even those that they are not working on can pose a hazard to occupants.   

Workers should note and alert occupants of these high-risk lead paint hazards:
· Paint that is deteriorated, flaking or peeling
· Painted surfaces that are accessible to children under the age of six (i.e. window sills)
· Do-it-Yourself occupant demolition and renovation (remodeling)

Lead debris and dust from any of these conditions, even in small amounts, can poison children and adults. 
· Children can swallow and inhale dust during ordinary activities.
· Adults swallow and breathe dust during work activities.  

Especially vulnerable to lead exposure are:
· Babies
· Children under the age of six
· Pregnant women and their unborn babies
· Worker involves with renovation

Ban of Lead in Pre-1978 Paints. 
Extensive regulatory and educational efforts have been undertaken since the late 1970s, including action taken by the Consumer Product Safety Commission (CPSC) to ban most paints manufactured after 1978 containing 0.06 percent or more lead. These actions have dramatically reduced blood lead levels nationwide. Blood lead level estimates from the most recent National Health and Nutrition Examination Survey provided evidence supporting this public health achievement. Overall average blood lead levels were reduced by about 78 percent from 1976 to 1991. Although a 1993 CPSC study of consumer paint samples found that paints on the market meet the standard and are actually below the 0.06 percent level, the Commission continues to be concerned about lead remaining in older homes.
The following items were not listed in the 1978 CPSC ban:
· Paint for agricultural and industrial equipment
· Industrial and commercial paints (i.e., traffic marking paint)
· Graphic art paints (used on billboards, road signs, etc.) and paints used by artists
· Touch-up paint for agricultural equipment, lawn and garden equipment, and appliances
· Catalyzed coatings on radio-controlled model airplanes
· Paint on the back of mirrors
· Metal furniture bearing factory-applied coatings
· Items whose lead hazard was not due to lead paint (mini-blinds, crayons, jewelry, and figurines used for game pieces).
· Candle wicks and cosmetics

Lead Based Paint Hazards in Weatherization
Weatherization involves cutting, scraping, drilling, pounding and removal of home components that may contain lead.  Renovation activities (Weatherization IS Renovation) that disturb lead-based paint create debris and dust that can expose occupants and workers to the poisonous dust.   Unless protected, Weatherization workers swallow and breathe poisonous lead dust during work activities. 
A lead-based paint hazard exists wherever lead dust is present in levels that exceed the regulatory standards. However, in the case of Weatherization, without testing for the presence of lead in a painted surface, it is impossible to know if lead is present. Therefore, unless the home has been certified as lead-free, lead-safe weatherization practices must be applied to ALL pre-1978 housing. 
Every home and every specific Weatherization measure is unique. Therefore, the level of protection and containment required to avoid the generation and spread of leaded dust will be based on the hazards present, the age of the home, the scope of work activities, and any customer health issues. Although Weatherization jobs require individual assessments, lead hazards and LSW work generally falls into two containment levels covered in detail in Lesson 3 of this training program. 

Lead-Safe Weatherization
Working safely with leaded surfaces and components is not new to weatherization.   “Lead-Safe Weatherization or LSW” standards where first defined in Weatherization Program 02-1, issued May 10, 2001.  The WPN defined, training requirements, minimum standards, testing limitations, deferral policy among other requirements when dealing with lead in pre-1978 homes. Lead-Safe Weatherization (LSW) is a set of protocols and minimum standards established by the U.S. Department of Energy[footnoteRef:2] to reduce and control the amount of lead dust and paint chips that are generated when disturbing surfaces that may have lead-based paint. [2:  Weatherization Program Notice (WPN) 02–6 issued July 12, 2002, replacing DOE WPN 01-10 issued May 10, 2001; and required by WPN 11-6, Weatherization Health and Safety Guidance issued January 12, 2011.] 


Since the establishment of LSW in 2001, the U.S. Department of Energy, in consultation with the Weatherization Health and Safety Committee has monitored the implementation of weatherization lead-safe work practices to assure they are controlling lead dust in client homes. Research, specifically dealing with lead-based paint and weatherization has also been implemented to verify that LSW practices are effective.

EPA Lead: Renovation, Repair, and Painting Rule (RRP)
Following the issuance of WPN 02-1, the U.S. EPA announced new lead-safe work rules that would take effect April 22, 2010 .    The Environmental Protection Agency’s (EPA) Lead; Renovation, Repair, and Painting Program” Rule (40 CFR 745) was instituted and ‘‘weatherization,’’ was added to the Rule’s definition of “renovation” to make it clear that all LSW activities are covered by the Rule if they disturb painted surfaces.
‘‘Renovation’’ means the modification of any existing structure, or portion thereof, that results in the disturbance of painted surfaces, unless that activity is performed as part of an abatement as defined EPA 40 CFR 745.223. The term renovation includes (but is not limited to): 
· The removal, modification or repair of painted surfaces or painted components e.g., modification of painted doors, surface restoration, window repair, surface preparation activities such as sanding, scraping, or other such activities that may generate paint dust); The removal of building components (e.g., walls, ceilings, plumbing, windows); Weatherization projects (e.g., cutting holes in painted surfaces to install blown-in insulation or to gain access to attics, planing thresholds to install weather-stripping), and interim controls that disturb painted surfaces. 
The RRP Rule further requires that those entities that are conducting renovation use trained “Certified Renovators” by EPA “Certified Firms”.   The RRP Rule is enforced by the U.S. EPA or “EPA approved states and tribles.


DOE Response to RRP.
As a result of monitoring, research and the EPA RRP Rule, the U.S. Department of Energy has issued further guidance to weatherization programs. For a full review of LSW guidance weatherization programs should review these notices:
· WPN 08-6 (issued September 22, 2008) Interim Lead-Safe Weatherization Guidance & Attachments:
· Minimum Standards for LSW. 
· LSW Glossary of Terms.
· WPN 09-6 (issues January 7, 2009) Lead-Safe Weatherization – Additional Materials and Information.
· WPN 11-6 (issued January 12, 2011) Weatherization Health and Safety Guidance and subsequent Health and Safety Guidance Program Notices.
This training was developed to highlight the LSW requirements of these notices.

OSHA Worker Protection Standards
Even if DOE and EPA did not have rules dealing with lead exposure to workers implementing Lead-Safe Weatherization (LSW), the Occupational Safety and Health Administration (OSHA) is an agency of the Department of Labor which writes and enforces rules protecting workers on the job.
To protect employees from lead hazards, the OSHA Lead in Construction Standard (29 CFR 1926.62) was developed.   The Standard became law on June 3, 1993. The OSHA Standard set two legal limits for the amount of lead workers are allowed to breathe.
Personal Air Monitoring.   When performing weatherization work that disturbs lead-based paint, the most likely route of exposure for workers is by inhalation of lead dust. The Occupational Safety and Health Administration (OSHA) has established permissible exposure levels for numerous airborne contaminants, including lead. In order to determine worker exposures to lead, an employee exposure assessment and personal air monitoring must be conducted. This type of testing for lead requires the worker to wear a portable sampling pump that pulls air through a filter. The filter must be analyzed by a laboratory to determine lead content. Air testing requires that air pumps be calibrated and start and stop times recorded so that the volume of air pulled through the filter is known, so the laboratory
results can be reported in milligrams per cubic meter of air (mg/m3) for comparison with the OSHA standard. 

The 12 Steps of Lead-Safe Weatherization
When working on homes constructed or remodeled before 1978 weatherization crews MUST work in compliance with the U.S. EPA, Renovation, Repair, and Painting (RRP) Rule, and Occupational Safety and Health Administration (OSHA) Worker Safety Rules.   Along with RRP and OSHA, LSW is comprised of these 12 elements, which will be dealt with in their entirety in Lesson 3 of this training curriculum:
1. Worker training.
2. Pre-1978 lead testing or assuming presence of lead.
3. Client notification - “Pre-Renovation Education.”
4. Barriers and signage/Restricting access.
5. Containment.
6. Personal protective equipment (PPE)/Respiratory protection.
7. Safe work practices/Tools.
8. Work-site cleanup.
9. Work-site visual inspection.
10. Cleaning verification.
11. Debris disposal.
12. Documentation.























END of LSW LESSON 1.
Proceed with Review and Activities










































EXERCISE: IDENTIFYING COMMON WEATHERIZATION PRACTICES THAT PRODUCE A LOT OF DUST AND DEBRIS

Directions: In groups of 3 to 5 take 10 minutes to answer the questions below. Assign one person to report your group’s answers to the rest of the class.

Rank the work practice descriptions according to the amount of dust and paint chips you think they make. In the table below, under the column labeled “Rank”, indicate which work practice makes the most dust and debris, followed by the one that makes the second most amount of dust and debris and finally the one that makes the third most amount of dust and debris.
Continue until you have ranked each work practice according to how much dust and debris you think it will make. A smaller number means that you think the work practice will create more dust or debris than a larger number.
If you think some work practices make about the same amount of dust or debris, you can give them the same rank. If you think that each practice makes different amounts of dust, rank them from 1-7.


	Work Practice Description

	Rank

	Cutting or planing the bottom of a painted door with power tools

	

	Drilling holes in the side walls to install insulation

	

	Removing a window for replacement

	

	Removing old caulking or weatherstripping around windows or doors

	

	Re-glazing a window pane

	

	Conducting a blower door test

	

	Replacing a forced air HVAC System

	










1. For the work practice(s) that you ranked #1, tell why you think it makes the most dust and debris.
2.	For the work practice(s) that you ranked last, tell why you think it makes the least amount of dust and debris.
3.	If you actually did any of the jobs described above, what would you do to clean up when the job was finished?
Points for Discussion
(Comments to the following discussion points are found at the end of this module.)
1. Does it make a difference if there is a lot or a little lead dust generated? 
2. Why should Weatherization crews be aware of the physical condition of a home before conducting an audit?
3. How does the amount of lead dust generated by weatherization activities depend upon the work practices?



























LSW LESSON 1: SUMMARY & REVIEW
What Is Lead?
· Lead is a heavy metal.
· Lead is a dangerous poison.
· Lead dust settles in about an hour.
· Lead has been used for thousands of years.
· Lead enhances color, resists mold and mildew, prevents corrosion, and makes paints more durable.
Where Can Lead Be Found?
· In paint on/in homes, schools, buildings, furniture, toys, playground equipment, cars, boats, etc.
· Any home built before 1978 may contain lead-based paint.
· The U.S. banned the use of lead in homes in 1978.
· Lead is still in paint used for industrial/commercial purposes.
· Industrial releases are another source of lead exposure.
· Lead was once routinely added to gasoline. Some of that lead remains in the soil today.
· Soil, food, and water may have lead residue or dust.
· Pottery, crystal, cans, glassware, solder and plumbing may contain lead.
· Various jobs and hobbies expose people to lead.
What Is a Lead-Based Paint Hazard?
· When lead-based paint chips, peels, become dust, or fumes.
· When lead-based paint is on chewable surfaces.
· When lead-based paint is on an impact or friction surface.
· When lead is present in dust or soil above the established standards.
· Lead dust is the main source of exposure that leads to lead poisoning.
· Lead dust is created when: 
· Lead-based paint gets old and deteriorates
· Lead-based paint surfaces are broken, damaged, or disturbed
· Lead painted surfaces are sanded or scraped

What is Compliance Rule and Standards must Weatherization follow?
· DOE LSW Weatherization Program Notices and Minimum Standards
· EPA Lead: Renovation, Repair and Painting Rule
· OSHA Lead in Construction Standard

What are the 12 Core Elements of LSW
1. Worker training
2. Pre-1978 lead testing or assuming presence of lead.
3. Client notification - “Pre-Renovation Education.”
4. Barriers and signage/Restricting access.
5. Containment.
6. Personal protective equipment (PPE)/Respiratory protection.
7. Safe work practices/Tools.
8. Work-site cleanup.
9. Work-site visual inspection.
10. Cleaning verification.
11. Debris disposal.
12. Documentation.

Points for Discussion
Comments

1. Does it make a difference if there is a lot or a little lead dust generated? 
Without testing we don’t really know how much lead is present in the dust generated by weatherization activities. In all cases, Lead-Safe Weatherization practices must be followed since it is difficult to assess lead levels visually. Even small levels can cause health problems to children and to adults.
2. Why should Weatherization crews be aware of the physical condition of a home before conducting an audit?
Air movement from a blower door or duct blaster may disturb and circulate lead dust throughout the home. If the home has noticeable paint damage (flaking) or there is an appreciable amount of dust, it might be best to defer or delay the project until the condition is corrected.
3. How does the amount of lead dust generated by Weatherization activities depend upon the work practices?
A. Working dry will generate a lot of dust.
B. Containing dust with plastic and using wet methods will generate less dust.
C. Containing dust with plastic and using wet methods along with HEPA attached equipment will generate even less dust.
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