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��tc "Section 1.0 Introduction"�Section 1.0 

Introduction





This section provides an overview of potential hazards associated with lead exposures.





�tc "1.1	Medical Concerns"�1.1	Medical Concerns



Within the last few years, the medical community has concluded that exposures to low levels of lead, once considered safe, can have an adverse effect on health. This seems to be particularly true for children, who absorb about 40 percent more lead than an adult when an exposure occurs.



Exposure to lead may cause damage to the body's blood system, and to the neural, urinary, and reproductive systems. Research has documented a strong correlation between lead exposure and learning disabilities among children. Lead enters the bloodstream and may begin causing damage immediately. It does not pass through the body directly but is stored in bones and slowly released over time, resulting in a long-term impact to the body even after an individual has been removed from an affected area. Symptoms and elevated blood and urine lead levels occur rapidly after exposures.

  

The impetus for change in dealing with lead came in 1991, when the national Centers for Disease Control (CDC) lowered its threshold for concern from 25 to 10 micrograms of lead per deciliter of blood. With the reduction, the U.S. Environmental Protection Agency (EPA) estimated that 10 to 15 percent of all preschoolers have lead levels high enough to impair their neurological development to a subtle but significant degree.



New regulations governing testing, training, abatement, disposal, and worker protection are being developed by federal and state agencies to reduce exposures from all environmental sources.  

��tc "1.2	Sources of Lead"�1.2	Sources of Lead



Sources of lead in our environment include lead-based paint (LBP), lead in water, and lead-contaminated soil. Prior to 1990, leaded gasoline was considered by the EPA to be the most likely source of exposure to the general population and is being phased out. 



Flaking and peeling paint represents an obvious exposure concern in homes, day care centers, schools, and playgrounds. Less obvious but equally dangerous is lead-containing dust generated during renovation, demolition, sanding, and stripping of painted surfaces. Lead-containing dust can also be generated when surface abrasion occurs during such routine activities as opening and shutting doors and windows. Toddlers and young children may chew on painted surfaces such as window sills while teething. Leaded paint actually has a sweet taste, which encourages toddlers to chew on it.  



Lead-containing pipes in many municipalities leach enough lead to be an exposure source. Even new brass fixtures, which have been allowed to contain up to 8 percent lead, can leach enough lead to cause the water to exceed the EPA's drinking water standards. The EPA recently released its testing results for water authorities around the country. For information on your particular area, call your local water authority or BEE.



Soil also represents a potential exposure concern, especially in urban areas, where the levels of past auto and industrial emissions have left significant residues of lead. In more rural areas, where many military bases are located, lead-tainted soil is found near homes where deteriorated exterior paint has leached into the soil from rain. Very high levels of lead in soil have been found around steel structures such as bridges, water towers, and shooting ranges.�	�tc "Section 2.0  Designation of Duties"�Section 2.0�private �

	Designation of Duties







This section assigns specific responsibilities within the LBP Management Plan. The responsibilities of key individuals/groups are summarized below.



	•	Environmental Protection Committee. Will direct development and monitor the LBP Management Plan.



	•	Lead Based Paint Program Officer. Will implement and oversee the day-to-day activities of the Plan.



	•	Chief of Aerospace Medicine. Will direct development of the base blood lead screening program. Will direct lead toxicity investigations.



	•	Military Public Health. Will implement and maintain the blood lead screening program. Will notify the Chief of Aerospace Medicine when an elevated blood lead level is encountered.



	•	Civil Engineering. Will modify design, renovation, construction, and maintenance work practices to protect base personnel, employees, and contractors from lead exposure as discussed in this plan.



	•	Civil Engineering Planners and Designers. With assistance from the Lead-Based Paint Program Officer will determine if LBP will be affected during their projects. They will determine how the material should be handled and will clearly inform the contractors or base personnel performing the work of the potential hazard.



	•	Contracting Officer. Will ensure that planners and designers have identified potential lead hazards and have clearly identified them to contractors in the bid documents.



	•	Supply Activities. Will work with vendors to identify lead-containing products being used at the base, and take steps to control their use and seek alternative products.



	•	Military Family Housing Officer. Will ensure that newcomers to base housing are informed of potential LBP hazards.



	•	Facility Managers. Will report signs of potential LBP hazard problems to the Lead-Based Paint Program Officer.



	•	Morale Welfare Officer. Will ensure that users of day care centers and children-oriented facilities are informed of actual or potential LBP hazards and report signs of hazards to the Lead Based Paint Program Officer.



	•	Public Affairs. Will be responsible for keeping base residents and employees informed of LBP management activities.



	•	Bioenvironmental Engineering. Will conduct environmental and personal testing required by the LBP Management Plan and assist in hazard inspections and lead toxicity investigations.





An effective lead management program requires that these positions and organizations interrelate to communicate with each other effectively and carry out the management activities. The base Environmental Protection Committee (EPC) will be responsible for developing the program and enforcing its operation. 



Sections 2.1 through 2.12 describe each department's responsibilities in detail.



�tc "2.1	Environmental Protection Committee (EPC)"�2.1	Environmental Protection Committee (EPC)  



The EPC, in addition to its other responsibilities, will direct development of a base-specific plan to manage lead hazards. The committee will be responsible for the following:



	•	Create a LBP hazard sub-committee

	•	Direct development and monitor the LBP Management Plan



	•	Evaluate Plan's effectiveness through periodic meetings



	•	Approve the Base Awareness and Education Plan discussed in Section 10



	•	Review reports provided by the Lead Based Paint Program Officer



	•	Receive updates from Military Public Health on the blood lead screening program



	•	Coordinate activities between organizations for the control and elimination of lead containing materials and products (i.e., supply, CE for coating materials, base plumbing shop, etc.)



	•	Direct modification or changes to the Plan when necessary to improve operations or to comply with new regulatory requirements



	•	Review reports on Lead Toxicity Investigations (LTIs)



	•	Identify and appoint key individuals to serve on LTIs







The LBPPO will submit a written report to the EPC summarizing activities of the program, and the committee will monitor proposed abatement work, lead testing results, noncompliance situations, recommendations for modifications to the program, and equipment needed to maintain the program.

 

�tc "2.2	Lead-Based Paint Program Officer (LBPPO)"�2.2	Lead-Based Paint Program Officer (LBPPO)



Base Civil Engineering (BCE) oversees the majority of renovation, building, demolition, and maintenance activities at the base. As a result, the EPC usually appoints a CE person as the LBPPO. This individual will be responsible for implementing and overseeing the LBP Management Plan. 



The qualifications and duties of the LBPPO are described below.



�tc "2.2.1	Training"�2.2.1	Training



The individual should possess the technical ability to attend and successfully complete a one-week lead hazard training course approved by the EPA.

		

��tc "2.2.2	Duties "�2.2.2	Duties



The LBPPO duties are as follows:



	•	Maintain and/or identify location of all records for the program, including lead surveys, lab results, inspections, abatement actions, and other information identified in Section 7.



	•	Identify priority facilities as described in Section 4.1. 



	•	Coordinate completion of initial surveys of family housing and priority facilities to determine lead hazards.



	•	Direct periodic visual inspections to assess conditions of painted surfaces and other lead hazards.



	•	Assist project planners and designers in determining if their proposed projects will impact lead and how to deal with it. Review contract documents.



	•	Coordinate completion of surveys of facilities prior to renovation, demolition, maintenance, and other Base Civil Engineering activities that may disturb lead-containing materials.



	•	Develop and provide in-house educational and training sessions for Base Civil Engineering (BCE), Bioenvironmental Engineering (BEE), Military Family Housing (MFH), and Military Public Health (MPH) on the LBP management program.



	•	Consult with MFH and PA and develop an informational package for base newcomers, addressing lead hazards as discussed in Section 10.3.



	•	Consult with the Morale Welfare Officer and develop and provide the information on Day Care Centers and Providers noted in Section 10.4.



	•	Coordinate and supervise abatement and interim maintenance activities. 



	•	Review status reports from inspectors identified in Section 4.3.



	•	Maintain an inventory of training resources, and keep updated copies of applicable regulations on file.



	•	In coordination with MPH, MFH, the EPC, and Public Affairs, develop a base awareness and education plan as detailed in Section 10, and conduct periodic base meetings to discuss lead-abatement activities, lead screening results, and ways to maintain a safe home environment.



	•	Develop quarterly reports and present status of the LBP Management Plan to the EPC. Report should include current activities of the program, completed and proposed abatement work, lead testing results, noncompliance situations, recommendations for modifications to the program, and equipment needed to maintain the program.



	•	Coordinate and ensure inspections and dust sampling as described in Section 5.3, In-Place Management.



	•	Assist in Lead Toxicity Investigations (LTI), as defined in Section 3.



	•	Develop a “cradle to grave” manifest system for lead products used at the base in conjunction with Base Supply, as discussed in Section 5.4.2.



	•	Review contractor submittals, including training certifications, respirator fit test records, and medical records.



	•	Establish long-term abatement plans and, in consultation with MFH, designate “safe” units as temporary living quarters for tenants displaced by abatement operations.





�tc "2.3	Chief of Aerospace Medicine (SGP)"�2.3	Chief of Aerospace Medicine (SGP)



SGP will perform the following:



	•	Initiate and supervise Lead Toxicity Investigations.

	•	Conduct follow-up physician treatment for children with Elevated Blood Lead (EBL) levels.



	•	Oversee the development of the base blood lead screening program. 



	•	Attend the EPC meetings and participate on the Lead Hazard Sub-committee.



The lead screening program will include periodic blood lead testing for children under the age of 7, the lead exposure questionnaire, and a database to track blood lead levels. Refer to Section 6 for more details.



When an elevated blood lead level is encountered, the SGP will initiate an LTI as noted in Section 3. Upon completion of the investigation, the SGP will present a written report to the EPC summarizing the team's findings and actions. Follow-up medical treatment for each child will be at the discretion of the SGP. 



�tc "2.4	Military Public Health (MPH)"�2.4	Military Public Health (MPH)



In consultation with the SGP, MPH will conduct the following:



	•	Attend EPC meetings and participate on the Lead Hazard Sub-committee.

	•	Develop and implement the lead screening program and lead exposure questionnaire



	•	Maintain a database of lead exposure records



	•	Notify SGP immediately when an EBL is encountered and assist SGP in the ensuing LTI



	•	Present the status of its lead-screening program to the EPC through the LBPPO with a written summary of results for the last reporting period



	•	Statistically evaluate blood lead screening data that show a continued increase from average levels

 

	•	Develop an educational pamphlet, similar to the one included in Appendix 1. This information should be provided to all families currently residing at the base, new base arrivals (including childless couples), and parents of newborns



	•	Administer the lead exposure questionnaire and discuss the informational pamphlet during routine infant and toddler exams



	•	In conjunction with the PA, develop the base awareness and education plan and in conducting periodic base meetings to discuss activities of the LBP Management Plan



	•	Inform families or expectant parents of actual or potential lead hazards and what they can do to reduce their exposures as discussed in Section 10.2





��tc "2.5 	Contracting Officers (COs)"�2.5 	Contracting Officers (COs)





Contracting Officers will play a key role in the LBP Management Plan. Because lead contamination is often not easy to spot, a child will often become very ill with high blood lead levels before the parent recognizes that a problem exists. This is why contracting activities, especially those performed within homes, should be closely monitored.



Contracting Officers will be responsible for:



	•	Ensuring that project planners and designers have clearly identified lead hazards to contractors in the bid documents.



	•	Ensuring that surveys as described in Section 5.3.5 have been completed. 



	•	The Contracting Officer, in conjunction with BCE, should develop standard contract language to inform contractors of the potential to disturb LBP. It will be up to the project designers to determine where the hazards may exist and what steps the contractors must take to protect base personnel and families.



	•	CO will inform all base contractors, from cable TV installers to demolition crews, that they may encounter lead-containing materials while conducting their work and that they must take precautions to protect their workers. 





�tc "2.6 	Supply Activities "�2.6 	Supply Activities



At                                                         Air Force Base, the Supply Activities will comply with the following: 



	•	Attend EPC meetings and participate on the Lead Hazard Sub-committee.

	•	Request current Material Safety Data Sheets (MSDSs) from paint, plumbing, battery, and gun/ammo suppliers. MSDSs for other supplies that are suspect should also be requested from suppliers. 



	•	Create and maintain a database for all supplies being purchased that contain lead. 



	•	Provide a copy of the database to the LBPPO.



	•	Request in writing that suppliers provide information on lead-free substitutes for these materials. It may not be possible to eliminate all sources of lead in the supply line. [For example, paint used for runways usually contains lead, to increase its durability. Some alternative products have been developed but have not proved as effective.] 



	•	Provide written summaries yearly to the LBPPO on products that contain lead, where they are being used, efforts to find alternatives, and reasons why alternatives have not been selected.



	•	Each Supply Activity will keep an inventory of all lead-containing materials and where they were used or are currently stored. During an LTI, this information will need to be readily available to the LTI team. 



	•	Develop a “cradle to grave” manifest system for lead products as defined in Section 5.4.2.



	•	When such materials are requested, inform the individual that he or she will be working with lead and must confer with the LBPPO on safety precautions before using the material.



	•	Do not release lead-containing materials for use in self-help activities except when specifically approved, on a case-by-case basis, by the LBPPO.





�tc "2.7	Civil Engineering Planners, Designers, and Workers "�2.7	Civil Engineering Planners, Designers, and Workers



Planners, designers, and workers must know where lead-containing materials may be encountered. Consider:

	•	Demolition of painted buildings or structures

	•	Renovation projects, including partial demolitions, installation of new windows or siding, and general remodeling

	•	Maintenance activities that involve any cutting, drilling, or sanding of painted surfaces. Burning, welding, or cutting of any metal materials, whether painted, primed, or noncoated, can release very high levels of lead. Lead fumes will be generated when heated above 600oF.

	•	All self-help program activities

	•	Plumbing work requiring welding, soldering, or replacement of metal fixtures or demolition of painted surfaces



	•	Soil excavation



	•	Use of any new products that contain lead. Each Supply Activity is responsible for providing information to individuals who will be using lead-containing materials.



In the initial design phase of a project or work requirement development, include the LBPPO to determine potential areas of concern. If necessary, a predesign survey may need to be conducted. The survey may include a visual inspection (see Appendix 2 for procedures) and bulk sampling to assess lead hazards. If hazards are identified, the planners, designers, and workers will need to incorporate necessary abatement procedures into their work plans or contract documents. If abatement is required, refer to Appendix 3 for checklist of activities to complete.



BCE employees who conduct routine maintenance procedures should also be trained by the LBPPO and be able to recognize and address lead hazards that they may encounter. Training should include how to conduct work to minimize exposure, worker and occupant protection, and cleanup methods to be followed. See Appendix 4 for Training Outline.



�tc "2.8 	Military Family Housing (MFH) Officer"�2.8 	Military Family Housing (MFH) Officer



Children are affected the most severely from lead exposure, and therefore the MFH officer involvement in the LBP Management Plan will be very important. Responsibilities include the following:



	•	The officer will be familiar with and have easy access to all housing survey data involving LBP.



	•	Attend training sessions with BCE planners to become familiar with lead issues. 



	•	Closely regulate renovation, maintenance, contractor, and repair activities that may disturb LBP. 



	•	Based on the lead-survey data, families with children should be placed in those units of lowest risk whenever possible. Before locating a family, be sure to conduct a final walkthrough of the unit and use the Visual Inspection Form for LBP Hazards included in Appendix 5. 



	•	In consultation with the LBPPO, develop and provide informational package on LBP to families and steps they can take to reduce exposure.



	•	Self-help activities that involve any disturbance of painted surfaces shall not be allowed.



	•	Assist in Lead Toxicity Investigations as defined in Section 3.



	•	In conjunction with the LBPPO, designate “safe” units as temporary living quarters for tenants displaced by abatement operations.



	•	Assist the LBPPO in developing the base awareness and education program.







�tc "2.9 	Facility Managers"�2.9 	Facility Managers



These individuals should:





	•	Attend training sessions offered by the LBPPO to become familiar with lead-related issues.

 

	•	Facility Managers will be cognizant of how maintenance and renovation activities may affect LBP and the control methods that should be used. Most construction and maintenance activities that disturb LBP will be planned and coordinated by BCE and the LBPPO. During daily routines, the Facility Manager will have the opportunity to check on worker progress and ensure if any suspected painted surfaces are disturbed and the LBPPO or base BEE is notified.



	•	Any activities that are not being performed using safe methods recognized by the LBP Management Plan should be reported to the LBPPO immediately.





During routine inspections and operations of a particular building, the Facility Manager will:





	•	Inform the LBPPO of water leaks or other damage that could cause paint to be disturbed. 



	•	Inform the LBPPO of peeling or flaking paint so that the LBPPO can evaluate and prioritize abatement/repair actions.





��tc "2.10	Morale Welfare Officer"�2.10	Morale Welfare Officer





It is important for the Morale Welfare Officer to be aware of lead hazards, since day care centers and other children-oriented facilities will be an abatement priority. Such areas should be properly surveyed for lead paint and lead-containing water. If lead is found, operators and workers of these facilities should:



	•	Coordinate staff LBP training requirements and training with the LBPPO.

	•	Develop informational package with the LBPPO listing the information requested in Section 10.4.



	•	Assess paint conditions visually every week and never allow any activities that may disturb LBP to occur while children are in the building.



	•	Watch for children chewing or resting their mouths on painted window sills, playground equipment, and other items.



	•	Mop floors and wet wipe window sills and window wells frequently to minimize the potential for lead in dust buildup.





�tc "2.11	Public Affairs"�2.11	Public Affairs





Public awareness and education of lead issues are important so family members can understand the potential hazards and the steps they can take to protect themselves and their families. Public Affairs will:



	•	Attend EPC meetings, participate in the Lead Hazard Sub-committee, and keep base personnel informed of lead and other environmental activities at the base. 



	•	To introduce the base to lead issues, publish an article similar to the one included in Appendix 6 in the base paper. Personnel should be informed that lead is common in homes and other areas that we frequent but is not necessarily dangerous. The article should not alarm individuals into believing that their homes are somehow not safe. There are a lot of things in homes that can be dangerous when not managed properly.



	•	If a cable channel is available for public announcements, consider developing a lead awareness program that can be broadcast periodically. Such a program could involve the SGP, the LBPPO, and others to describe the LBP Management Plan to the public.



	•	Provide announcements in the base paper for informational meetings, blood lead screening programs, and similar events.





�tc "2.12	Bioenvironmental Engineering (BEE)"�2.12	Bioenvironmental Engineering (BEE)





The LBP Management Plan will require periodic environmental and employee testing. Bioenvironmental Engineering will be responsible for conducting this testing, which includes:



	•	Wipe sampling to assess hazards and for clearance testing after abatement



	•	Air sampling to assess worker exposure and efficiency of work methods and reducing lead-in dust generation



	•	Bulk and/or XRF testing of painted surfaces



	•	Soil and water testing in accordance with EPA requirements.





Other responsibilities will include:





	•	Attending EPC meetings and participate on the Lead Hazard Sub-committee.



	•	Conducting initial surveys and the LERA for LBP hazards with the LBPPO.



	•	Assisting in the Lead Toxicity Investigations.



	•	Developing a Respiratory Protection Program for the LBP Management Plan.



Bioenvironmental Engineering will provide the analytical laboratory support and analysis of LBP samples. The BEE should work with contracting and the LBPPO to ensure that, if the USAF Armstrong Lab cannot accomplish all the required sample analysis, another lab's services are accessible. This is particularly important when rapid turnaround times are required.

�	�tc "Section 3.0 Lead Toxicity Investigations"�Section 3.0�private �

	Lead Toxicity Investigations





The blood level screening program established at the base will identify children with elevated blood lead (EBL) levels. A child will be considered to have an EBL when his blood lead level is above 9.0 micrograms per deciliter. MPH will notify the SGP immediately when an EBL is encountered. The SGP will then supervise a Lead Toxicity Investigation (LTI).



EBLs indicate that a child is being exposed to lead somewhere in his or her environment. Without a properly executed LTI, the exposure may continue and cause severe health problems.



The primary purpose of an LTI is to identify the source of exposure to the affected child and either remediate the problem or remove the child from the affected area and relocate him/her into an environment that is known to be free of lead hazards.



The SGP will assess the severity of the EBL and determine the appropriate medical treatment.



Figure 3.1 provides a recommended procedure for conducting an LTI.



Key responsibilities are discussed in Sections 3.1 through 3.5.



�tc "3.1	LTI: Military Public Health Responsibilities"�3.1	LTI: Military Public Health Responsibilities



	•	Interview the family for details on the child's normal daily routine, whereabouts during the day, and any unusual activities that the child may have been involved with over the last couple of weeks.



	•	If warranted, test other family members.



	•	Review any history on the child from past health checkups (see Section 6).

�	Figure 3.1

	Lead Toxicity Investigation Procedures









Step 1.	Identification of LTI Team (EPC to complete and notify individuals.)





						      		Phone Number	     

Department or Title			Name			   at Work  



SGP



MPH



LBPPO



MFH



BEE



CE



Judge Advocate







Step 2.	Identification of an Elevated Blood Lead Level





	•	MPH will notify the SGP immediately when an EBL (greater than 9 micrograms per deciliter) is encountered.



	•	The SGP will notify team members and conduct a preliminary meeting to start the LTI.



	•	The SGP will notify the affected family and inform them that an LTI is in progress and if any immediate medical treatment and precautionary measures are needed.





Step 3.	Family Interview





	•	MPH will review information from past health checkups, including the Lead Exposure Risk Assessment Questionnaire.

�	Figure 3.1 (Continued)

	Lead Toxicity Investigation Procedures





	•	MPH will interview the child's parents. If old enough, the child should also participate.



		-	What does a typical weekday consist of for the child? Where does he/she go and do?



		-	What is a typical weekend for the child?



		-	Where does the child go to school/day care?



		-	Discuss the child's diet.



		-	Any exposure to painting or renovation activities since the last checkup?



		-	Has the child been participating in any new activities?



		-	Unusual behavior or problems in school.



		-	Any indications of chewing activities on painted surfaces?





Step 4.	Hazard Evaluation





	•	The LBPPO will gather survey data available for the child's home, day care center, playground, and other areas that were identified by MPH in the family interview. Check with CE to determine if any base activities or projects could be disturbing LBP in areas that the child frequents.



	•	The LBPPO, MFH, and BEE shall conduct site visits to areas that the child frequents.



		-	Is peeling paint present? Collect bulk paint samples if previous testing hasn't been conducted.



		-	Collect random wipe samples from window sills and floors. Chose worst case areas.



		-	Any signs of paint chewing?



		-	Collect water and soil samples if they are likely sources of lead exposure to the child.



	•	Summarize investigation activities and finding and meet with the SGP and MPH. Relay laboratory results as soon as they become available.



�	Figure 3.1 (Continued)

	Lead Toxicity Investigation Procedures



Step 5. Corrective Action



	•	The LTI Team shall agree on and implement corrective actions.



		-	Isolate obvious hazard areas where peeling paint is evident.



		-	Relocate family to a “safe unit” if contamination within the home appears to be widespread.



		-	Remediate obvious hazards such as peeling paint. In some cases, extensive abatement might be required.



		-	Conduct wipe sampling after abatement to ensure units have been adequately cleaned.



		-	Recommend that MPH conduct testing on other children who may have been exposed in a similar manner.





Step 6.  Follow-up





	•	The SGP will provide a written report to the EPC documenting the LTI investigation and findings.



	•	The SGP will inform the family of LTI findings.



	•	The SGP will determine appropriate medical follow-up and treatment needed.

�

�tc "3.2	LTI: Family Housing Officer, LBPPO, and Bioenvironmental Engineering Responsibilities"�3.2	LTI: Family Housing Officer, LBPPO, and Bioenvironmental Engineering Responsibilities





These individuals will conduct the following:



	•	Review available lead survey data for the child's home, day care center, playground, and other areas the child may frequent.



	•	Conduct a site visit to each area and inspect for signs of paint deterioration or other lead hazards.



	•	Follow inspection procedures for identifying lead hazards noted in Section 4.0.



	•	Collect bulk and wipe samples as needed to properly evaluate hazards.





�tc "3.3	LTI: Civil Engineering Responsibilities"�3.3	LTI: Civil Engineering Responsibilities





This office shall provide information on any demolition, renovation, and maintenance activities on the base that may be disturbing paint or creating a potential lead hazard. Concentrate on those areas that the child frequents.



�tc "3.4	LTI: Judge Advocate"�3.4	LTI: Judge Advocate



If the source of lead exposure appears to be off-base, consult the Judge Advocate to determine appropriate action.



�tc "3.5	Follow-up Activities"�3.5	Follow-up Activities



Information gathered during the LTI will be presented to the SGP and will identify likely sources of exposure. Once identified, the LTI team shall:



	•	Secure the problem areas immediately and remediate the obvious hazards



	•	If a problem is much larger (for example, if an entire house shows signs of contamination from a renovation project), relocate the family into temporary living quarters that have been identified as being safe from health hazards.



	•	If a home has a contamination problem, check furniture and other belongings for lead. Do not move contaminated materials with the family.



	•	After abatement and cleanup are complete, the family may return.





The SGP will present a written report to the EPC summarizing the results of his/her investigation and actions taken to reduce the exposure. Medical follow-up and blood lead testing will be at the discretion of the SGP.



With the exception of laboratory results, all information should be available within 24 hours. Involve and educate the family as much as possible.

�	�tc "Section 4.0 LBP Hazard Identification"�Section 4.0�private �

	LBP Hazard Identification



This section describes LBP hazard identification approaches, methods, and procedures.



�tc "4.1	Priority Facilities"�4.1	Priority Facilities



ATC priority facilities are listed in order below:



	•	Child daycare centers, annexes, playground equipment

	•	AF licensed family daycare in MFH

	•	Pediatric wards/clinics and waiting areas

	•	TLFs

	•	Youth centers and recreational facilities

	•	Playground

	•	AF maintained DoD schools

	•	MFH currently occupied with children < 6 years of age

	•	MFH occupied with a pregnant woman

	•	MFH constructed before 1978

	•	Remaining MFH



Priority facilities at                                            AFB are:



	Facility					Building Number



                                                 		                   

                                                 		                   

                                                 		                   

                                                 		                   

	Facility					Building Number                                                                                                                                                                                                                         		                   

                                                 		                   

                                                 		                   

                                                 		                   

                                                 		                   

                                                 		                   

                                       	                   

These are areas where children frequent, and therefore pose the greatest potential hazard on base. If LBP is found, these areas will be a priority for abatement. Risk assessments and comprehensive surveys as discussed later are only required for MFH and priority facilities.



Any other base facility with painted surfaces, while not posing as significant a risk, will be included in the LBP management plan. These include steel structures such as water towers, hangars, control towers, maintenance shops, and stores.





�tc "4.2	Inspections for Immediate Identification of Health Risks"�4.2	Inspections for Immediate Identification of Health Risks



After the LBP Management Plan has been developed and responsibilities assigned, the first step in implementing the program is to conduct building-by-building inspections to assess exposure concerns, starting with family housing and priority and high-priority facilities.



In order to identify LBP hazards, it is necessary to understand testing procedures required in the LBP Plan. Testing procedures are discussed in Appendix 7.



The intent is to determine whether LBP hazards exist and, if so, to provide solutions on reducing and managing such hazards until complete abatement takes place. There are three phases of the hazard identification process:



	•	Phase 1 - Initial Survey



	•	Phase 2 - Performance of a Lead Exposure Risk Assessment (LERA) for priority facilities



	•	Phase 3 - Comprehensive LBP testing following the HUD guidelines





�tc "4.2.1	Initial Survey - Phase 1"�4.2.1		Initial Survey - Phase 1



The initial survey is a cursory examination of base housing and priority facilities for obvious signs of potential LBP hazards. The survey will be performed by the LBPPO in conjunction with the BEE. The survey shall include a visual inspection of the following:



	•	A representative number of units from each type of family housing. Use Figure 4.1 to identify the number of units to survey



	•	All priority and high-priority facilities.





Note:	Figures may be found at the end of Section 4.



Each room of the selected units and facilities should be inspected for signs of deteriorating paint. All exterior and common areas should also be inspected. Figure 4.2 should be used and completed when conducting the visual inspection.



Attempt to establish a pattern of where deteriorated paint exists in base housing. Additional inspections will likely be necessary. After identifying areas of loose and peeling paint, the LBPPO will make arrangements for such areas to be scraped and repainted as a temporary method of reducing the hazard. Follow procedures noted in Appendix 12 for exterior and interior corrective action.



While it may not be possible to inspect all base housing, the LBPPO should consider implementing a plan where standardized forms are periodically sent to housing occupants asking them to check their homes and inform the LBPPO of any problem areas. When conducting paint scraping, use the procedures from the HUD Risk Assessment Protocol that are summarized in Appendix 12.



�tc "4.2.2	Phase 2 – LERA"�4.2.2	Phase 2 - LERA



The LERA generally consists of the following tasks:



	1.	Review of available facility information (dates of construction, painting, modification history, drawings and specifications, and blood lead data).



	2.	Listing and addresses of all base housing units and priority facilities with an 8-1/2" x 11" site plan for each.



	3.	Preparation of a Building Characteristic Form (Figure 4.3) and Inventory of Painted Surfaces (Figure 4.4) described by individual structure, type of component, substrate and condition.

	4.	Preparation of a written plan to select a statistically valid test sample of family housing units and other family life facilities upon which to perform the LERA.



	5.	Performance of the LERA. The assessment includes inspection and collection of dust, paint chip, soil, and water samples. Paint may be tested by a combination of portable X-ray fluorescence (XRF) and paint sample analysis in the laboratory by atomic absorption spectrometry (AAS).



		The LERA requires the completion of the Unit Inspection/Data Entry Form (Figure 4.5), the Corridor and Stairwell Inspection Form (Figure 4.6), the Community Space Inspection Form (Figure 4.7), and the Soil Sample Data Form (Figure 4.8).



	6.	Preparation of a written report for each housing unit/building/environment assessed that indicates and summarizes the presence of lead above the acceptable standard in dust, paint chips, soil, and water. Include a single line drawing for each unit and each building indicating the location of the sample site and the lead hazard represented by that sample. 



	7.	Preparation of a summary report with an executive summary, a list of all lead hazard areas by unit/building, and list of all lead hazards by type (dust, paint chip, soil, and water). Positive paint chip samples and XRF results should be categorized by surface component (window frame, door, etc.). Prepare separate appendices to include a summary of all sample results, original laboratory reports, and single line drawing sample location diagrams.



A detailed description of work for the LERA is provided in Appendix 8. A copy of HUD's LBP Risk Assessment Protocol is provided in Volume 2.



�tc "4.2.3	Comprehensive LBP Testing"�4.2.3	Comprehensive LBP Testing



The purpose of conducting an LBP survey and testing project is to determine the location(s) of LBP- containing building components. Survey and testing is the next step after a LERA has determined where the highest risks exist on an installation. Survey and testing should always be conducted in units where a child has an elevated blood lead level (EBL) or in those units that will be renovated.



The LBP survey and testing standard scope of work provided in Appendix 9 identifies and highlights key aspects of this type of work. Most of the material in this section comes from the highly useful Department of Housing and Urban Development's Lead-Based Paint: Interim Guidelines for Hazard Identification in Public and Indian Housing (Guidelines). 



These guidelines denote a reading of 1.0 microgram/cm2 (mg/cm2) as a positive finding of LBP. This reading is determined by an XRF analyzer, either in the field or in a laboratory.



The scope of work assumes that the 1.0 mg/cm2 standard will be used. Some state and local governments have different LBP abatement thresholds. Base specific plans modeled after this manual are advised to determine if the project is subject to differing standards. It is, however, recommended that the 1.0 mg/cm2 maximum threshold be used to determine abatement candidacy.



��tc "4.3	Routine Facility Inspections"�4.3	Routine Facility Inspections 



Once the initial building evaluations are completed, periodic reinspections will be required. These inspections are important to monitor paint conditions and to correct hazards as they develop. The inspections will be incorporated into routine facility inspections conducted by                                                                                                                                                                                                                                                                                                  .



	(to be filled in by LBPPO)



The inspectors will be required to complete the LBP Management Inspection Form included in Figure 4.9 and return it to the LBPPO. The LBPPO will maintain the data and will further evaluate problem areas as they develop. The LBPPO will contact inspectors if reports are not received in a timely manner. The EPC will be notified of individuals who are continually late or negligent in completing reports.



�tc "4.4	LBP Testing for Nonpriority Facilities"�4.4	LBP Testing for Nonpriority Facilities



The comprehensive testing described for priority facilities is expensive and very time-consuming. While it is important to manage LBP in nonpriority facilities, the risk to individuals in those buildings is relatively low. Testing for LBP in these buildings becomes necessary when renovation, demolition, or maintenance activities will disturb painted surfaces.



Facility planners and designers will include the LBPPO in the initial meeting of upcoming projects. The LBPPO will determine if the proposed scope of work will affect LBP or other lead-containing materials by conducting XRF and laboratory testing as needed. The LBPPO will provide a written report to the planner/designer listing impact areas that will need abatement actions and the likely cost added to conduct the work. Such an inspection can take up to six weeks to complete. It is very important to include the LBPPO at the start of the project to prevent delays and wasting time developing a project that may not be economically feasible.

�	Figure 4.1

	Random Sample Size







�private �Number of units in family housing area�Number of units to inspect and sample��1-4�all��5-74�5��75-124�6��125-174�7��175-224�10��225-299�12��300-399�15��400-499�18��500+�20*��

* per 500 units plus 2 for each additional increment of 50 units.



HUD Risk Assessment Protocol

�	�tc "Section 5.0 Hazard Management and Risk Reduction"�Section 5.0�private �

	Hazard Management and Risk Reduction



This section presents various considerations and techniques for implementing a hazard management and risk reduction plan. The recommended philosophy of the plan should be to protect housing occupants (and workers) from situations and environments with a significant risk of exposure to sources of lead poisoning. This is markedly different from an approach that concentrates on eliminating lead-based paint, just because it exists. Eliminating LBP under most circumstances will be very expensive. Therefore, it is reasonable to manage LBP in-place, as long as there is no significant risk of lead poisoning.



The guidance that follows is based on developing a plan that focuses on managing lead poisoning hazards in family housing and other related structures. Other lead poisoning hazards from soil, water, and air sources should also be integral components of managing potential lead poisoning hazards on installations.



�tc "5.1	Hazard Management Component Abatement Criteria"�5.1	Hazard Management Component Abatement Criteria



After the LERA and comprehensive testing have been completed, it will be necessary to specify how to address the identified problem areas in the most cost-effective manner. The Management Plan records these decisions and establishes processes to be undertaken.



The decision to perform abatement or to manage the identified hazards in-place should be based upon several factors identified in the HUD LBP Guidelines:



	•	The degree of risk exposure of children and occupants to lead poisoning hazards



	•	The number of skilled and properly trained in-house abatement workers or abatement contractors that are available



	•	The estimated cost of abatement



	•	The conditions of the substrates that the identified hazards are on



	•	The amount of time that abatement will take



	•	The availability of alternative housing for displaced residents



	•	The estimated cost of in-place management



	•	The estimated cost to relocate occupants prior to and after abatement



	•	Future planned use of the structures



	•	Availability of funding



	•	The predicted amount of hazardous waste that would be generated



	•	The amount of training (of occupants) that will be necessary to perform in-place management versus the training (of workers) needed for abatement



	•	The amount of available abatement equipment and materials



	•	Long- and short-term objectives



The most important part in managing LBP is to address the existing hazards identified in the LERA as discussed in the following section.





�tc "5.2	Existing Hazards Requiring Immediate Abatement"�5.2	Existing Hazards Requiring Immediate Abatement



The initial surveys will have identified and remediated the areas where paint deterioration posed an obvious hazard. Once complete, the next step to reduce risks is to address hazards identified in the LERA. Access to these areas will need to be controlled to some extent until an abatement plan has been completed. Control and abatement methods will depend on the extent of the problem. Refer to Section 7 of the HUD Guidelines for some general guidelines.



��tc "5.2.1	Deteriorating Paint"�5.2.1	Deteriorating Paint



The LERA will have identified new areas of flaking, loose, and peeling paint along with the lead content of the deteriorated paint. Since LERAs are performed in priority facilities, these deteriorated conditions must be addressed as soon as possible using the following guidelines:



	•	Abate and repair surfaces following procedures in Appendix 12.

	•	If an EBL child is identified in a unit and deteriorated LBP has been found, relocate the family to a "safe  unit." Abate all deteriorated paint. If the LERA also identified the unit as having high lead dust levels, determine the source of the lead problem. If it is attributable to the deteriorating paint, then no additional work is required to address the immediate hazard; implement the final cleanup procedures noted in Appendix 10, Final Cleanup. Before allowing occupants to return, collect three wipe samples in each room (one floor, 1 window sill, one window well) of the apartment. If levels are below the HUD abatement clearance criterion, the unit may be reoccupied.



		If the high lead dust levels are resulting from abrasion of LBP surfaces, then these surfaces will need to be abated by either removal, enclosure, or encapsulation as described in Appendix 10. After abatement is complete, collect the wipe samples noted above.



	•	If deteriorated LBP is found in a unit but blood lead levels are normal, the affected areas of the unit should be kept off-limits to children. The deteriorated paint should be abated and the room repainted to alleviate the immediate hazard. Collect three wipe samples in each affected area before reopening the area to children in accordance with HUD Guidelines.



	•	Abatement of deteriorated paint includes exterior and interior building surfaces.



�tc "5.2.2	Lead-Containing Dust"�5.2.2	Lead-Containing Dust



The emphasis in controlling lead dust derives from the conclusion that lead dust appears to be the primary pathway of childhood exposure to lead, especially of low-level exposure.



	•	If high dust levels are found in a home with an EBL child, the family should be moved to safe unit. The source of the lead dust must be identified and the problem remediated by either paint removal, enclosure, or encapsulation. After remediation, clean all surfaces as described in Appendix 10. Collect wipe samples to verify that the cleanup action is complete.



	•	If high dust lead levels are found but blood lead levels are normal, clean all surfaces following the abatement cleanup procedures in Appendix 10 and collect wipe samples to determine if the cleaning was successful. Identify the source of the contamination and rank those areas for abatement. Instruct family members on cleaning methods they should follow until abatement can be conducted. Inspect the unit at least once a month to evaluate the success of the cleaning operations. The inspection should include a visual check for signs of paint deterioration, dust accumulation, signs of paint chewing, etc. Collect at least one wipe sample from a high lead dust level identified in past testing. Document inspection and test results in writing.





�tc "5.2.3	Water"�5.2.3	Water



Rarely will you find high levels of lead existing naturally in water. Actually, less than 1 percent of water systems have elevated levels of lead in source water. The major cause of lead in drinking water continues to be home plumbing systems. Typically, lead pipes are found in residences built before the 1920s, with the oldest cities having the most frequent use of lead pipes. Pipes made of copper and soldered with lead came into general use in the 1950s. Overall, lead leaching from copper pipes with lead-soldered joints and brass or bronze fixtures containing lead represent the major sources of lead contamination.



Throughout the last decade, water suppliers have been taking steps to control lead in drinking water while educating the public on the dangers of lead. Some large water systems have begun to implement corrosion control treatments, using substances such as lime and soda ash to reduce water acidity by increasing pH and alkalinity. Corrosion inhibitors such as orthophosphate are added to water to help form protective coatings inside pipes.



Contact your BEE to find out what steps they are taking to reduce lead levels.



Examine the "purged" samples collected in the LERA. If the contamination is coming from piping fixtures within the home, the residents may just need to run the water for a minute to reduce levels. If this fails to help, install a water filtration designed to remove metals and other particles. Resample the water after installation and periodically to measure the efficiency of the filtration system. These are only temporary measures. Piping replacement will eventually be required.



�tc "5.2.4	Soil"�5.2.4	Soil



As noted earlier, the EPA is currently studying the feasibility and necessity of soil abatement. If elevated levels (500 - 1000 ppm and greater) are found during the LERA, consider implementing the following precautions until the EPA evaluation is complete:



	•	Remove playground equipment that contains LBP. Install new equipment in grassy areas and cover bare spots with new topsoil and reseed.



	•	Around home exteriors cleanup all visible contamination and seed to cover bare spots.



	•	Prohibit planting or gardening in contaminated areas. Inform parents of the concern and ask that children not be allowed to dig in affected areas.



Bases should expect significant abatement activities at the start of the program as hazards are addressed and brought under control. Abatement activity will drop off and be limited for the most part to renovation activities once the immediate problems are solved. 



�tc "5.3	In-Place Management"�5.3	In-Place Management



After priority hazards are addressed, the program will focus on maintaining LBP in acceptable conditions, addressing hazards as they develop, and incorporating lead abatement activities into upcoming renovation projects.



The estimates for abatement costs range from $5,000 to $20,000 per unit either through encapsulation or removal. Moreover, the capacity of the abatement industry is limited, and the benefit of complete abatement in reducing blood lead levels has not been definitely determined.



This situation has led to consideration of ways to manage lead hazards in-place until safe and cost-effective abatement can be accomplished. In-place management is oriented largely toward maintenance of painted surfaces, cleanup of lead dust, and controlling further accumulation of lead dust. The emphasis on controlling lead dust derives from the conclusion that lead dust appears to be the primary pathway of childhood exposure to lead, especially of low-level exposure. Because of the importance of dust, and because abatement of lead-based paint is so expensive, some experts in lead hazard reduction have begun to consider the possibility of a lower-cost strategy that begins with a test for lead dust rather than lead paint and, if the lead dust is found to be excessive, follows with a series of actions designed to eliminate the hazard of dust lead, while the lead paint is allowed to remain in place.



After addressing existing hazards identified in the LERA, the resources of the LBP management team will turn towards the in-place management of painted surfaces to address a long-range abatement plan, avoidance of increased lead in dust levels, and the quick remediation of deteriorating paint conditions.



In-place management will include the following:



	•	Periodic inspections by the LBPPO to assess surface conditions



	•	Collection of random lead dust samples



	•	Facility maintenance



	•	Review of blood lead testing



	•	Establishment of a long-term abatement plan for priority facilities



	•	Incorporation of LBP abatement in renovation, construction, and demolition projects at the base



�tc "5.3.1	Periodic Inspections by the LBPPO"�5.3.1	Periodic Inspections by the LBPPO



In addition to the routine facility inspections by personnel described in Section 4.3, the LBPPO should conduct inspections at least yearly to assess conditions of painted surfaces. Use Figure 4.9 or a similar form to document inspection.



�tc "5.3.2	Dust Sampling"�5.3.2	Dust Sampling



As a recommendation, the LBPPO should also collect random wipe samples from worst-case conditions. As a minimum, these samples should be collected from around windows, doors, and other friction surfaces whose components are known to be coated with LBP.



�tc "5.3.3	Facility Maintenance"�5.3.3	Facility Maintenance



Maintenance personnel will routinely come into contact with LBP and will require training as outlined in Section 9.



Whenever a maintenance worker, in the course of his/her work, disturbs or needs to repair a surface coated with LBP, the following procedures should be utilized:



	•	For work in priority facilities, the LBPPO should be able to provide the employee with information on the lead content of the surfaces he/she will be working on. Such information should be readily accessible from the comprehensive LBP surveys.



	•	If the work is in nonpriority facilities and lead content information is not available, the employee should assume that the paint contains lead.



	•	Never heat or sand a surface coated with LBP unless arrangements are made with the LBPPO. Typically, routine maintenance activities will only involve cutting and/or patching of painted surfaces.



	•	If a surface to be disturbed contains lead or is assumed to contain lead and requires cutting, demolition, or repair, the worker shall first isolate the work area from access by children. Move objects away from the work area vicinity, and cover flooring and fixed objects with a layer of minimum 4 mil plastic sheeting. Lightly wet the area to be affected with water to help reduce dust levels.



	•	Once prep work is complete, the worker may proceed to disturb the painted surface, taking care to minimize the generation of dust.



	•	After disturbance is complete, the area should be patched and repainted as usual. Carefully pick up and containerize the plastic sheeting. Pick up any visible paint chips and then wet wipe walls and mop the floor with a tri-sodium phosphate detergent. In nonpriority facilities the work may be considered complete at this point.



	•	For priority facilities a wipe sample should be collected by the LBPPO in the area where the work was completed. Children under the age of 7 should not be allowed in the room unsupervised until testing results indicate that lead in dust levels are below the HUD abatement clearance criterion.



	•	While conducting such activities the workers should wear coveralls to prevent contamination to personal clothing. If overhead work is needed require worker to use disposable coveralls with hood to prevent hair contamination. Instruct workers not to smoke, drink, or eat until the work is complete and they have thoroughly washed their hands and face.



	•	With routine maintenance activity it is unlikely that the OSHA PEL of 50 µg/m3 would be exceeded. However, personal monitoring should be conducted periodically to assess the need for respiratory protection.



OSHA is scheduled to release an interim Lead in the Construction Industry Standard in April 1993. Maintenance work as described herein may be regulated more closely with that standard.





�tc "5.3.4	Long-Term Abatement Plan"�5.3.4	Long-Term Abatement Plan



Under Section 302 of the Lead-Based Paint Poisoning Prevention Act (LBPPPA), as amended, public housing authorities are required, by 1994, to inspect their projects for LBP. Under the statute, LBP hazards equal to or greater than 1.0 µg/cm2 must be abated. Although this does not pertain to military bases directly, the EPA, through the Residential LBP Hazard Reduction Act of 1992, is developing testing and abatement requirements for residential facilities, including military family housing. The EPA will closely follow the LBPPPA requirements.



The comprehensive lead surveys will provide the LBPPO with the information needed to develop a long-term abatement plan. Most of the work can be incorporated into renovation and modernization projects. Bases should consider addressing areas that are easily accessible to children, such as window sills, and surfaces that may generate lead dust up front rather than waiting for renovation projects.



��tc "5.3.5	LBP Abatement in Renovation, Construction, and Demolition Projects"�5.3.5	LBP Abatement in Renovation, Construction, and Demolition Projects



Future renovation, construction, and demolition projects at bases will need to include LBP abatement. During the project planning phase, it will be necessary to inform the LBPPO of the intended scope of work. The LBPPO will then conduct an LBP survey specifically for the particular project. Such a survey will include:



	•	Review of available data on LBP testing. For priority facilities, this information will be readily available.



	•	For nonpriority facilities, bulk or XRF sampling will be required on painted surfaces that will be affected by the planned work.



	•	If LBP will be disturbed the LBPPO will review current regulations governing the construction industry to determine safety precautions and testing that will be required.



	•	The LBPPO should coordinate preparation of a report inventorying LBP that will be disturbed, abatement and safety requirements, and a cost estimate for dealing with the LBP.



	•	Planners and designers will need to review the report and determine if the project is feasible or should be reconsidered.



Surveys may take up to six weeks to complete. The views of the LBPPO must be included in the preliminary development of the project to prevent delays and to prevent designing a project that may not be feasible.



Precautions must be taken to protect facility occupants, workers, and the environment when disturbing LBP during maintenance, repairs, modifications, renovation, sandblasting, welding, burning, and demolition activities. Personnel performing these activities must be trained to recognize hazards and how to protect themselves and others. 



Appendix 10 provides details on choosing an abatement strategy and how to perform the work safely.



��tc "5.4	Preventing New Hazards"�5.4	Preventing New Hazards



While the Management Plan will, when effectively implemented, safely maintain existing LBP, it will not prevent new sources of lead hazards from being introduced to the base.



In 1990, total U.S. lead consumption was 1.4 million tons, compared to 1.29 million tons in 1985 (Bureau of Mines 1985 and 1991). Lead is still used in:



	•	Batteries: More than 80 percent of lead used in the U.S. goes into batteries.	



	•	Industrial paint



	•	Plumbing fixtures



	•	Ammunition



While many of the most dispersive uses of lead have been curtailed, even non-dispersive uses will eventually contribute to human exposure. Military personnel order, use, and dispose of lead-containing products daily. Batteries used in transportation vehicles and for industrial purposes can contain up to 18 pounds of lead each. Plumbers may be installing lead-containing fixtures or using lead-containing solder. LBP may still be being used in non-residential structures or for road and runway markings.



�tc "5.4.1	Alternatives to Lead-Containing Products"�5.4.1	Alternatives to Lead-Containing Products



The Lead Exposure Reduction Act of 1992 restricts the importation or manufacture of certain products containing lead, and requires the EPA to compile an inventory of lead-containing products. Once identified, the EPA will assign maximum lead concentrations to such products. Manufacturers will be required to label products and report to the EPA any products that exceeds the maximum limit.



Congress is considering imposing taxes on lead and lead-containing products with the hope of encouraging companies to develop alternative materials or products.



Supply Activities will play a key role in controlling the introduction of new lead hazards as defined in Section 2.6.



�tc "5.4.2	Product Control"�5.4.2	Product Control



The Base Supply Activities and the LBPPO will develop a “cradle to grave” manifest system for new lead products. The system will include the following:



	•	Product sign-out form to include the name and department of the individual using the product, its intended use, and where it will be used and installed.



	•	For LBP, the user shall return empty containers and partially-used containers for disposal or storage to the agency specified by the LBPPO. Keep LBP inventory separate from non-LBP inventory.



	•	For lead-containing products, identify the facility and location, or vehicle that the product was installed in.



	•	Batteries and other products should be returned to the supply officer when replacement is needed. Batteries should be returned to a recycling center. Other products will need to be either recycled or disposed of properly.



Strict control of inventory supplies is important to prevent the introduction of new lead hazards on base.

�	�tc "Section 6.0 Medical Screening"�Section 6.0�private �

	Medical Screening





�tc "6.1	Lead Screening Program"�6.1	Lead Screening Program



The following are responsibilities and reporting requirements as defined in Department of Air Force Lead Screening Policy from HQ, dated 02 April 1993. All bases are required to implement the policy within 60 days.



�tc "6.1.1	Responsibilities"�6.1.1	Responsibilities



a.	The Medical Treatment Facility (MTF) commander will ensure the SGP is notified of any blood-lead test results greater than 9 micrograms per deciliter.



b.	The Chief, Pediatrics (and the Chief, Family Practice, if well baby checks are conducted there):



	(1)	appoints a physician to be the medical point of contact for the clinical program.



	(2)	provides lead exposure prevention information during well baby care.



	(3)	ensures compliance with accompanying questionnaires for lead exposure risk assessment.



	(4)	established procedures for screening one-year old well babies and high risk children less than six years old.



	(5)	conducts appropriate followup for high risk children and for any child with an elevated blood lead level.





c.	The MTF laboratory maintains a log of all pediatric blood-lead tests processed. The minimum data elements of this log will be the patient's name, sponsor's SSAN (including family member prefix), age, home location (on-base or off-base), date test processed, and test result in micrograms per deciliter.



d.	The SGP:



	(1)	initiates a Lead Toxicity Investigation (LTI) for any blood-lead test results greater than 9 micrograms per deciliter.



	(2)	ensures a coordinated epidemiological analysis of facility lead sampling and positive pediatric lead screening results is accomplished.





e.	Military Public Health (MPH):





	(1)	investigates incidents of possible lead exposure and ensures follow-up screening is conducted on any children under seven with an epidemiological association with the index case.



	(2)	provides lead exposure prevention education.



	(3)	prepares the quarterly Blood Lead Level report and narrative summaries of LTIs.





�tc "6.1.2	Reports"�6.1.2	Reports



a.	Blood Lead Level Report:



	(1)	MPH uses the MTF laboratory's log as the source of data for the quarterly Blood Lead Level Report. MPH submits this report to their MAJCOM Public Health Officer NLT 10 work days following the end of each calendar quarter using the report format in enclosure 4 of the ASD(HA) Memorandum on Lead-Based Paint. This report should only include the first screening or confirmatory test for a child. Do not include a child's clinical follow-up tests.





b.	Lead Toxicity Investigation Narrative Summary:





	(1)	MPH prepares a concise, narrative summary (no longer than one page) of each LTI and submits this summary to their MAJCOM Public Health Officer as soon as possible following the conclusion of the investigation.



	(2)	Use electronic mail (EMAIL) whenever possible to ensure timely transmission of narrative summaries.





��tc "6.2	Base Reporting Requirements"�6.2	Base Reporting Requirements



In addition to the reporting requirements established above, MPH will attend EPC meetings and submit the quarterly Blood Lead Level Report and summarize program activities since the last EPC meeting. MPH will administer Figure 6.1, Lead Exposure Risk Assessment Questionnaire, during routine checkups.



	•	Based on answers to the questionnaire, any child with all “no” answers is classified “low risk” and any child with at least one “yes” answer is classified “high risk” for lead exposure and shall receive additional screening as determined by the health care provider.



	•	The questionnaire shall be placed in the child's health record as part of the well child visit record.





Figures 6.2 through 6.4 are from an earlier AF lead policy, and may be used for reference purposes.



This section on blood-lead level screening is meant to set minimally acceptable standards. Nothing contained in these standards is meant to limit a physician's clinical judgment in the care rendered to a patient.

�	Lead Exposure Risk Assessment Questionnaire

	Figure 6.1



Child's Name                                                                                     

Child's Age                                       Child's Date of Birth                              

Sponsor's SSN                                    

Does child live in (circle answer) on-base or off-base housing?

                                                                                                                                 

	Risk Questions



Does your child ...

�private �1.	Have a brother, sister, housemate, or playmate with a confirmed blood lead level?�YES           NO  	DON'T KNOW��2.	Live in or regularly visit a house, day care center, family child care home, or preschool that was built before 1960 which has chipping or peeling paint or has had recent or ongoing renovation?�YES           NO

	DON'T KNOW��3.	Live near an active lead smelter, battery recycling plant or any industry you know that releases lead?�YES           NO

	DON'T KNOW��4.	Live with an adult whose job or hobby involves exposure to lead?�YES           NO

	DON'T KNOW��5.	Live in or regularly visit a house, day care center, family child care home, or preschool classified at medium risk or higher for lead-based paint as identified by a building inspection team?�YES           NO

	DON'T KNOW��

* DON'T KNOW answers will require a more detailed discussion of the question(s) with the parent(s)





Treatment Catchment Area                                                                                                

Completed by                                                    Date                                                       

Reviewed by                                                     Date                                                       

�

�private �Figure 6.2

Indications for Obtaining Confirmatory

Venous Blood Lead Measurements��Capillary Blood Lead

* (mg/dl)�Timing of Confirmatory Venous Blood Lead Determination��** < 10�Not Applicable

��10 - 19�Within 1 month

��20 - 44�Within 1 week

��45 - 69�Within 48 hours

��** > 70�Immediately

��



*	mg/dl	= micrograms per deciliter

**	<	= "less than"

**	>	= "greater than or equal to"

�



�private �Figure 6.3

Classification and Recommended Actions Based On

Confirmed Venous Blood Lead Measurements��Class�Blood Lead

(mg/dl)�Action��I�< 9�- "low risk"1: no specific follow up

- "high risk"1: consider rescreen in 6 months.��II�10 -19�- Reassess risk factors for exposure.

- Provide education concerning diet and  

  personal hygiene

- If levels persist, initiate individual case

  management, environmental investigation,

  and lead hazard abatement.

- Rescreen every 3 months2.��III�10 - 44�- Complete medical evaluation.

- Thorough environmental assessment with

  remediation.

- Rescreen as indicated by treatment plan.��IV�45 -69�- Begin expeditious medical treatment.

- Lab must notify responsible physician

  immediately.

- Thorough and expeditious environmental  

  assessment with remediation.��V�> 70�- Initiate medical treatment immediately.

- Lab must notify responsible physician

  immediately.

- Thorough and expeditious environmental

  assessment with remediation.��



1 "Risk" is assessed via clinical judgement and the information provided by the screening questionnaire

  (Enclosure 1).



2 If 3 consecutive measurements are 10-19 mg/dl, increase interval of measurement to every six 

  months.

�	Figure 6.4

Blood Lead Level Reporting Form





Reporting Period                                                          



Catchment Area                                                            



�private �	Housing�	Age�	Lead Level���	<10�	10-19�	20-44�	45-69�	>70��On Base��������	0-2��������	2-4��������	4-6��������	>6�������Off Base��������	0-2��������	2-4��������	4-6��������	>6�������

Note: If a child turns either 2, 4, or 6 years old on the day of testing, the child is counted in the older category; i.e., a child turning 2 on the day of the testing is counted in the 2-4 category.



�	�tc "Section 7.0 Recordkeeping"�Section 7.0�private �

	Recordkeeping



When facility evaluations are performed, permanent records must be maintained in accordance with AFR's 12-20 and 12-50, Volume II, by the LBPPO to document findings and actions in each facility evaluated. AF Form 1219, BCE Multicraft Job Order, and AF Form 227, Quarters Condition Inspection Report, can be used for this purpose. The facility jacket folder should be annotated or equivalent management procedures followed to show where records of the evaluations are kept. 



The base will need to keep accurate records for all aspects of their management plan including:



	•	Training and worker protection



	•	Educational seminars



	•	LERA results



	•	Comprehensive LBP survey results



	•	LBP test results in nonpriority facilities



	•	Blood lead screening results



	•	LTI results



	•	Maintenance records



	•	Abatement records



	•	Waste testing and disposal



�tc "7.1	Training"�7.1	Training



The LBPPO will be required to attend and successfully complete a one-week EPA-approved LBP training course. Refresher courses may also be required in the future. His course certificates must be kept on file. He/she will also be the point of contact for lead issues on base. Keeping informed of current regulatory requirements and abatement methodologies will be important. The LBP Management Plan will need to be modified to include these changes. The LBPPO must keep updated copies of applicable regulations on file for review and reference purposes.



The LBPPO will be required to develop and implement in-house training programs for CE, maintenance workers, and others who will be involved in the LBP-management plan. Training will be discussed in Section 8. The LBPPO must maintain a course outline with copies of training materials used. Attendees must sign in for the training sessions. The LBPPO will need to keep in touch with those individuals on base who have had the training and conduct periodic sessions for new hires or relocated individuals.



The base must implement and maintain a respiratory protection program for the lead management program. The program must comply with the requirements of OSHA respiratory protection standard 29 CFR 1910.134 and the OSHA lead standard 29 CFR 1910.1025.



Base contractors should provide the LBPPO with the following for his workers:



	•	Lead training certificates



	•	Respirator fit test records



	•	Medical exams including baseline blood lead test results and post-abatement medical exams



�tc "7.2	Education Seminars"�7.2	Education Seminars



Public education and awareness about LBP hazards are important because family activities often have the potential to expose members to lead. The LBPPO, MPH, and MFH will be developing such programs that will be discussed in Section 10. The base must document its efforts including the following:



	•	Dates and copies of articles appearing in the base paper



	•	Educational seminars with dates and those in attendance



	•	Notifications to housing occupants that their homes contain lead and things they can do to minimize their potential exposure



	•	Notifications to parents that their child care providers' facility contains LBP



	•	Notifications to occupants who may be affected by upcoming abatement projects



�tc "7.3	LERA Results"�7.3	LERA Results



The LERA whether conducted by base personnel or an outside consultant is important because it is the first attempt by the base to control immediate lead hazards. In addition to keeping a copy of the LERA report, the LBPPO must document response actions to problem areas identified. Records should include:



	•	Description of work performed, date, individual performing the work, and his/her training certification



	•	Pre- and postabatement photographs



	•	Air and wipe sampling results



	•	If an EBL child is present, records of his/her treatment and future blood lead test results should be kept.



�tc "7.4	Comprehensive LBP Surveys"�7.4	Comprehensive LBP Surveys



The LBP survey database, maintained by the LBPPO, must be updated after each abatement project. Include the following information for each building component(s) abated.



	•	Facilities where the work was done



	•	Components abated and type of abatement



	•	Dates, workers, and their certifications



Do not delete a record because a material has been abated. Enclosure and encapsulation does not eliminate the hazard and records must show that the material is present although now in a contained condition. Even when removed, stripped, or otherwise eliminated, the record must be maintained so future users of the plan have an accurate detail of past projects.

 

�tc "7.5	LBP Test Results in Nonpriority Facilities"�7.5	LBP Test Results in Nonpriority Facilities



Testing in nonpriority facilities will most likely only be conducted periodically when renovation or maintenance projects may impact painted surfaces. The LBPPO should maintain the following:



	•	A separate binder for each facility/building on base listing dates of testing, test locations, and laboratory results

	

	•	Photographs of sample areas



	•	Abatement records as noted earlier



	 •	Copies of reports from facility managers and others conducting routine inspections



	•	Records of deteriorating paint conditions and the response action taken



�tc "7.6	Blood Lead Screening Results"�7.6	Blood Lead Screening Results



As discussed in Section 6, MPH is responsible for maintaining an up-to-date database for the Medical Screening Program. Records shall include:



	•	Blood lead testing results



	•	Completed copies of the Lead Exposure Risk Assessment Questionnaire



��tc "7.7	LTI Results"�7.7	LTI Results



The Chief of Aerospace Medicine is responsible for issuing a report at the completion of an LTI. As discussed in Section 3, the report will summarize the investigation results and the action taken to reduce the exposure. Copies of the report will be presented to the EPC.



�tc "7.8	Maintenance Records"�7.8	Maintenance Records



Maintenance activities that disturb LBP will usually be limited in scope. Nevertheless maintenance personnel must follow the work procedures noted in Section 5.3.3, Records should be maintained and include the following:

	

	•	Maintenance activity performed



	•	Amount of LBP disturbed



	•	Employee conducting the work



	•	Wipe testing results



Be sure to update the comprehensive LBP testing database as necessary.

�tc "7.9	Abatement Records"�7.9	Abatement Records



In addition to updating the LBP Comprehensive Survey database, the LBPPO will require proper documentation for each abatement project. The information can be provided in a report format and should include:



	•	Summary of the abatement project



	•	Name of the abatement contractor, inspector, industrial hygienist, testing laboratory, and other key individuals involved in the project



	•	Materials abated and the type of abatement performed



	•	Summary of problems or delays encountered and how they were resolved



	•	List of abatement workers, their certification, and blood lead testing results



	•	Photographs of containment and post-abatement work areas



	•	Perimeter and worker's exposure monitoring results



	•	Clearance wipe testing results



	•	Waste manifest records



If a base conducts pilot projects, it will be important to document those as well as to be able to demonstrate why certain procedures and abatement methods were chosen.



�tc "7.10	Waste Testing and Disposal"�7.10	Waste Testing and Disposal



The base is responsible for the waste it generates at all times, including after it has finally been disposed of.



Specific disposal requirements will be discussed later in Section 11. For recordkeeping purposes, the base will need the following documentation for its hazardous waste:



	•	EPA Hazardous Waste Disposal Number



	•	Completed waste manifests for each shipment of hazardous waste



	•	Waste transporter permits



	•	Waste disposal facility permits



Most bases will already have an EPA Waste Disposal Number and procedures for dispensing of such waste.

�	�tc "Section 8.0 Protection of Facility Occupants"�Section 8.0�private �

	Protection of Facility Occupants



�tc "8.1 	Military Family Housing"�8.1 	Military Family Housing



Containment requirements and abatement methodologies discussed in Appendix 10 provide family and facility occupants with adequate protection during abatement operations. Even though the generation of lead dust is significant during LBP abatement, exposures to family occupants should not increase as long as containment barriers remain intact, abatement methodologies are followed, work areas are cleaned appropriately, and workers follow the proper decontamination procedures and do not track contamination outside.



As discussed in Appendix 10, it will be necessary to relocate families during large scale housing abatement projects. When developing long-term abatement objectives, the LBPPO, in consultation with MFH, will need to:



	•	Determine how many units should be abated at any one time.



	•	Designate safe units as temporary living quarters for displaced tenants.



	•	Make prior arrangements for moving of furniture and belongings.





	

During smaller projects, isolation of single rooms may be adequate to protect occupants.



The greatest risk for exposure to families is usually from their day-to-day activities that affect painted surfaces. The LBPPO and MPH will conduct periodic base meetings to discuss lead related activities and to help educate families about lead hazards. The following should be addressed so that families can minimize their exposures.



1.	Discuss the purpose of the LBP Management Plan and its activities, including the Blood Lead Screening Program.



2.	How do children get lead poisoning?



	•	By eating LBP chips



	•	By coming into contact with contaminated soil or debris and then ingesting lead by hand to mouth contact



	•	By putting hands or toys that have lead dust on them in their mouths



	•	By chewing on painted surfaces



3.	What can parents do to help prevent lead poisoning?



	•	Never disturb painted surfaces as would happen during scraping, sanding, or using heat guns in preparation for painting. Never demolish walls or drill through painted surfaces.



	•	Wet mop floors, furniture, and window sills at least once a week to prevent the accumulation of lead dust.



	•	Wash children's hands before they eat. Wash toys and objects that children may put in their mouth.



	•	Discard older painted toys or have the paint tested for lead content.



	•	Report deteriorating paint conditions to the base LBPPO and keep children out of the areas until properly abated.



Families should also be sure that children are taken for routine medical exams and receive their blood lead tests.



�tc "8.2     Priority Facilities"�8.2   Priority Facilities



Facility supervisors will need to ensure that conditions that affect painted surfaces such as sanding, scraping, drilling, and demolition are not done in facilities where children frequent. Such work may be required from time to time but will be scheduled with the LBPPO and conducted only when children are not in the area. Containment and cleanup procedures and wipe testing will be required as discussed in Appendix 10.



In addition to mopping floors and wet cleaning walls and windows to prevent the accumulation of lead dust, the custodial staff should be instructed to report deteriorating paint conditions and signs of chewing on painted surfaces to their supervisor immediately. The LBPPO will then be contacted for further evaluation.



As mentioned earlier, older painted toys should either be discarded or tested for lead content.



�tc "8.3     Nonpriority Facilities"�8.3  Nonpriority Facilities



Nonpriority facilities will only be tested when renovations or maintenance projects are scheduled and may impact surfaces. As long as precautions are taken as described in the LBP management plan for abatement and maintenance work, exposure in these facilities from LBP should not be a significant problem.



However, routine inspections by safety and fire personnel and facility managers must bring noted deteriorating paint conditions to the attention of the LBPPO for appropriate action. This includes exterior paint conditions, especially when facilities are located near housing villages.

�	�tc "Section 9.0 Facility Personnel and Contractor Training and Protection"�Section 9.0�private �

	Facility Personnel and Contractor Training and Protection



�tc "9.1	Training"�9.1	Training



At the present time, only Massachusetts and Maryland have regulations on the training of abatement workers. However, the Residential Lead-Based Paint Hazard Reduction Act of 1992 mandates that the EPA implement training courses for deleaders. These courses will be geared towards workers and supervisors separately and will include the following.



�tc "9.1.1	Trained Deleader"�9.1.1	Trained Deleader (will be required for facility maintenance personnel whose work will impact LBP and for all abatement contractors)





To become trained as a deleader, a person must receive instruction in the following areas:



Safe Work Practices. Including work preparation, permissible and prohibited practices, and clean-up.



Health Risks. The nature of lead related diseases including, but not limited to, effects on the nervous system, reproductive system, musculo-skeletal systems and kidneys, routes of exposure; dose-response relationships, and differences in effects between children and adults.



Precautionary Measures. Entry and exit procedures for the work area; prohibition of eating, drinking, smoking, chewing (gum or tobacco), and applying cosmetics in the work or changing area; and potential exposure of the deleader's family and of the public.



Personal Protective Devices. Respirator fit-testing demonstration and hands-on training in the use of proper clothing, as well as familiarization with the requirements of CFR 1910.1025 and 29 CFR 1926.



Prevention of Contamination. Prevention of contamination of residential premises, including, but not limited to, procedures to avoid ambient discharges and ground contamination.



Medical Monitoring. Requirements for medical monitoring for lead toxicity, medical history for deleaders, and medical removal protection.



�tc "9.1.2	Deleader-Supervisor"�9.1.2	Deleader-Supervisor (Abatement contractor's on-site supervisor must have this training.)



To become a deleader-supervisor, a person shall receive instruction in the following areas in addition to the instruction required to become a trained deleader:



Regulatory Requirements. Relevant federal, state, and local regulatory requirements, procedures, and standards.



Supervisory Techniques. Supervisory techniques to enforce required work practices and to discourage unsafe work practices.



Lead Inspection Reports. Reading and interpreting lead inspection reports in conjunction with the requirements of the Department of Public Health regulations on lead paint inspections.



Lead Disposal Requirements. Proper disposal procedures for lead contaminated debris and soil under federal, state, and local regulations.



Once these training courses are implemented, it will be necessary for the LBPPO to obtain copies of training certifications for all abatement workers.



As the owner of a facility, the base can be liable for cases of lead poisoning among contractors. Therefore, the base should not tolerate acts such as failure to wear protective clothing and respiratory protection and any disregard for standard work practices. The LBPPO should conduct frequent work area inspections. Violations should be brought to the immediate attention of the crew supervisor. If the situation persists, the individual(s) should be removed from the project. Document all such cases in a project logbook.





�tc "9.2	Worker Protection"�9.2	Worker Protection



In addition to the training being developed by the EPA, OSHA issued their interim lead in the construction industry standard in May 1993. The standard follows the General Industry Standard CFR 1910.1025, with a PEL of 50 µg/m3 be followed until the interim standard is issued.



OSHA has also issued a guidance document entitled Working with Lead in the Construction Industry, a copy of which is included in Volume 2. The document includes the following recommendations for performing lead related work safely.



�tc "9.3	Exposure Monitoring"�9.3	Exposure Monitoring



Jobs involving the use of construction materials containing lead or the potential disturbance of in-place lead paints and coatings should be targeted for detailed evaluation of their potential for lead exposure.



If any employee is or will be potentially exposed to airborne concentrations of lead, initial monitoring of the workplace should be conducted. Airborne concentrations of lead capable of causing permanent harm may not be visible to the eye so that air samples should be taken to monitor exposure concentrations. Exposure monitoring should be performed for all job categories unless the employer can document from previous monitoring that exposures are not significant in some specific categories. Analysis should be performed by a laboratory certified by the American Industrial Hygiene Association and participating in the Proficiency Analytical Testing Program for lead. Written records of monitoring results should include exposure concentrations, sampling data, location within the worksite, and the name and social security number of each employee monitored.



Whenever there has been a change in the job, crew, tools, materials, or setup that may result in new or additional exposures to lead, the employer should perform additional monitoring.



Available studies indicate that lead exposures during work can be extremely high. For example, lead exposures during torch-cutting can be from 25 to 175 times greater than the lead construction 

PEL and abrasive blasting exposures can be 100 times greater than the PEL. The construction site also can involve work in enclosed spaces and other settings that make exposure predictions difficult.



Exposure monitoring results enable employers to:



	•	Identify sources of exposure



	•	Select the appropriate respiratory device and monitor effectiveness



	•	Determine the need for engineering controls



	•	Determine the effectiveness of work practices in controlling exposures



	•	Recognize the need for modifying exposure/control practices including the need for additional engineering controls



	•	Determine the need for medical monitoring



�tc "9.4	Engineering and Work Practice Controls"�9.4	Engineering and Work Practice Controls



High airborne concentrations of lead can occur in both indoor and outdoor activities, even in brisk winds. Engineering and work practice controls may be required to minimize the hazards of lead. Good controls include:



Process/equipment/product modification or substitution



Examples:	•	Increasing the length of the cutting torch, thereby increasing the distance from the source of contamination, to reduce the exposure of lead burners, and



		•	Substituting vacuum-blasting for open-air blasting in the removal and containment of lead-based paints from steel structures



		•	Removing and replacing interior woodwork and entire window systems, rather than scraping during residential abatement work



		•	Using non-lead-based coatings



		•	Using chemical stripping systems to remove lead-based paint. (CAUTION: Many chemical strippers, e.g, methylene chloride, are toxic or release toxic by-products when subjected to high temperatures.)



Exhaust ventilation equipped with dust collection system to capture lead dust and fume at the point of generation



Examples:	•	Outfitting right angle sanders with a dust-collector vacuum attachment



		•	Blasting and spray painting steel structures with total containment under negative pressure and properly designed so that the airflow will move the contaminants away from the workers



Work Practices



Examples:   	•	Reducing lead exposures during torch cutting by stripping the paint away from the area to be cut



		•	Working upwind of the cutting torch when the configuration of the job permits



		•	Using wet methods to reduce the spread of dust



		•	Using vacuuming equipment with high-efficiency particulate air (HEPA) filters.



�tc "9.5	Respiratory Protection"�9.5	Respiratory Protection



Because of the variability of exposure concentrations in the construction industry and the difficulty of monitoring a mobile work force, respirators should be used whenever construction employees are potentially exposed to lead (see Table 9-1). Respirators should be donned before entering the work area and should not be removed until the worker has left the work area, or has entered a decontam-ination area. The use of respirators should supplement the continued use of engineering controls and good work practices. Employers must assure that the respirator issued by the employee is properly selected (see Section 9.7) and properly fitted so that it exhibits minimum facepiece leakage. Respirators should be supplied by the employer at no cost to employees.  

�

�private �	Table 9-1

	Respiratory Protection for Lead Exposures��Airborne Concentration of Lead or Condition of Use�	Required Respirator*��Not in excess of 0.5 mg/mg3�Any air-purifying respirator equipped with HEPA filters**��Not in excess of 1.25 mg/m3�Any powered, air-purifying respirator equipped with HEPA filters**��Not in excess of 2.5 mg/m3�Any air-purifying full-facepiece respirator equipped with HEPA filters**

Any powered, air-purifying respirator with a tight-fitting facepiece and HEPA filters**��Not in excess of 100 mg/m3�Any supplied-air respirator operated in a pressure-demand or other positive-pressure mode��Not in excess of 100 mg/m3�Any supplied-air respirator that has a full-facepiece and is operated in a pressure-demand or other positive-pressure mode.��Greater than 100 mg/m3, unknown concentration, or fire fighting�Any self-contained breathing apparatus that has a full-facepiece and is operated in a pressure-demand or other positive-pressure mode.��

* 	Respirators specified for high concentrations can be used at lower concentrations of lead.



**	A HEPA filter is one that is at least 99.97 percent efficient against particles that are 0.3 micron in diameter.qualitative or quantitative face-fit tests at the time of the initial fitting and at least semiannually thereafter for employees wearing negative-pressure respirators.

��tc "9.6	Respirator Program"�9.6	Respirator Program



When respirators are provided, the employer must establish a respiratory protection program in accordance with the OSHA standard in 29 CFR 1910.134. Requirements for a minimally acceptable respirator program include the following elements:



	•	Written standard operating procedures governing the selection and use of respirators must be established.



	•	Respirators must be selected on the basis of hazards to which the worker is exposed.



	•	The user must be instructed and trained in the proper use of respirators and their limitations including fit testing.



	•	Respirators must be regularly cleaned and disinfected.



	•	Respirators must be stored in a convenient, clean, and sanitary location and protected against sunlight and physical damage.



	•	Respirators used routinely must be inspected during and after cleaning; worn or deteriorated parts must be replaced.



	•	Respirators should be assigned to workers for their exclusive use.



	•	Appropriate surveillance must be maintained of work area conditions and degree of worker exposure and stress.



	•	There must be regular inspection and evaluation to determine the continued effectiveness of the program.



	•	Employees should not be assigned to tasks requiring the use of respirators unless it has been determined that they are physically able to perform the work and use the equipment. A physician must determine, through a medical examination, the respirator user's medical status and review it annually.



	•	NIOSH/OSHA certified respiratory protection must be used when available. The furnished respirator must fit properly and provide adequate respiratory protection against lead or other hazards for which it is designed.



��tc "9.7	Respirator Selection"�9.7	Respirator Selection



For some construction activities, employers can provide workers with an air-purifying respirator with HEPA filters as an aid to keeping employee blood lead levels low. (A HEPA filter is one that is at lest 99.97 percent efficient against particles that are 0.3 micron in diameter.) This type of respirator can be used in environments where the concentration of lead in the air is not in excess of 0.5 mg/m3. However, there may be certain conditions where air monitoring results or the type of jobs indicate that a more protective respirator is needed. Jobs that may require air-supplied or special respirators include torch cutting, abrasive blasting, sanding of lead-containing paints, and cleaning up in dusty areas. A table of suggested respirators can be found in Table 9-1. In addition, if exposure monitoring indicates airborne exposures to contaminants other than lead, such as solvents, a re-evaluation of the respirator type is required. A re-evaluation of the respirator program is also indicated when a worker demonstrates a continued increase in blood lead levels.



�tc "9.8	Protective Equipment"�9.8	Protective Equipment



At no cost to employees, employers should provide those workers potentially exposed to lead with clean, dry protective work clothing and equipment, and appropriate changing facilities. Appropriate protective work clothing and equipment can include coveralls or similar full-body work clothing, gloves, hats, shoes or disposable shoe coverlets, face shields or vented goggles and, if applicable, blasting helmets. Contaminated clothing that is to be cleaned, laundered, or disposed of should be placed in closed containers. Persons responsible for handling contaminated clothing should be informed of the potential hazards. At no time should lead be removed from protective clothing or equipment by any means that put lead into the work area, such as brushing, shaking, blowing, or using a regular vacuum cleaner.



At no time should workers be allowed to leave the worksite wearing lead contaminated clothing and equipment. All contaminated clothing and equipment should be prevented from reaching the worker's home or vehicle. This is a significant step in reducing the movement of lead contamination from the workplace into a worker's home and provides added protection to employees and their families.



��tc "9.9	Hazard Communication"�9.9	Hazard Communication



Under the OSHA Hazard Communication Standard (29 CFR 1910.1200), employers using lead or lead-containing products must develop and make available a written hazard communication program and a list of hazardous chemicals. MSDSs and labels must also be available.



In addition, employers must:



	•	Tell employees about the Hazard Communication Standard



	•	Explain how it is being put into effect in their workplace



	•	Provide information and training on lead and other hazardous chemicals in their workplaces. This includes the use of labels and MSDSs and precautionary measures to protect against lead and other hazardous substances.





�tc "9.10	Multi-Employer Work Sites"�9.10	Multi-Employer Work Sites



Any employer who produces, uses, or stores hazardous chemicals in such a way that the workers of other employers may be exposed must ensure that the hazard communication program includes how he or she will:



	•	Make available to other employees a copy of the MSDS for each hazardous chemical to which the other employer's workers may be exposed to while working.



	•	Inform the other employers of any precautionary measures that need to be taken to protect employees.



	•	Inform the other employer of the labeling system used in the workplaces



��tc "9.11	Medical Monitoring"�9.11	Medical Monitoring



All workers who are potentially exposed to lead should be monitored in a systematic program of medical surveillance. Medical surveillance helps to identify exposed workers and protect them from the toxic effects of overexposure.



�tc "9.12	Medical Evaluations"�9.12	Medical Evaluations



Prior to placing a worker in a job with a potential for exposure to lead, the physician should evaluate and document the worker's baseline health status by collecting medical, environmental, and occupational histories; by performing a physical examination, and by requesting physiologic and laboratory tests appropriate for the anticipated occupational risks.



A complete and detailed work history is important in the initial evaluation. This initial evaluation can be used as a baseline to evaluate future exposures. A listing of all previous employment with information on work processes, exposure to fumes or dust, known exposures to lead or other toxic substances, respiratory protection used, and previous medical surveillance should be included in the worker's record. Smoking or eating habits in work areas, laundry procedures, and use of any protective clothing or respiratory protection equipment should be noted.



The medical history should include a listing of all past and current medical conditions; any current medications; previous surgeries and hospitalizations; allergies, smoking history, alcohol consumption, and also non-occupational lead exposures from hobbies or other activities (e.g., target shooting, stained glass, ceramics). This history, however, which is not related to work conditions, is personal and must be kept confidential by the examining physician.



The medical examination, both initial and periodic, should include the following:



	•	a thorough physical examination that pays particular attention to the hematologic, gastrointestinal, renal, cardiovascular, and neurological systems



	•	an evaluation of pulmonary status to determine whether the worker is capable of wearing a respirator



	•	blood pressure measurement



	•	a blood sample for analysis to determine blood lead levels, hemoglobin and hematocrit, blood urea nitrogen, serum creatinine, and zinc protoporphyrin



	•	a routine urinalysis with microscopic examination



	•	pregnancy testing, or laboratory evaluation of fertility, if requested by a worker



	•	any laboratory or other test that is recommended by the examining physician



�tc "9.13	Periodic Exams and/or Biological Monitoring"�9.13	Periodic Exams and/or Biological Monitoring



Work and medical interviews, biological monitoring, and physical examinations should be performed at regular intervals, unless otherwise indicated based on emergencies, variations in work periods, and preexisting health status. The appropriate medical examination and biological monitoring tests should identify any adverse trend in the function of the relevant body systems as compared to the health status of the individual worker in his/her preplacement medical examination. Periodic measurement of blood lead can provide useful information. A rise in blood lead can mean that the worker is being overexposed to lead and that engineering controls, respiratory protection, and work practices are inadequate. While blood lead levels below 50 micrograms per deciliter are of medical concern, OSHA currently regards 50 micrograms per deciliter of blood as a level that requires removal from lead exposures.



�tc "9.14	Job Transfer or Termination"�9.14	Job Transfer or Termination



The medical, environmental, and occupational history interviews; the physical examination, and selected physiologic and laboratory tests that were conducted at the time of placement should be repeated at the time of job transfer or termination of employment. Because occupational exposure to lead may cause adverse reproductive effects and chronic diseases long after occupational lead exposure has ceased, the need for medical monitoring may extend well beyond termination of employment. Therefore, a copy of the medical records, including blood lead data, should be transferred to the worker's designated physician, if requested by a worker.



��tc "9.15	Medical Removal and Chelation"�9.15	Medical Removal and Chelation



Workers who become lead poisoned should be removed from further exposure, based upon biological monitoring or a physician's determination.



Under certain limited circumstances, special drugs called chelating agents may be administered in some cases of lead poisoning. Chelating agents provide a means of removing circulating blood lead. Chelation should always be carried out under the supervision of a physician.



As noted earlier, new regulations will be forthcoming, and it will be important for the LBPPO to keep abreast of the changes and to modify the LBP management plan accordingly.

�	�tc "Section 10.0 Base Awareness and Education Plan"�Section 10.0�private �

	Base Awareness and Education Plan



�tc "10.1	MFH Occupant Training/Awareness"�10.1	MFH Occupant Training/Awareness



Air Force bases can help families reduce the risks of LBP poisoning by educating them about the dangers of lead and steps that can be taken to protect children. Many educational materials on lead poisoning have been developed. Two commonly used pamphlets are What Everyone Should Know about Lead Poisoning (available from the Channing L. Bete Co., South Deerfield, Massachusetts) and Stop Lead Poisoning -- A Sesame Street Guide to Prevention (National Safety Council brochure). In evaluating materials, be sure to check the date of publication; much has been learned about lead poisoning in the past few years and materials that date back to the 1960s and 1970s may no longer be accurate. Check with local and state health departments for literature and programs they have dealing with LBP.



Educational materials should cover topics such as sources of lead, blood lead screening and actions that parents can take to protect children against lead poisoning. Protective actions include both reducing exposure to paint chips and lead dust and actions to improve a child's nutrition and thus reduce absorption of lead. Materials should be written so that they can easily be understood.



Resident education in connection with abatement efforts is also important. When abatement is planned, all tenants should be told in advance what is happening and why. Tenants whose units are affected, especially those who must be relocated, should be given additional information. Finally, after abatement, tenants should be notified that their unit has been abated and given information on how to continue to reduce risks (through proper maintenance and cleaning).



The educational program should be developed based on the hazard information obtained in the LERA and comprehensive surveys. The first step in public education should be an article in the base paper coinciding with the startup of the LERA. A sample newspaper article from the Draft AF Policy on lead paint is attached. Revise the article to be base specific. Include an interview with the LBPPO and list a phone number that families can contact with questions or to alert the base to situations that they feel are dangerous. Discuss the steps being taken to evaluate risks and a tentative date that they can expect to find out survey and test results.



Copies of the article should be delivered to department supervisors for routing through each office.



Also, send out a specific letter to base housing occupants discussing the LBP Management Plan, what to do if a tenant thinks there is a problem in his home, and where LBP is likely located. A sample letter is attached.



The education program will need to be developed in consultation with the LBPPO, MPH, MFH, Public Affairs, and the EPC, and address the following:



	•	Health effects of lead exposure (MPH)



	•	Where lead hazards are likely to be encountered (LBPPO and MFH)



	•	Information on activities that can create lead dust (LBPPO)



	•	Housekeeping and other activities to maintain a safe environment (LBPPO)



	•	Blood lead screening program (MPH)



	•	Abatement plans for the base (LBPPO)



The EPC will review and approve the final program. Public Affairs will need to keep the base informed of seminar dates and current events.



Posters, fliers, announcements, slide presentations, and other items can be developed to provide an informative and interesting educational training seminar.



Seminars should be set up and conducted at least semiannually and be advertised well in advance in the base paper. Public Affairs should also run an article for each seminar and highlight some of the important topics that were discussed and questions that were raised.



Use a standard evaluation form and ask attendees to complete and return so the program can be modified to ensure that the intent of the sessions is being fulfilled.



�tc "10.2	Health Education for Families with Children"�10.2	Health Education for Families with Children



While base-wide education is needed, it is especially important to concentrate on families with young children and couples who are expecting children. As mentioned earlier, MPH will administer the lead hazard evaluation questionnaire during routine well-baby visits. While administering the questionnaire, the attending physician or nurse should discuss the hazards of lead exposure and what families can do to reduce their exposure.



A simple yet informative pamphlet such as Stop Lead Poisoning -- A Sesame Street Guide to Prevention should be provided to each family during the first visit. A copy of the pamphlet is included in Appendix 11.



Pregnant women can also pass blood lead to the developing fetus. At such an early stage of development, the fetus can experience severe health problems. Hopefully, couples who are planning on starting a family will have attended a public forum on lead education and be knowledgeable of the potential problems. When MPH confirms a pregnancy or becomes involved with prenatal checkups, the first visit should include a discussion on lead hazards, including the following:



	•	Do not perform any painting or painting preparation activities while pregnant.



	•	If others will be painting, she should not be in the same room as the activity, and should not access the room until floor and all surfaces have been wet cleaned with a TSP solution.



	•	Avoid any demolition/renovation activities.



	•	Do not work with ceramics or pottery that can often have high lead contents.



	•	Eat nutritiously and follow doctor's recommendations.



�tc "10.3	Base Newcomers Outreach"�10.3	Base Newcomers Outreach



The Residential LBP Reduction Act of 1992 requires that housing occupants be notified of lead hazards prior to moving in. The LBPPO and MFH should develop an information packet for base newcomers that clearly addresses lead hazards, location of LBP in their homes, name and phone number of LBPPO, and steps they can take to reduce exposures.



The comprehensive LBP survey will provide the information needed on location of LBP coated surfaces.



�tc "10.4	Child Care Centers and Day Care Providers"�10.4	Child Care Centers and Day Care Providers



At the time of registration, each parent should be provided with the following information:



	•	Summary results and location of LBP



	•	Actions being conducted to maintain a safe environment.





This information will be developed by the Morale Welfare Officer and the LBPPO.

�	�tc "Section 11.0 Waste Disposal Requirements"�Section 11.0�private �

	Waste Disposal Requirements



Environmental regulations as promulgated by the Resource Conservation and Recovery Act (RCRA) require that demolition debris be characterized to determine proper disposal criteria. State regulations may also exist that require more stringent disposal criteria. The base has the responsibility to ensure that demolition debris, whether from entire structures or individual components from renovation projects, are disposed of properly. This section from the U.S. Army Corps of Engineers, Technical Letter 1110-X4, dated January 15, 1993, provides guidance to the installation for sampling appropriate waste streams, analyzing the samples by the Toxic Characteristic Leaching Procedure (TCLP), and properly transporting and disposing of the demolition debris.



�tc "11.1	Resource Conservation and Recovery Act (RCRA)"�11.1	Resource Conservation and Recovery Act (RCRA)



In 1976 Congress passed the Resource Conservation and Recovery Act (RCRA), which was designed to track and regulate hazardous wastes from the time they were manufactured to final disposal. RCRA defines hazardous wastes as solid wastes that may substantially pose a threat to human health or the environment when improperly handled. RCRA sets forth requirements to assure that the disposal of hazardous waste is effective and permanent to the extent of no escape of hazardous materials to the environment.



Lead, based on its concentration in waste materials, is considered to be a threat to human health and the environment if uncontrolled, treated, or disposed of improperly. Disposal restrictions are based on specific laboratory tests required under RCRA that are designed to determine the potential for lead in contaminated waste, which enters the environment.



�tc "11.2	State and Local Laws and Regulations"�11.2	State and Local Laws and Regulations



As well as federal requirements, States may have their own requirements for the control and disposal of lead contaminated waste. The RCRA encourages states to assume some of the federal responsib-ilities for operating their own regional EPA approved hazardous waste management programs. In general, state laws and standards are required to be equivalent to or more stringent than federal hazardous waste standards. There are some variations from state to state, and certain states have enacted more stringent hazardous waste requirements. It is imperative that bases coordinate their hazardous waste activities with the appropriate state and local agencies.



�tc "11.3	Project Site Characterization"�11.3	Project Site Characterization



�tc "11.3.1	Representative Structure/Component Sampling"�11.3.1	Representative Structure/Component Sampling



In order to characterize the waste for sampling, the project scope must be defined. A project scope can entail a demolition of a single structure or a group of structures, or it could also be a building renovation where certain components, such as windows, doors, or trim are removed. In either case, the waste (or waste stream) to be sampled must be representative of all the demolition debris. This includes, but is not limited to, doors, windows, glass, structural components, brick, roofing material, etc. of all demolished building components.



The sample submitted to the laboratory will be a composite sample of the entire waste stream of the structure to be demolished or renovated. Thus, a composite sample may consist of numerous individual samples of the waste stream. However, it is critical to make an accurate determination of the project prior to sampling.



�tc "11.3.2	Homogeneous Facility Characteristics"�11.3.2	Homogeneous Facility Characteristics



Once the project is defined, factors to determine homogeneity must be considered. This is important to assure that the waste stream is accurately portrayed, especially when sampling multiple structures or components. Probably the two most significant factors in considering homogeneity are the following: age of construction, and painting and maintenance history. Age of construction is used to group structures in time periods. While construction by the same contractor is a plus for grouping purposes, it is the painting and maintenance history that is of interest for testing. Therefore, even if multiple contractors constructed a defined project during a similar time period, as long as paint and painting histories are similar, homogeneity can be assumed. Once this determination is made, the number of structures/components out of the total project size can be determined.



Oftentimes, a project will consist of multiple structures or components. It is not necessary to sample every structure or component; rather, a statistical sampling program will determine the disposal criteria of the population.



The following table was developed by the United States Army Environmental Hygiene Agency (USAEHA) to assist in this determination:



�private �	Table 11.1

	Statistical Determination of the Number of Structures to Be Sampled.��	No. of Total

	Structures/Components�	No. of Structures/Components

	To Sample*��1-9�All��11-15�10��16-20�13��21-30�16��31-40�21��41-100�26��>100�32��*These numbers are designed to meet or exceed the statistical requirements set by EPA. Both the power and the confidence intervals were set at or above 90 percent and 80 percent, respectively, and the precision established at 20 percent. The coefficient of variance (CV) is assumed to be 35 percent. The actual CV will vary from case to case and will be determined when the analytical results are available. A complete statistical evaluation of the resulting analytical data will involve a calculation of the actual CV and potentially include data transformations and/or adjustments to the other statistical parameters.��



�tc "11.4	Previous/Current Lead-Based Paint Testing Data"�11.4	Previous/Current Lead-Based Paint Testing Data







X-Ray Fluorescence (XRF) and Atomic Absorption Spectrometry (AAS) Data. Previous testing of painted surfaces in the structure by XRF or AAS methods may have determined that LBP exists above abatement thresholds (generally 1.0 microgram per square centimeter or 5000 parts per million (ppm). Studies have shown, however, that this is not an indication that the waste stream will fail the TCLP test, which is the test that is required to determine if the waste is hazardous or nonhazardous. Rather, the LBP contaminated components in the waste stream may be a very small proportion to the total debris. Leachable lead, as determined by the TCLP test, may be well below the regulatory threshold of 5 ppm.



TCLP testing is costly, but so is hazardous waste disposal. Demolition debris should be considered hazardous waste until TCLP testing proves otherwise. Therefore, when it is generally known that something will fail the TCLP test, the waste should be considered hazardous and disposed of accordingly. Examples of this include concentrated paint chips and single components painted with LBP, both of which were confirmed as containing LBP by XRF or AAS testing. Whole structures, or groups of structures, are more likely to pass the TCLP test, and TCLP testing is recommended as the cost savings of disposing these structures as nonhazardous waste is substantial.



�tc "11.5	The Toxicity Characteristic Leaching Procedure (TCLP)"�11.5	The Toxicity Characteristic Leaching Procedure (TCLP)



The TCLP test is used to determine if lead or lead contaminated material is classified as being hazardous waste. Specific TCLP laboratory analysis procedures are outlined in Appendix II to EPA regulation 40 CFR Part 261, Identification and Listing of Hazardous Waste. Lead or lead contaminated waste is considered to be hazardous waste if TCLP laboratory analysis results indicate a concentration of lead equal to or greater than 5.0 milligrams per liter (parts per million).



In general, the TCLP test (EPA Method 1311) basically consists of cutting the representative waste samples into pieces small enough to fit through a 9.5 mm sieve, placing those pieces in an acetic acid solution, and tumbling the slurry for 18 hours. A sample of the liquid is then tested for its lead content. If the waste tested has a lead concentration equal to or greater than 5.0 parts per million (ppm), then the waste is considered hazardous.



When considering laboratory qualifications for TCLP Testing and Analysis bases should determine if the laboratory is participating in accreditation programs specific to lead and hazardous waste analysis. The American Industrial Hygiene Association (AIHA), Environmental Lead Laboratory Accreditation Program (ELLAP), through its Environmental Lead Proficiency Analytical Testing (ELPAT), is one such program. The American Association for Laboratory Accreditation (AALA) Lead Laboratory Accreditation is another such program. The EPA expects to have a memoranda of understanding with the above-mentioned accrediting groups in the near future. Both of these programs will be part of the EPA National Lead Accreditation Program (NLAP). Particularly in the area of hazardous waste analysis, the EPA Contract Laboratory Program (CLP) is one program that can be used to measure laboratory qualifications. The CLP is not a certification program. However, to become a part of the CLP, laboratories must meet stringent requirements and standards for equipment, personnel, laboratory practices, and analytical, and quality control operations. State hazardous waste regulatory agencies or the Federal EPA Regional office can be contacted for assistance in identifying and selecting qualified laboratories for hazardous waste testing.



�tc "11.6	Hazardous Waste Sampling Plan"�11.6	Hazardous Waste Sampling Plan



�tc "11.6.1	Representative Samples"�11.6.1	Representative Samples



Table 11.1 determined the number of buildings or components to be sampled. At this stage, it is important to determine how many individual samples will comprise the composite sample. It is the composite sample that will be analyzed by the laboratory.



The composite sample must be representative of the structure to be renovated or demolished. This includes all components that were used to construct the structure whether painted or not. Therefore, the number of samples and the amount of each sample comprising the composite will vary depending on the construction of the demolished structures. Figure 11.2, "Component Calculations," was developed to assist in determining the number of samples and amount of each sample for buildings to be demolished. This form should result in a single composite sample comprised of individual samples and sample amounts of various building components.



�tc "11.6.2	Sample Contents"�11.6.2	Sample Contents



In order to determine what materials need to be sampled and in what proportion for the composite sample, the structure must be surveyed, and calculations need to be performed of all components in cubic measurements. In the case of structural components, where these components are interstitial, enough evidence must be gathered to determine if these components are either on 16" centers, 24" centers, or some other distance; evidence must show the height, length and width of these components. It is also critical to separate painted from nonpainted surfaces. After all the calculations are performed that determine the cubic feet for each component and the percent of each to the total building components, these numbers can be divided by 100 to determine the approximate percent of each to the composite sample.



Sampling for components to be removed for renovation is similar. The focus of the sample collection is on only those components to be removed. If the components are baseboards, then the composite sample will be composed of only samples of these baseboards. In this case, you will determine how many total samples you need based on Table 11.1. If your renovation involves various components such as windows, doors, and trim, you should use Figure 11.1 to determine relative percentages of each of the required composite sample.



�tc "11.6.3	Soil Lead Levels"�11.6.3	Soil Lead Levels



Although the primary focus is the disposal of lead-based paint contaminated components, disposal of soil contaminated by lead either from lead-based paint or other sources of lead is also determined by TCLP. Lead in soil testing and abatement, like other aspects of lead in the environment is very much in an evolutionary phase. It is critical to understand that the TCLP is analyzing for leachable lead, whereas, testing soil for lead analyzes for total lead.

�Date:	                              			Area in Sq. Ft.

							Roof:	                                   

Sampling Team ID:                     			1st:	                                   

							2nd:	                                   

Composite Sample Number:              			3rd:	                                   

							Attic:	                                   

Building Number:                      			Basement:                                  

							Other:	                                   





											TOTAL:                                     

�private �	PREDOMINANT BUILDING COMPONENTS��

	INTERIOR�

	CU FT�	% CU FT

	PAINTED�	% CU FT

	NOT PAINTED �	% OF EACH TO

	COMPOSITE�	SAMPLE

	NO.��Structural�������Floor�������Wall�������Ceiling��������������EXTERIOR�������Wall Surface�������Roof�������	MINOR BUILDING COMPONENTS��Doors/Frames�������Trim/Base�������Windows�������Shelves/Cleats�������

Estimate of Percent of Predominant Building Components:                                                        

Estimate of Percent of Minor Building Components:                                                             

(Use separate sheet if necessary for calculations.)







	Figure 11.2 - Component Calculation

�For in-place soil, total lead testing should be used to determine lead concentrations. On Department of Defense properties, soil is generally considered hazardous between the range of 500 to 1,000 ppm using the total lead test. Sampling procedures for soil are discussed in SW 846 and EPA 6000/8-89-046 Soil Sampling Quality Assurance Guide. Several states have sampling protocols as well.



If soil is abated (removed), then TCLP testing should be performed to determine disposal requirements. Generally SW 846 requires a minimum of four samples to determine if a waste is hazardous. If drums are used to contain the soils, the number of samples collected should be equal to the cube root of the total number of drums in the lot, in accordance with ASTM Standard D140-70. If roll-off containers are used to contain the soils, composite samples from each container should be collected and analyzed. SW 846 also discusses the statistical analysis that should be performed to determine if the number of samples collected is adequate to ensure accurate TCLP laboratory analysis of the waste.



�tc "11.6.4	Quality Assurance/Quality Control (QA/QC) and Safety Plan"�11.6.4	Quality Assurance/Quality Control (QA/QC) and Safety Plan



QA/QC should be performed throughout this process. The sampling field team should carefully recheck their calculations, as the composite sample will be developed based on these calculations. Every 10th composite sample should be a split sample, and this sample should be analyzed by a different laboratory analyst and during a separate laboratory batch, or by a different laboratory. The field team should ensure all samples are properly labeled and that tools and personnel are properly decontaminated between samples.



The laboratory that was selected to perform the analysis should be proficient in such analysis and have a documented QA/QC program. The personnel submitting the samples to the laboratory should clearly state that the samples are to be cut into pieces capable of passing through a 9.5 mm sieve and combined into composite samples based on the calculations in Figure 11-2. It is advisable to meet with laboratory personnel to ensure that they understand the procedure and that they have the equipment to properly cut the samples and run the analysis.



The nature of this work requires that safety procedures be clearly identified and followed. Sampling should only be conducted as a team. The use of half-face respirators approved for protection against lead containing dusts, mists, or vapors should be required until personnel air monitoring proves otherwise. Protective suits are advisable; however, work clothes are sufficient, providing personnel change into "home" clothes at the end of the shift. Work clothes should be laundered separately. Also personnel should be proficient with the tools and wear appropriate eye, face, hands, feet, and hearing protection. The sampling team should be aware of slip, trip, fall, and shock hazards.



Another safety consideration is the potential incidence of other hazardous materials (such as asbestos) in the structure. Other hazardous substances generally should not be sampled because presumably they will be removed and disposed of separately.



�tc "11.7	Sampling"�11.7	Sampling



�tc "11.7.1	Sampling Equipment"�11.7.1	Sampling Equipment



Sampling equipment for this procedure vary, depending on components to be sampled. Tools should include a minimum, a circular or reciprocating saw, hammer, chisel, wrecking bar, and a metal cutting tool. In general, tools should be selected based on the materials to be sampled and the ease of which the tool can be decontaminated.



�tc "11.7.2	Decontamination"�11.7.2	Decontamination



In general, tools should be decontaminated by first brushing off all loose debris and wet wiping (single stroke/surface) all surfaces of the tool with baby wipes. At a minimum, the samplers should clean their hands and faces after cleaning their tools. The brusher/wipes should be considered contaminated and disposed of accordingly or tested to determine proper disposal criteria.



��tc "11.7.3	Sample Size"�11.7.3	Sample Size



A TCLP analysis requires approximately 100 grams of the composite sample. The laboratory, based on Figure 11.1, should cut each individual sample so that it will pass through a 9.5 mm sieve, and based on the "percent of each (sample) to composite, "produce the composite sample. Therefore, the individual samples should be large enough to ensure that the laboratory has enough of a sample, and the sample is large enough for laboratory personnel to safely cut it to pass through the sieve. Generally 3 inches X 6 inches is a minimum sample size.



�tc "11.7.4	Sample Containers and Labeling"�11.7.4	Sample Containers and Labeling



Figure 11.1 has a column called Sample Number. This column is intended for a unique sample number, perhaps for Example A-1. The number indicates the individual sample, while the letter  A might signify the composite. Therefore, three individual samples would be labelled A-1, A-2, and A-3. On the top of this form is a line "composite sample number." The letter "A" would be written on this line denoting the composite sample (unique building numbers can be used as a composite sample indicator).



Freezer thickness resealable plastic bags should be used to contain each sample, and each bag should be labeled by an indelible marker with the unique sample number. It is an assistance to the laboratory and a matter of quality assurance that all samples from a structure are batched or placed into one container (like a bigger bag), labeled with the composite identified number.



�tc "11.8	Hazardous Waste Interim Storage"�11.8	Hazardous Waste Interim Storage



Hazardous waste generated during construction must be properly segregated from non-hazardous wastes, appropriately containerized, labeled, and stored awaiting analysis results, manifesting and transportation to disposal. Hazardous waste cannot be stored on-site for greater than 90 days without obtaining a permit and meeting the EPA requirements for hazardous waste storage facilities. The requirements for interim storage of hazardous waste are outlined in 40 CFR Part 262.34. The following is an outline of these requirements.



�tc "11.8.1	Containerization"�11.8.1	Containerization



Before transporting hazardous waste off-site, the generator must package the waste in accordance with the Department of Transportation regulations on packaging under 49 CFR Parts 173, 178, and 179.



�tc "11.8.2	Waste Analysis"�11.8.2	Waste Analysis



Waste containers should be appropriately labeled based on the generator's knowledge of the waste or by laboratory analysis of representative samples of the wastes. Sampling to determine if a waste is hazardous is to be performed as outlined in 40 CFR Part 261.



�tc "11.8.3	Labeling, Marking, and Placarding"�11.8.3	Labeling, Marking, and Placarding



Before transporting or offering hazardous waste for transportation, containers will be appropriately labeled or marked in accordance with the Department of Transportation regulations 49 CFR Part 172. Generators must mark each container of 110 gallons or less used in transportation with the following words and information displayed in accordance with the requirements of 49 CFR 172.304:



	HAZARDOUS WASTE - Federal Law Prohibits Improper Disposal. If found, contact the nearest police, public safety authority, or the U.S. Environmental Protection Agency.



	GENERATOR'S NAME AND ADDRESS:



	MANIFEST DOCUMENT NUMBER:



��tc "11.8.4	Interim Storage"�11.8.4	Interim Storage



The requirements for accumulation of hazardous waste are outlined in 40 CFR Part 262.34. Considerations in temporary storage of waste will include proper designation and identification of storage areas, storage site preparation, safeguards to prevent inadvertent damage of waste containers, site security measures and contingency planning, and emergency response procedures for spills or release of hazardous wastes. A generator may accumulate hazardous waste on-site for 90 days or less without a permit, or without having interim status provided that the waste is placed in containers or tanks and each container or tank is labeled or marked clearly with the words “hazardous waste.” The generator must also ensure that these containers are placed on drip pads and that the generator complies with Subpart C, Preparedness and Prevention, and Subpart D, Contingency Plan and Emergency Procedures, of 29 CFR Part 265. Temporary storage areas should be located in designated areas away from routes of traffic, both vehicular and pedestrian, to avoid potential disturbance and/or damage to waste containers. Storage areas and containers should be securable and/or lockable. Storage areas should be posted to warn all personnel and to prevent unauthorized entry into such areas. Waste containers should be kept closed at all times except when waste is being placed into them. Formal written contingency plans and emergency response and spill containment procedures should be developed and available at the site. Emergency response and spill containment equipment should be kept at a readily available location at the entrance outside the storage area. Site personnel should be instructed on emergency response procedures in case of an incident or accident.



�tc "11.8.5	Hazardous Waste Manifesting"�11.8.5	Hazardous Waste Manifesting



Prior to transportation or offering hazardous waste for transportation, the generator must prepare a manifest (EPA form 8700-22) in accordance with the instruction included in the appendix to 29 CFR Part 262. The manifest will be prepared based on the generator's knowledge of the waste or laboratory analyses performed on representative samples of the waste. The proper quantities and EPA hazardous waste number shall be included on the manifest. Before transporting the hazardous waste, the transporter must sign and date the manifest acknowledging acceptance of the hazardous waste from the generator. The transporter must return a signed copy to the generator before leaving the generator's property.



�tc "11.9	Hazardous Waste Transportation and Disposal"�11.9	Hazardous Waste Transportation and Disposal



�tc "11.9.1	Generator Requirements"�11.9.1	Generator Requirements



Before presenting hazardous materials for transportation to an authorized storage treatment or disposal facility, the requirements outlined in 40 CFR Part 262 must be met. The requirements outlined in this regulation are the standards applicable to generators of hazardous waste. Ultimate responsibility for hazardous waste lies with the owner. However, the owner and its authorized representative (contractor) may both be classified as generators. Regardless of who is classified as the generator, the proper identification, packaging, labeling, and manifesting of hazardous waste must be accomplished prior to offering the waste for transportation. The following is an outline of these requirements.



�tc "11.9.2	Hazardous Waste Determination"�11.9.2	Hazardous Waste Determination



The generator must determine if the waste generated is hazardous. If the waste is hazardous, then the generator must properly classify the waste and assign it the appropriate EPA hazardous waste number in accordance with 40 CFR Part 261, Identification and Listing of Hazardous Waste. This may be accomplished through the generator's knowledge of the waste generated or through laboratory analysis as outlined in 40 CFR Part 261.



�tc "11.9.3	EPA Identification Numbers"�11.9.3	EPA Identification Numbers



A generator cannot treat, store, dispose of, transport, or offer for transportation, hazardous waste without having received an EPA identification (ID) number. This EPA ID number may be obtained by completing EPA form 8700-12 and submitting it to the appropriate state agency. If a state does not have an approved hazardous waste program, the ID number must be obtained from the appropriate EPA regional office. A generator cannot offer hazardous waste to transporters or treatment, storage, or disposal facilities that have not obtained an EPA ID number.



�tc "11.9.4	Hazardous Waste Manifesting"�11.9.4	Hazardous Waste Manifesting



The generator is responsible for the proper manifesting of hazardous waste prior to transporting or offering the waste for transportation. The generator must prepare the manifest, in accordance with Subpart B of 40 CFR Part 262, based on the proper classification of the waste. The Waste Manifest (EPA Forms 8700-22 and 8700-22A) must be prepared according to the instructions included in the appendix to 40 CFR Part 262. The generator must designate on the manifest one facility that is permitted to handle the waste described on the manifest. The generator may also designate one alternate facility in the event that an emergency prevents the delivery of the waste to the primary facility. If the transporter is unable to deliver the waste to either the primary or alternate facility, then the waste must be returned to the generator. If the state to which the shipment is manifested supplies the manifest and requires its use, then the generator must use that manifest. The manifest must consist of a number of copies that will provide the generator, each transporter, and the owner or operator of the designated facility with one copy each for their records and another copy to be returned to the generator. The generator must sign the manifest certification by hand and obtain the handwritten signature of the initial transporter and date of acceptance. The generator will retain one copy for its records and give the transporter the remaining copies of the manifest.



�tc "11.9.5	Pretransport Requirements"�11.9.5	Pretransport Requirements



Before transporting hazardous waste or offering hazardous waste for transportation off-site, the generator must prepare the waste for transportation in accordance with the Department of Transportation regulations 40 CFR Parts 173, 178, and 179 (packaging) and 172 (labeling, marking, and placarding). The generator may store or accumulate hazardous waste on-site for 90 days or less without a permit or without having interim status provided that the requirements outlined in 40 CFR Part 262.34 are met. If a generator is to store hazardous waste on-site for longer than 90 days, then they must obtain a permit and meet all the requirements for a hazardous waste storage facility.



�tc "11.9.6	Recordkeeping and Reporting"�11.9.6	Recordkeeping and Reporting



The generator must keep a copy of each manifest for hazardous waste shipped off-site for a period of at least three years from the date the waste was accepted by the initial transporter. The generator must keep records of any test results, waste analyses, or other determinations made for at least three years from the date that the waste was last sent to treatment, storage, or disposal. Generators who ship any hazardous waste off-site to a treatment, storage, or disposal facility within the United States must prepare and submit a Biennial report, EPA Form 8700-13A, to the EPA regional office by March 1 of each even numbered year. The Biennial report must cover generator activities during the previous year and must include the information outlined in 40 CFR Part 262.41. A generator of greater than 1000 kilograms of hazardous waste in a calendar month who does not receive a copy of the manifest with the handwritten signature of the owner or operator of the designated treatment or disposal facility within 35 days of the date the waste was accepted by the initial transporter must contact the transporter and/or the owner of the designated treatment or disposal facility to determine the status of the hazardous waste. A generator must submit an exception report to the EPA regional office if a copy of the manifest with the handwritten signature of the owner or operator of the designated treatment or disposal facility is not received within 45 days of the date the waste was accepted by the initial transporter. The exception report must include the information outlined in 40 CFR Part 262.42. A generator of greater than 100 kilograms but less than 1000 kilograms of hazardous waste in a calendar month who does not receive a copy of the manifest with the handwritten signature of the owner or operator of the designated facility within 60 days of the date the waste was accepted by the initial transporter must submit a legible copy of the manifest, with some indication that the generator has not received confirmation of delivery, to the EPA regional office. A generator who intends to export hazardous waste outside the United States must fully comply with the requirements for exports of hazardous waste, outlined in 40 CFR Part 262, Subpart E.



�tc "11.9.7	Transporter Requirements"�11.9.7	Transporter Requirements



Transporters accepting hazardous waste for shipment must comply with the requirements outlined in 40 CFR, Part 263, Standards Applicable to Transporters of Hazardous Waste. The generator must ensure that the transporter is qualified and possesses the appropriate EPA identification number for transporters of hazardous waste. The following is an outline of the general requirements for transporters.



1.	EPA Identification Number: A transporter cannot transport hazardous waste without an EPA ID number. Transporters may obtain an EPA ID number by completing and submitting EPA form 8700-12 to the EPA regional office.



2.	Compliance with the Manifest System: A transporter cannot accept hazardous waste from a generator unless it is accompanied by a properly completed and signed manifest. Before transporting the hazardous waste, the transporter must sign and date the manifest, acknowledging acceptance of the hazardous waste from the generator. The transporter must return a signed copy to the generator before leaving the generator's property. The transporter must ensure the manifest accompanies the hazardous waste. A transporter who delivers a hazardous waste to another transporter or the designated facility must obtain the date of delivery and the handwritten signature of that transporter or of the owner or operator of the designated facility, retain one copy of the manifest, and give the remaining copies of the manifest to the accepting transporter or designated facility.



3.	Hazardous Waste Delivery: The transporter must deliver the entire quantity of hazardous waste that he/she has accepted from a generator or a transporter to the designated facility on the manifest or the alternate designated facility. If the hazardous waste cannot be delivered to the designated or alternate facility on the manifest, then the transporter must contact the generator for further directions and must revise the manifest according to the generator's instructions or return the waste to the generator. In the event of a discharge of hazardous waste during transportation, the transporter must take appropriate immediate actions to protect human health and the environment. A transporter must clean up any hazardous waste discharge that occurs during transportation.



4.	Recordkeeping: A transporter of hazardous waste must keep a copy of the manifest signed by the generator, the transporter, the next designated transporter, or the owner or operator of the designated facility for a period of three years from the date the hazardous waste was accepted by the initial transporter. The period of retention of the manifest is automatically extended in the event and during the course of any enforcement action regarding the hazardous waste activity.



�tc "11.9.8	Hazardous Waste Treatment, Storage, and Disposal Facilities"�11.9.8	Hazardous Waste Treatment, Storage, and Disposal Facilities



Facilities accepting hazardous waste for treatment, storage, or disposal must comply with the requirements outlined in 40 CFR Part 264, Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal Facilities. These standards are the minimum national standards that define acceptable ultimate arrangement of hazardous waste. Generators of hazardous waste must ensure that facilities designated to receive their waste are authorized to do so and are in compliance with the standards for such facilities. The following is an outline of these requirements:



�tc "11.9.9	General Facility Standards"�11.9.9	General Facility Standards



Every facility owner or operator must apply to the EPA and receive an EPA ID number in accordance with the EPA notification procedures prior to accepting hazardous wastes.



The owner or operator of a facility that receives hazardous waste from an off-site source must inform the generator in writing that he/she has the appropriate permits for, and will accept, the waste that the generator is shipping. The owner or operator must keep a copy of this written notice as part of the operating record. Before an owner or operator treats, stores, or disposes of any hazardous wastes, he/she must obtain a detailed chemical and physical analysis of a representative sample of the wastes. The owner or operator of a facility must inspect and, if necessary, analyze each hazardous waste movement received to determine whether it matches the identity of the waste specified on the manifest or shipping papers. The owner or operator must develop and follow a written waste analysis plan. The owner or operator must provide security of his/her facility as outlined in 40 CFR Part 264.14. The owner or operator must inspect his/her facility for malfunctions and deterioration, operator errors, and discharges, which may be causing or lead to releases of hazardous waste to the environment or threat to human health in accordance with 40 CFR Part 264.15. Facility personnel must receive training in accordance with 40 CFR Part 264.16. Facilities must be designed, constructed, maintained, and operated, as outlined in 40 CFR Part 264, Subpart C. Facilities must have a contingency plan and emergency procedures as outlined in Subpart D to 40 CFR Part 264. Facilities must comply with the manifest system, recordkeeping and reporting requirements outlined in 40 CFR Part 264 Subpart E. Facilities must comply with all other requirements as outlined in 40 CFR Part 264.



�tc "11.10	Hazardous Waste Prediction"�11.10	Hazardous Waste Prediction



�tc "11.10.1  Confirmed Versus Assumed LBP Components"�11.10.1  Confirmed Versus Assumed LBP Components



At present, there is no correlation between known lead concentrations on components by XRF or AAS testing and failure of the waste stream by TCLP testing. Rather, the “failure” or “passing” of a TCLP sample analysis is more dependent on the representative or composite sample. Typically, an entire building to be demolished will pass (that is, be below 5 ppm) the TCLP test and single components removed for remodeling, such as window systems, still typically fail (become hazardous waste) the TCLP test. Therefore, it is critical to define the project size and scope of work.



Generally, if previous testing by XRF or AAS has not occurred, it will probably not be cost-effective to do this type of testing at the time of demolition or remodeling. Rather, the waste should be assumed to be hazardous and disposed of accordingly, or the TCLP test should be performed. However, the installation should be aware that instances may occur where it will be cost effective to test for components with LBP by XRF or AAS methods.



The best example of this would be in the case of remodeling, where the LBP content of an abated component would need to be known for worker protection purposes. The presence of LBP over the abatement threshold would be an indicator that if a single component is to be removed, it should then be assumed to be hazardous waste.



��tc "11.10.2  Estimating Quantities"�11.10.2  Estimating Quantities



Estimating quantities of building components is a primary step in hazardous waste prediction and cost analysis. Figure 11-2 not only provides samples and sample amounts for the composite, it also requires calculations of the structure in cubic foot measurements. These calculations can be used to determine appropriate quantities of waste.



Estimating quantities of components in a structure is best performed by an individual knowledge in building construction. Since most of the structure is covered by finish materials, the normal sizes of structural materials must be known. Also, the individual should know typical centers of studs, joists, and rafters. The installation will have to understand that this type of estimating will require the removal of some walls, floors, and ceilings to define dimensions of building components.



�tc "11.10.3  Disposal Costs"�11.10.3  Disposal Costs



It is very difficult to determine hazardous waste costs, as there are many variables. These variables range from distance to the hazardous waste site to the method of required disposal. Typically, hazardous waste is disposed of in drums (approximately 55 gallon), hazardous waste packs (approximately 1 cubic yard), or in bulk, enclosed 30 to 40 cubic yard dumpsters. At present, in early 1993, barrel disposal costs range between $275 to $400, hazardous waste packs between $600 to $700, and bulk disposal between $250 to $300 per cubic yard.



Once building quantities are estimated and hazardous waste disposal is required by the TCLP test, containers and disposal sites can be contacted to obtain an approximate cost for the project.

�
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	Predesign Survey, Visual Inspection, and Sampling

�	Predesign Survey





When conducting a predesign survey to assess LBP concerns, the LBBPO will need to be familiar with the entire scope of work, including the following:



	•	The facility, structure, or area of the base that will be impacted



	•	The intent and purpose of the project



	•	Specific areas within the structure or facility that will be impacted



	•	Extent of demolition required, building materials being removed, and new materials being added



	•	Expected changes or updates to mechanical, heating, or plumbing systems. Any cutting or drilling of painted surfaces expected to update systems 



	•	Design schedule and anticipated start of work date





During the LBPPO's initial meeting with the planner or designer, the above should be discussed. Facility floor plans should also be obtained from the planner or designer with affected areas highlighted.



After defining the scope of work, the next step in the predesign is for the LBPPO to perform a visual inspection and XRF and/or bulk sampling to determine if LBP will be impacted. The LBPPO, as a minimum, should use the following steps in conducting his inspection:



1.	Review facility documents for the affected area to gain an understanding of the construction and possible painting history of the building. If it's a family housing unit or a priority facility, review LBP testing and survey information. Was the facility all constructed at the same time? Any additions to the building? Any previous renovations?



2.	The visual inspection must include a walk-through of all areas that will be impacted.



	•	Group areas into functional spaces by construction history.



	•	Develop a list of painted components in each space that are likely to be impacted by the project.



	•	Note whether a particular component, such as walls, baseboards, or window sills, is painted the same color and appears to have been painted at the same time. Record variations and be prepared to sample them separately.





3.	If an XRF unit is available, conduct testing of painted surfaces in the affected areas using the survey protocol established in Section 4 of the HUD Guidelines as guidance. If surfaces contain less than 1.0 milligrams of lead per square centimeter, then renovation activities may proceed without additional testing.



	Remember that just because a painted surface is less than the above level does not mean that it is lead free. Even today, paints have some lead in them. Exposure levels for renovation/demolition projects are not well documented for such levels of LBP. Confirm with your Major Command point of contact the current Air Force LBP action level for requiring contractors to follow safety guidelines noted in the management plan.



4.	If an XRF is not available, collect bulk samples from different components that will be impacted from each of the functional spaces and submit for laboratory analysis. If levels are less than 0.5 percent lead by weight, additional testing is not required. As with the above, confirm this action level with your Major Command point of contact.



5.	During the inspection, it will be important to determine if original plaster walls have been covered in the past with new drywall. If it has, samples of paint from the original walls/ceilings will also need to be collected and analyzed.



6.	Once the survey is complete and laboratory results are obtained, prepare a written report summarizing your findings, identify locations of LBP that will be affected, general abatement requirements, and a preliminary abatement estimate. Submit and review the report with the planner or designer.



7.	At this point, it will not be feasible to accurately categorize the anticipated waste generated on the project as hazardous or non-hazardous as described in Section 11. However, the disposal cost can have a significant impact on the project. Provide the planner or designer with an estimated cost, using the following assumptions.



	•	Treat individual components requiring removal, such as baseboards and door frames that are coated with LBP, as hazardous waste.



	•	Treat any loose or peeling paint and any paint that will be stripped as a hazardous waste.



	•	For general room or building demolition, assume that the resulting waste stream will be non-hazardous.





Estimated costs are discussed in Section 11. At some point in the design process, after the scope of work is completely defined and agreed to, waste sampling will need to be conducted.�
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	Checklist for Abatement Planning

�These checklists from the HUD Guidelines may be useful to the Base in determining all steps to be undertaken in the abatement effort.



Tasks to be Done Before Abatement



1.	Develop a plan that specifies the following:



	•	develop an abatement specification and drawings detailing the scope of work

	•	resource acquisition and allocation including personnel needs, funding, and budgeting

	•	responsibilities of all participants

	•	overall timetable and completion deadlines

	•	liaison with local, state, and federal agencies, contractors, and residents

	•	testing before and after abatement

	•	methods of abatement and material storage requirement

	•	measures for containment and control of lead dust

	•	measures for cleanup

	•	plan for relocation of residents

	•	plan for coordinating/sequencing abatement with modernization work, if any

	•	plan for on-site storage of waste prior to disposal

	•	plan for worker training and protection

	•	plan for disposal of waste





2.	Identify testing and abatement contractors.



3.	Obtain any necessary permits for abatement and disposal of waste.



4.	Notify occupants and residents of adjacent units.



5.	Relocate residents, as necessary.



6.	Satisfy any reporting requirements of federal, state, and local agencies.



7.	Conduct preconstruction conference.



8.	Correct pre-existing conditions that would impede abatement or cause it to fail.



9.	Implement initial procedures for environmental protection and containment of lead dust and debris.



10.	Post warning signs.



11.	Provide a worker changing area.



Tasks to be Done During Abatement



1.	Perform continuous on-site supervision.



2.	Limit access to work area.



3.	Perform ongoing maintenance of the containment system for lead dust and debris.



4.	Perform daily cleanup.



5.	Ensure proper on-site storage of waste prior to disposal.



Tasks to be Done After Abatement



1.	Break down the containment system.



2.	Perform first round of final cleanup.



3.	Notify inspectors of readiness for inspection.



4.	Obtain approval of inspector to repaint abated surfaces as needed.



5.	Perform final round of cleanup.



6.	Notify inspector of readiness for clearance testing.



7.	Perform clearance testing.



8.	Obtain final certification.



9.	Dispose of abatement debris. 
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	Training Outline for Facility Employees

�	Training Outline





The LBPPO should develop his training program for CE, MFH, MPH, and others using the following training outline:



1.	Training Objectives



	A.	Introduction to Lead Hazards

	B.	Sources of Lead

	C.	Health Effects

	D.	Regulations



2.	Hazard Identification



	A.	Contact Person for Information

	B.	Testing Procedures

		(1)	XRF

		(2)	Bulk Sampling



3.	Work Procedures When Disturbing Painted Surfaces

		

	A.	Work Area Preparation

	B.	Prohibitive Practices

	C.	Cleaning Techniques

	D.	Containing the Spread of LBP

	E.	Waste Disposal



4.	Precautionary Methods

	

	A.	Entry and Exit Procedures

	B.	Prohibition of Eating, Smoking, Drinking

	C.	Cleaning and Decontamination



�5.	Personal Protection Services

	

	A.	Respirators

		(1)	Types and When Used

		(2)	Training Program

		(3)	Fit Testing

		(4)	Care and Use



	B.	Protective Clothing and Equipment



6.	Medical Monitoring Requirements

�
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	Testing Procedures - Fundamentals

�	Testing Procedures





To accurately identify LBP hazards, it is necessary to become familiar with testing and analysis procedures that will be used in the LBP management plan. Although environmental and employee testing will only be conducted periodically, testing methodologies, equipment required, and laboratory analyses are summarized below and should be included in the LBP management plan for reference purposes.



	•	Bulk Paint Sampling 



		--	X-ray fluorescence (XRF). This instrument X-rays the paint on the surface causing lead in the paint, if present, to emit a characteristic frequency of radiation, the intensity of which is measured by the detector and related to the amount of lead in the paint. There are two types of XRF detectors available: direct readers and spectrum analyzers. "Direct reading" XRFs provide the operator with a direct readout of lead concentration in the paint; "spectrum analyzer" XRFs provide a complete radiation spectrum that is analyzed by the instrument's software to improve the accuracy of the lead measurement.



			An inspector using an XRF should be able to inspect a unit in three to four hours, collecting about 80 samples.  However, the time required is dependent on various factors, such as the size of the unit, similarity in construction from unit to unit, etc. XRF instruments range in price from $12,000 to $20,000 each. The action level for abatement is 1.0 mg/cm2 when using the XRFs.



		--	Sodium sulfide tests. Sodium sulfide tests involve a chemical reaction with lead in paint resulting in a color change when lead is present. It is a qualitative method and has not been adequately validated for survey use.

		

		--	AA and ICP laboratory analysis. Standard laboratory methods such as atomic absorption and inductively coupled plasma absorption are able to quantitatively assess lead levels of paint samples from 0.1 to over 10 mg/cm2. Because of their superior accuracy and precision compared to portable XRF instruments, the laboratory methods are invaluable for confirmation of XRF results. However, because of the much higher cost of laboratory methods, the additional time required to perform the laboratory analysis and the additional labor required to remove paint from sampled surfaces, laboratory methods are not practical or cost-effective for the inspection of an entire project.



			The action level for abatement is 0.5 percent by weight or 1.0 mg/cm2 when laboratory analysis is used. If the laboratory results are to be reported in mg/cm2, then the paint must be removed down to the bare substrate from a measured surface area; accurate determination of the surface area is important but adherent substrate or other nonpaint material will not affect the result. If the laboratory results are to be reported as weight percent, then the paint must be removed down to, but not including, the bare substrate; inclusion of substrate materials in the paint sample or not removing all the paint will dilute the results. It should be pointed out that the area concentration standard of 1 mg/cm2 and the concentration by weight standard of 0.5 percent are not necessarily equivalent. Roughly speaking, the two standards are equivalent when the painted surface has about 20 layers of paint with a 0.5 percent by weight concentration. For less than 20 layers of such paint, the standard by weight is more stringent; for more than 20 layers the area standard is more stringent. In much of the older housing stock, especially single-family homes, very thick paint films may be encountered. In this case, it may be desirable to submit some samples to be reported in both units.





•	Air Sampling (NIOSH 7300)

	

	Air sampling for personal and environmental testing and analysis is covered in NIOSH Method 7300 for metals. Materials needed include:



		--	Low volume sampling pump

		--	Tygon tubing

		--	Rotometer

		--	37 mm cassette



	Calibrate equipment before and after sampling. Sampling cassette should be placed in the normal breathing zone of the worker. Use a flow rate of 2 - 3 liters per minute. Sample for as much of the work shift as possible to properly evaluate exposure levels for workers. Compare results with the OSHA PEL of 50 ug/m3. Public exposure should never exceed background; containment of abatement work areas to adequately protect the public will be discussed later.



•	Water Testing (EPA Protocol)



	The EPA has developed specific testing requirements for water authorities to use in compliance with the Safe Water Drinking Act (SWDA). Sampling includes "first draw" water which evaluates levels of lead that may be coming from piping within the home and a purged system test to check lead concentrations coming from the main supply lines. Unless a base has its own water distribution and treatment facility, these testing requirements are not mandatory. However, they should be used as the state-of-the-art procedure for water evaluation.



	Your laboratory should be able to provide you with sample containers for collection. 

	The containers will have a nitric acid solution to keep the lead in suspension. Compare results to SWDA allowable lead level of 15 ppb.



•	Soil Testing



	The EPA and HUD has developed interim guidelines for the collection of soil samples. A copy is provided. Typically, soil samples are collected at different depths and distances from a structure.



	The greatest concentrations are usually found close to buildings where LBP has deteriorated and leached into the soil. Shooting ranges also frequently have high lead in soil levels. EPA is identifying soil that contains greater than 1000 ppm lead as an abatement priority. Levels between 500 and 1000 ppm will require further evaluation. Results will determine if abatement is needed and to what extent.



�•	Dust Sampling (HUD Guidelines)



	Wipe sampling is conducted to evaluate lead in dust levels. The U.S. Department of Housing and Urban Development (HUD) has identified the following levels as acceptable for post- abatement work:



	--	Floors - 200 ug/sq. ft.

	--	Windowsills - 500 ug/sq. ft.

	--	Window Wells - 800 ug/sq. ft. 



	These levels should also be referred to when evaluating exposure risks.



	The following procedure is recommended for wipe sampling:



	Materials Needed



	--	Wipes consisting of commercial wipes moistened with a nonalcohol wetting agent

	--	Plastic template (1 foot by 1 foot)

	--	Measuring tape

	--	Marking pen

	--	50 Ml polypropylene tube

	--	Rack to carry tubes

	--	Sample sheet (see attached form)

	--	Disposable gloves



	Sample Size



	A 1 square foot plastic template should be used when samples are taken from the floor. When windowsills and window wells are sampled, the length and width of the area are measured in inches. One square foot is sampled according to the formula:



		Length x Width  =  Square Foot

		      144





	Sample Collection



	Identify and document all areas to be sampled, beginning in one room. Documentation should include:



	--	Location of sample. Samples from the floor should be taken near the edge of the room, (not the center of the room.)



	--	Surface type (floor, sill, well)



	--	Surface material (wood, metal)



	--	Surface area measurements



	--	Abatement status (abated, not abated)



	--	Abatement method if known



	Put on disposable gloves (to prevent sample contamination by lead on the hands). Throw the first wipe away, since it is likely to be contaminated. Place the second wipe in a tube to submit to the laboratory as a blank.



	Sample areas from low to high lead, to the extent that this is known. The procedure is:



	--	Place a wipe flat on the surface to be sampled. Rub the wipe in an "S" pattern once over the entire measured area. (Do not scrub.) Fold the wipe in half, folding the dust into the wipe, and rub once over the surface again at a 90-degree angle to the first "S". Fold the wipe and place it in a tube.



	--	Mark the tube with the sample number, location, and surface (sill, well, floor).



	--	Change gloves after each sample is taken.



	--	Use the same sampling method for every sample. For example, use the same amount of pressure when wiping the surface at each sample location. Changing the method may change the results.



	--	Submit the samples to the laboratory for total lead analysis. Request that results be provided in µg/ft2 for easy reference to the HUD standards.
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	Detailed Description of Work for the LERA

�	LERA Work Procedure



	(Refer to Volume 2 for a complete copy of the HUD Protocol of Risk Assessments)



Records Review and Preparation of the Public Awareness Program



Project personnel should meet with facility engineers, maintenance personnel, and/or property managers to obtain and review available building information and arrange for entry into the premises. Project personnel should also meet with Military Public Health regarding elevated blood lead data. Available building information and blood lead data (with confidentiality provisions) should be reviewed in order to plan the Lead Exposure Risk Assessment and the subsequent Lead-Based Paint Risk Assessment. The base should provide to the project personnel all building information and blood lead data available for this task. The base should provide an installation point of contact and office/staging space for the project personnel, as necessary, if consultants are used.





Lead Exposure Risk Assessment



The project personnel should perform a LERA for a statistically valid selection of family housing units constructed prior to 1980 that are likely to house children 7 years old or younger or women of childbearing age. Child care centers, family child care homes, elementary schools, and other priority facilities that were constructed before 1980 will be assessed, individually. 



Apartment Units



The project personnel should submit a written plan to select an adequate number of specific housing units/environments to comprise a statistically valid sampling plan upon which to perform the LERA. The units should be selected in accordance with the following HUD Lead-Based Paint Risk Assessment Protocol unit selection criteria:



1.	All units with a documented elevated blood level (EBL) child must be tested.



2.	If possible, select only housing units that are likely to house children 7 years old or younger or women of childbearing age.



	a.	Worst-case units:

	

		•	units in poor condition (e.g., peeling paint and poor housekeeping)

		•	units in which recent renovation or paint disturbing/dust creating work has been performed



	b.	Randomly selected units (select 40 percent to 50 percent of the units identified in the sampling table).



Within each unit, the following areas should be sampled:



	•	living room

	•	kitchen

	•	two children's bedrooms



Within each area, the following dust samples should be collected:



	•	window well or sill (one sample)

	•	floor (one sample)



Inspect all surfaces in all rooms for defective paint conditions, and record results on the appropriate form.



Common Areas



For common hallways and stairways, collect the following dust samples:



	•	one wipe sample at each entry area

	•	one wipe sample at the first level landing



For common corridors, collect the following dust samples:



	•	one wipe sample from floor

	•	one wipe sample from window well

	•	one wipe sample from landing areas



Inspect all surfaces for defective paint conditions, and record results on the appropriate form.



Day Care Centers and Other High-Priority Areas



For nonapartment (up to 2000 sq. ft.) high-priority areas, collect the following dust samples:



	•	Collect two wipe samples from floor.

	•	Collect two wipe samples from window wells/sills. Select worst-case conditions.



Collect an additional sample for each 2000 sq. ft. increase in building size.



Inspect all surfaces for defective paint conditions, and record results on the appropriate form.



Paint Chip Sampling



Collect a paint chip sample at any area where paint is in poor condition and readily accessible to children. If there are many such similar areas, collect a few samples from representative areas to verify presence of LBP.



Soil Sampling



For buildings, collect one composite sample at 0-3 feet from building and one composite sample at 10-20 feet from the building. Collect samples in bare areas near suspect surfaces. If paint chips are present and could be accessible to children, include them in the composite sample.



Collect a composite sample at playgrounds from an area most likely to be used by children.



Also, collect a composite sample from perimeter of parking lots (30 cars or more) and from roadways of high-traffic areas.





Water



Collect water samples from each kitchen area in the buildings tested in the LERA. Collect a first draw sample and a purged line sample in accordance with EPA testing protocol.





LERA Quality Control, Laboratory Testing, and Reporting



1.	Quality control (QC) samples, essentially identical to the regular samples, should be collected from an area abutting the regular samples (or form another similar surface) and should be handled, labeled, and analyzed in the same manner as regular samples. One QC sample per building or one QC sample per 20 regular samples, whichever is larger, should be collected.



2.	QC samples should be analyzed by a separate independent EPA ELPAT accredited laboratory.



3.	The project personnel should have dust, paint chip, soil, and water samples analyzed by an independent EPA NLLAP (National Lead Laboratory Accreditation Program) accredited laboratory. Analytical methods should be selected in consultation with the accredited laboratory and consistent with ETL 1100 X-1 LBP Sampling and Measurement: Methods and Standards.



4.	The project personnel should obtain from the laboratory and submit in the final report a complete, written, and signed report of the analytical results. The following information, at a minimum, should be presented in the laboratory report:



	a.	Name and address of requesting organization

	b.	Sample identification number assigned by the requesting organization

	c.	Sample code assigned by laboratory

	d.	Type and description of sample

	e.	Amount of lead in µg/f2 (dust), weight percent or µg/cm2 (paint), parts per million (soil)

	f.	Name and signature of analyst

	g.	Date the sample was received, analyzed, and results reported

	h.	Analytical methods utilized by the laboratory for each matrix analyzed

	i.	Appropriate standards for "acceptable" levels for each matrix analyzed



	Upon the review and approval of the final inspection reports, the project personnel should prepare a building folder for each building assessed under this contract. All folders should be submitted to the installation and should contain the following information:



	a.	Field assessment forms



	b.	Individual unit summary reports



	c.	Building/unit drawings showing sample locations and lead hazard areas



	d.	Laboratory reports



5.	The project personnel should provide at least two 4 x 6-inch glossy 35mm photos of each lead hazard area, as defined by a dust, soil, or paint chip sample, which exceeds the acceptable standard. The photos will contain in their context the following information: building/unit address/number, room/area, sample type (dust, soil, paint chip), sample number, date sampled, sampler's initials, and the utilized sampling methodology. As an option, the project personnel may wish to use a VCR to record the above information.



	The project personnel should prepare and submit a final report consisting of the following:



	a.	Executive summary



	b.	Summary of lead hazard areas



	c.	Summary of sample results

		Paint by surface or component; dust, soil, water,



	d.	Laboratory Results







6.	The LBPPO should prioritize the identified lead hazard areas and implement an abatement plan.
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	Comprehensive LBP Surveys Using an XRF

�	Comprehensive Survey Protocol





Facilities to Be Surveyed



Testing personnel must be given specific direction in terms of the exact number and type of structures of facilities that are to be surveyed and tested. This information will better allow testing personnel to schedule their activities and develop specific survey strategies, with minimal disruption to the facilities and its occupants.



Every housing unit, day care home, day care facility, schools, and other priority facilities where children are 7 years of age or younger, and will be spending at least four hours a day, at least three days per week, should ultimately be surveyed and tested. This may be somewhat dictated by the risk assessment. All dwelling units should be surveyed based upon a statistical number that will provide at least a 95 percent confidence level. 



Qualifications of Field Personnel



1.	All testing personnel have completed an XRF training course provided by the manufacturer or have received similar training.



2.	All field testing personnel shall submit evidence that they have been instructed and received training in radiation protection.



3.	All field testing personnel shall have at least two weeks of direct supervision by experienced testing personnel before conducting testing on their own.







XRF Testing Equipment



The following are two types of XRF machines: direct reading and spectrum analyzers. 



Direct Reading XRF Machine



1.	The average of three paint readings Apparent Lead Concentration (ALC) at each sampled point is required.



2.	In order to determine the true value of the lead in the paint, the Substrate Equivalent Lead (SEL) must be determined. This is also known as base readings. Base readings are determined by removing paint from every unique substrate in a unit (e.g., wood, gypsum, concrete, steel, etc.). Note: If each unit is of similar design, such as a multi-family housing, only one set of base readings is required. The process for base readings is as follows:



	a.	An area approximately 4" x 4" is to be stripped entirely of paint.

	b.	A series of 8 to 10 readings is taken on exposed surface, and an average is obtained.

	c.	The average is recorded as the SEL.

	d.	When more than one XRF device is being utilized, SEL is established for each device.

	e.	Subtract SEL from ALC and record difference as the lead concentration (CLC).



		1)	If SEL were a positive number (e.g., + 0.1), then this value is deducted from ALC and recorded as Corrected Lead Concentration (CLC), as follows:



							ALC = 1.0

							SEL = (+0.1)

							CLC = 0.9 mg/cm2



		2)	If SEL is "O," then the value obtained is recorded as lead content as follows:



							ALC = 1.0

							SEL = (+0.0)

							CLC = 1.0 mg/cm2



		3)	If SEL is a negative number (e.g., -0.1), then subtracting it is the same as dropping the negative sign and then adding it, as follows:



							ALC = 0.9

							SEL = (-0.1)

							CLC = 1.0 mg/cm2





Spectrum Analyzer XRF Machine



1.	One test or reading is usually adequate to determine the corrected lead equivalent.



2.	The length of this test or assay should be at the discretion of the experienced field technician.



	a.	The "confirm" assay should be used before determining that a sample is in the "confirmatory range" (see Section F - Testing Strategies).



	b.	The field technician/supervisor shall clearly document the assay used (screen, test, confirm) and the reason for the selection of that assay.

3.	Substrate Densities

	a.	Densities of various construction materials may affect accuracy of XRF devices.

	b.	Materials of similar densities shall be tested at the same time (e.g., test all wooden substrates before moving to concrete).

	c.	When changing densities, regardless of type of device being used, discard first set of readings obtained to be certain that the instrument has adjusted to new substrate density.



�4.	Readings

	a.	Frequencies - Each room within a unit shall be considered a separate testing area. Within each room, test each wall, ceiling, and floor. In addition, items of unique architectural identity will be combined, with a minimum of one test conducted for each. For example, if a room contains two windows, then test one, and if it contains four baseboards, then test one also.



	b.	Whenever sculptured, irregular surfaces (round) or insufficient surface areas are encountered that cannot be tested with an XRF device, it should be noted, and a paint sample should be obtained.



	c.	When testing, an XRF device should not be removed so that all readings are taken in the same spot. If it is moved, then discard all values and repeat the tests.



	d.	Concealed items within a surface may produce unusual readings. Therefore, a stud finder and/or magnet may be used during testing to pinpoint any metal studs, pipes, conduits, etc.



	e.	When unusually high or inconsistent readings are obtained, technician shall discard readings and move the test site approximately one foot away.



	f.	Only XRF devices of similar manufacturer type (ML-1, XK-3 or MAP-3) shall be used together in testing any one room and in any one project.



	g.	When testing similar substrates, such as walls in a particular room, if one reading is not consistent with readings from the other like substrates, then the area in question shall be retested.



Paint Sampling and Testing By Chemical Analysis - Atomic Absorption Spectrometry (AAS)

Sampling for laboratory analysis by AAS shall be conducted on components that could not be tested by the XRF due to insufficient surface area and/or irregular surface area at the time of the survey and testing.



Sampling for laboratory analysis by AAS should also be conducted on those surfaces that require confirmatory analysis.



Paint Sampling Procedures



1.	Recommended Materials

	a.	Clean, see-through plastic baggies/envelopes with zip-lock capability or clear screw top vials.



	b.	Adhesive labels (i.e., computer address labels).



	c.	Permanent waterproof marking pen.



	d.	Cutting knife with a fine edge, razor knife or thin scalpel blade (a paint scraper may be necessary to scrape down to the bare wood).



	e.	Small boxes for mailing.



	f.	Template (to obtain sufficient and consistent sample size for weight by area analysis).



	g.	Tray or device to catch sample or sample pieces.



2.	Sample Size and Condition

	a.	Samples of paint should be of a size or weight recommended by the laboratory.

	b.	Samples shall not be mixed with dirt, dust, or substrate

	c.	Samples shall contain all layers of paint down to the bare substrate surface.

			1)	Sample Collection

				a)	On label, identify the exact location where the sample was taken (e.g., Closet Door, Living Room - Wall 2; First Floor).



				b)	Affix the label to the outside of the container and ensure that the label sticks to the container.



				c)	Using the cutting tool and template, score area of paint to an appropriate size. Lift the paint off by sliding the thin blade along the score and underneath the paint, and remove a section down to the bare substrate, making sure all layers of the paint are intact. Care should be taken to avoid including substrate in the sample. Use of small scraper may be necessary to remove all of the paint.



				d)	Place sample into pre-labeled container and secure with zip-lock mechanism.



				e)	Using a separate container, collect the next sample following the above-mentioned procedures. Do not place more than one sample in a bag.



				f)	Avoid cross-contamination of samples by carefully cleaning tools between each sample.



				g)	Put all sample containers (zip lock bags) into a larger zip lock bag and enclose chain of custody form.



Testing Strategies



Total (100 percent) Testing of a Given Population of Structures

1.	Perform for multi-family housing or scattered site housing/structures where it cannot be assumed that the houses were built at the same time and have had a similar painting history.



2.	Perform to achieve a high level of confidence.



Representative Sampling of a Population of Structures

1.	Must be able to group buildings or structures by date of construction, builder, and painting history.



2.	Select number of units to be tested based on HUD's Interim Guidelines (number of units to be tested as a function of project size)



Surface Testing

1.	All stained, varnished, and painted surfaces, both interior and exterior, shall be tested. Attachment 4 from the HUD Guidelines lists surface testing sites.



2.	While testing, the XRF device shall not be moved on the surface. If moved, then discard all values and repeat the test.



3.	Concealed items within a surface may produce unusual readings. Therefore, a stud finder and/or magnet may be used during testing to pinpoint any metal studs, pipes, conduits, etc.



4.	When unusually high or inconsistent readings are obtained, technical should (shall) discard readings and move test site approximately one foot away.



5.	Only XRF devices of similar manufacturer type (ML-1, XK-3 or MAP-3) should be used together in testing any one room, and for any one project.



6.	When testing similar substrates, such as walls in a particular room, if one reading is not consistent with the other readings, then the area in question should be retested.



Quality Control



Field Testing

1.	Testing teams are normally comprised of a technician, an on-site supervisor. The on-site supervisor should provide QC with the test data. Testers should record all test values (results of each shutter opening) for documentation. When values are obtained that are inconsistent with the accuracy of the detector, additional readings are required. When readings on given surfaces appear inconsistent with surrounding values (e.g., three walls with an average reading of 1.5 mg/cm2 and the fourth reading of 0.1), testers should take additional readings.



2.	The supervisor should observe procedures followed by technicians to verify that XRF devices are being utilized according to the manufacturer's instructions.



3.	In addition to the manufacturers' recommended standardization/calibration at the beginning of the day and for any specific materials, the technicians should standardize/calibrate the XRF when any of the following conditions occur;



	a.	Any period of non-use that exceeds 30 minutes (e.g., lunch).

	b.	If Microlead 1 is used, any time a reading equal to or greater than 15 mg/cm2 is obtained.

	c.	If XK-3 is used, anytime a series reading of 5.0 mg/cm2 is obtained or a single reading of 10.0 mg/cm2 is obtained.

	d.	If at anytime throughout the day, a worker or supervisor has reason to believe that calibration, validation, or standardization has "drifted."





Laboratory Analysis



1.	The laboratory should submit its internal QA/QC procedure to the user.



2.	The laboratory should be accredited for inorganic analysis by the American Industrial Hygiene Association or the American Association of Laboratory Accreditation, or the laboratory should be a contractor in the U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program.







Laboratory Criteria





The laboratory analyses that are allowed for LBP determination are the following: flame atomic absorption spectrometry (flame AA), graphite furnace atomic absorption spectrometry (GRAA), or inductively coupled plasma-atomic emission spectrometry (ICP-AES). Laboratories should be accredited by the AIHA. The USEPA is currently developing a laboratory certification program for lead testing.



Data Analysis



XRF Data

1.	The inspector should arrange the Corrected Lead Concentration (CLC) testing results in an XRF summary testing report, in following categories (Refer to Figure 4 for an example)



	a.	Direct Reading XRF Testing



			1)	Multi-family Housing

				a)	positive - 1.6 mg/cm2 or greater

				b)	negative - less than 0.5 mg/cm2

				c)	inconclusive - 0.5 mg/cm2 - 1.5 mg/cm2



			2)	Scattered Site Housing

				a)	positive - 1.6 mg/cm2 or greater

				b)	inconclusive - less than 1.6 mg/cm2





	b.	Spectrum Analyzer



			1)	Multi-family Housing

				a)	positive - greater than 1.2 mg/cm2

				b)	negative -less than 0.9 mg/cm2

				c)	inconclusive - 0.8 mg/cm2 - 1.2 mg/cm



			2)	Scattered Site Housing

				a)	positive - greater than or equal to 1.3 mg/cm2

				b)	negative - less than or equal to 0.3 mg/cm2

				c)	inconclusive 0.4 mg/cm2 - 1.2 mg/cm2





Data Interpretation





1.	Figure 8 lists four rules from HUD's Guidelines that are used to interpret XRF results, computed on the summary XRF testing report.



2.	The data analyzer should apply the appropriate rule to the data obtained from completing the above-mentioned categories.



3.	The results will conclude that a surface contains LBP, should be considered free of LbP, or requires additional sampling for chemical analysis (AAS).



	a.	It is proper to assume that all similar surfaces contain LBP for a project, if that is the conclusion of the above-referenced rule.



	b.	It cannot be assumed without 100 percent testing that similar surfaces do not contain LBP; therefore, the cost/benefit of additional testing should be considered before testing the 100 percent threshold.





The above-mentioned decision process is based on an abatement threshold of 1.0 mg/cm2. If the state or local area has a different abatement threshold, then the numbers should be adjusted accordingly.



The last step in the process is to compare the AAS samples to the inconclusive results. AAS sample analysis will take precedence over XRF results.
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	Abatement Strategies, Methods, Cleanup Procedures, and Testing

�	Abatement Strategies



This section provides assistance to the LBPPO and others who must decide what general strategies to use in undertaking lead paint abatement projects. As is true for many health-related choices, a balance must be struck between the efficacy of the methods and the costs incurred. Any abatement activity must be conducted with appropriate protection of workers, residents, and neighbors. When abatement is finished, the property must be a safe place for adults and children to live. But this process, which may extend to thousands of dwellings, must be completed within a realistic budget. Costs incurred must not be so prohibitive that they deter abatement activity.



There are still many unsettled questions in the field of lead abatement that require investigation. Experts are not yet certain what residual concentrations and total amounts of residual lead in dust are compatible with safety for residents. Questions also remain as to how effective the various cleanup and containment methods are in reducing residual lead dust. Answers to these questions require the results of field experiments being conducted by HUD; such experiments will ultimately determine which abatement methods are acceptable in large-scale lead-control programs. The LBPPO must keep abreast of current research and regulatory changes to make intelligent decisions.



This section is based on what is now known and the experience of housing and public health officials who have undertaken lead-based paint abatement projects over the years.



The Problem of Dust



Any effort to remove or encapsulate lead paint or to replace components covered with lead paint can create lead dust. Lead dust is dangerous to workers and occupants because it is easy to ingest and inhale. Dust generation and deposition were major problems with earlier efforts to abate lead paint using methods such as open-flame burning and dry scraping with no containment or cleanup. From a health and safety perspective, it is important to protect workers from the harmful effects of lead dust during abatement, and to ensure that occupants are exposed to lowered amounts of lead dust after they move back into an abated apartment or building.



Postabatement cleanup of lead dust can be difficult and must be done with care. Even with careful containment, it may be quite difficult to clean up after abatement methods that generate large amounts of dust. The difficulty of providing protection for workers and tenants when such dust-generating methods are used must, however, be balanced against the fact that these methods are often less costly and more easily performed with unskilled labor.



An Updated Approach to Abatement



The aim of the approach to abatement is to safely and cost-effectively reduce exposure to interior and exterior lead-based paint and lead dust in order to better protect children and families from the irreversible effects of lead damage.



The most important elements of the updated approach include:



	•	carefully selecting a cost-effective abatement strategy



	•	relocating or protecting occupants and protecting workers during abatement



	•	using containment and careful work practices during abatement to minimize hazards and ease clean up



	•	ensuring careful postabatement cleanup, and



	•	barring re-occupancy until specified clearance criteria are met.



The necessity of minimizing lead dust generation during abatement is not absolutely clear. There is concern that large amounts of fine lead dust will be difficult to clean up well enough so that abated units meet the re-occupancy clearance standards specified later. It always makes sense to be careful about generating lead dust during abatement, but dust generation is only one factor to be weighed in deciding on an abatement strategy. Abatement is safe if:



	•	workers are properly protected



	•	the unit is unoccupied or occupants are protected



	•	containment is in place during abatement, and



	•	units are cleaned well enough to meet re-occupancy clearance criteria.



�Abatement Strategies



The three general strategies for lead paint abatement are:



	•	Replacement



	•	Encapsulation



	•	Paint removal



The LBPPO should understand the advantages, disadvantages, and costs of each strategy and consider all of them in planning for abatement. In many instances, it may be necessary to use more than one of these strategies in a single housing unit. In general, these guidelines do not consider any of these three strategies to be preferable to the others; each has its strengths and weaknesses. This section presents the advantages and disadvantages of the major types of abatement strategies. For example, there is no question that replacement and encapsulation generate less lead dust than paint removal, but this advantage, important for worker safety and cleanup, must be balanced against disadvantages such as higher cost.



Replacement. Replacement means removing components (such as windows, doors, and trim) that have lead-painted surfaces and installing new components free of lead-containing paint. Replacement can be done on many exterior and interior components, but nor for most walls, ceilings, and floors. Replacement is a permanent solution and also offers the following other advantages:



	•	Replacement easily allows the unit to meet postabatement clearance standards.



	•	This method may integrate well with renovation and modernization projects.



	•	It may provide increased energy efficiency (for example, when replacement windows are more energy-efficient than the original windows).



	•	Replacement allows for the upgrading of components.



	•	No lead residue is left behind on surfaces.



The disadvantages of replacement as an abatement strategy are the following:



	•	The cost is high if replacement is done outside the context of a large-scale rehabilitation project.



	•	Replacement components may be of lower quality than the original components.



	•	Some dust is generated during removal of the components.



	•	Adjacent surfaces may be damaged (e.g., plaster walls when baseboards are removed).



	•	Reinstallation of certain components requires skilled carpentry.



	•	A large volume of abatement debris may be generated.



	•	Nonstandard replacement parts may require special orders and additional ordering time.



Encapsulation. Encapsulation refers to processes that make lead paint inaccessible by covering or sealing painted surfaces. This strategy is best if it provides relatively long-term protection and does not require routine maintenance to ensure the integrity of the encapsulant. Methods currently exist to encapsulate interior and exterior walls, pipes, exterior and some interior trim.



If surfaces are peeling or deteriorating and scraping is necessary prior to encapsulation, even this method will produce lead dust and debris. If encapsulation is being used over a surface covered with intact paint, little dust is generated and therefore minimizes cleanup and waste disposal problems. Encapsulation may be faster than other methods.



Encapsulation is a temporary measure, since the property will eventually be leveled and protections will be needed at that time to ensure that the lead does not harm human health or the environment. Nevertheless, encapsulation may protect occupants from exposure to lead for a long time in units that are likely to remain standing for an extended period. Encapsulation is particularly attractive for large surfaces such as walls, ceilings, and floors, due to the potential ease of containment, cleanup, and protection of adjacent units and the environment.



The durability of some encapsulating materials such as gypsum dry wall and exterior siding is well known. Quality installation of these materials, however, requires skilled workers and may be more expensive than other forms of encapsulation. Seams must be sealed to prevent the escape of lead dust.



Encapsulants require periodic inspection, and may require routine maintenance. Only encapsulants that have been demonstrated to be durable, impregnable to young children, vermin-proof, and fire-resistant should be used.



The following materials should never be used as encapsulants:



	•	A new coat of paint or primer



	•	Paper wall coverings



	•	Contact paper



Documentation of encapsulation is important because of the potential for exposures to underlying lead-based paint during maintenance and future renovation activities and eventual demolition. Problems may also arise during future lead paint inspection activities because encapsulated lead paint can be detected by on-site x-ray fluorescence testing methods.



Paint Removal. Paint removal means stripping the lead paint from the surfaces of components. There are two types of paint removal: off-site and on-site. Both methods provide the advantage of allowing restoration.



Off-site Paint Removal



Off-site chemical removal means the stripping of lead paint from a building component at the facilities of a professional paint stripping operation. The stripping is done in special chemical tanks. Some considerations are the following:



	•	The quality of the finished product (off-site removal generally produces a better product than on-site removal)



	•	The cost of removal, treatment, and reinstallation



	•	Possible damage to components or adjacent surfaces during removal and reinstallation of the components, and to hardware left on components during removal



	•	Lead residue remaining on the substrate, which makes components difficult to handle and clean



	•	Possible swelling of some components, which may make reinstallation difficult



On-site Paint Removal



All on-site paint stripping methods/materials are potentially hazardous and should be used with care. The following aspects of this method must be considered:



	•	On-site removal does not require highly skilled labor.



	•	Some solvent-based chemical strippers are flammable. They require ventilation and may contain toxic substances.



	•	Caustic chemical strippers can cause skin and eye injuries if not used properly. Also, the high pH of caustic strippers may require that they be treated as a hazardous waste, regardless of the lead content.



	•	Heat guns may pose a potential fire hazard if not used carefully. Heat guns generate noxious organic vapors formed from the thermal decomposition of the paint film.



	•	Lead residue may remain on the substrate and may be difficult to remove.



	•	Dry scraping generates large amounts of dust and therefore may require more extensive worker protection methods and containment and extra cleanup to achieve compliance with clearance standards.



Factors to Consider in Selecting an Abatement Strategy



Bases will have to consider a number of factors in selecting an abatement strategy or set of strategies. The "right" approach will differ for each abatement project.



Cost and Budgetary Factors. An obvious constraint for many bases will be cost. The total budget for an abatement project must include costs for worker protection, containment, occupant relocation, and cleanup and disposal. A number of factors affect these total costs:



	•	The need for skilled labor: Especially in areas where skilled construction labor is in short supply, it will be costly to use methods that require skills such as window replacement, carpentry (to rebuild window frames and sills), and putting up dry wall.



	•	The length of the abatement process: The longer an abatement project takes, the more it costs. This is especially true if the base is paying for alternative housing (e.g., a hotel) for displaced tenants and storage of tenants' belongings during abatement.



	•	The need to take additional protective measures: Use of dust-generating methods may increase costs if it becomes necessary to take additional steps to ensure protection of workers and proper containment.



	•	The need for repeat cleanup to meet dust clearance standards: Use of dust-generating methods may increase costs if it proves difficult to meet re-occupancy clearance criteria without repeated cleanups.



Components, Substrate Materials, and Their Condition. In some cases, the specific component and its state of repair will dictate the abatement method. If a window is deteriorated and not functioning, replacement should be the abatement method. An analysis of the condition and type of substrate material in a dwelling unit is necessary when considering removal and encapsulation methods. For example, caustic chemicals would not be a good choice when removing paint from aluminum substrates because they dissolve the aluminum.



Context of Abatement. When abatement is done in conjunction with modernization or renovation, replacement has obvious advantages. Many of the same activities (e.g., window replacement) would already be planned. However, there would still be substantial additional costs for worker protection, containment, and cleanup.



Replacement is a less attractive strategy from a cost standpoint when only one or a few units are being abated and little or no other rehabilitation is otherwise being undertaken for those units. This would be the case, for example, when a single unit or scattered site dwellings are being abated because it houses or will house a child with an elevated blood-lead level.



Some typical abatement costs based on recent HUD demonstration projects are summarized below.
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�private �	Method�	Direct Materials�	Direct Labor��Encapsulation�$0.18 - $0.24 per square foot (SF)�$0.40 - $3.40 per SF��Enclosure�$0.68 - $1.00 per SF�$0.50 - $5.00 per SF��Chemicals�$1.68 - $2.50 per SF�$2.00 - $5.00 per SF��Hand-Scraping�$0.02 - $4.00 per SF�$0.50 - $10.00 per SF��Replacement Trim�$2.00 - $4.00 per SF�$1.00 per SF��Replacement Windows�$105.00 - $135.00 per window�$25.00 - $30.00 per window��Replacement Doors (interior)�$30.00 - $50.00 per door�$10.00 - $15.00 per door��Replacement Doors (exterior)�$90.00 - $200.00 per door�$35.00 - $40.00 per door��

Before You Abate Lead-Based Paint



To ensure a successful abatement process, the base must complete a number of tasks before abating lead-based paint, including (1) finding a qualified contractor; (2) developing an abatement plan (especially when many units are involved); (3) developing an abatement testing plan, (4) coordinating and scheduling the abatement work correctly; and (5) performing various types of testing. This section explains all of these steps in detail. Testing performed before, during, and after the abatement work is also discussed.



Finding a Qualified Contractor



Abatement contractors must have wide experience in building renovation and restoration procedures and be aware of all applicable federal, state, and local regulations pertaining to lead abatement work and any relevant licensing or certification requirements.



All abatement workers must be trained in LBP abatement and have a preabatement medical examination. In addition to skills specific to lead abatement, abatement workers may need basic construction skills to perform various abatement jobs, such as:



	•	demolition (e.g., removal of old windows)



	•	carpentry (e.g., installation of new wood component parts)



	•	painting



	•	floor installation



The types of general construction skills needed will depend on the base's choice of abatement and modernization strategies and methods.



Developing the Abatement Plan



A workable abatement plan:



	•	provides necessary organization



	•	clearly establishes relationships among the base designer, testing contractor, abatement contractor, disposal contractor, and general contractor



	•	establishes all responsibilities for testing, training, abatement, cleanup, disposal, and recordkeeping and reporting



	•	establishes priorities for units to be abated



	•	establishes completion deadlines



Elements of the Abatement Plan



The essential elements of an abatement plan address the following items:



	•	an overall timetable



	•	liaison with local, state, and/or federal agencies; contractors performing supporting services; and the residential population



	•	resource acquisition and allocation



	•	inspection and testing



	•	specification of abatement methods, including demolition requirements, replacement and/or encapsulation requirements, paint removal requirements, and material storage



	•	containing and controlling lead dust and debris



	•	cleanup during and after abatement



	•	resident and environmental protection, including temporary relocation of residents, protection of occupants' belongings, and waste storage on-site prior to disposal



	•	worker protection



	•	disposal of abatement waste



	•	recordkeeping and notifications



Elements of an Abatement Testing Plan



A comprehensive abatement testing plan should address how to schedule testing to comply with regulations and how to coordinate testing with abatement and cleanup. The extent of testing to be conducted will be determined, in part, in a pilot abatement project. Testing must be coordinated among all affected parties. For example:



	•	The inspector conducting the final inspection should know the approximate date the abatement and cleanup will be completed, so that visual inspection and wipe testing can be scheduled.



	•	An inspector or firm using a laboratory should determine in advance how long it will take to get results. (The timing of wipe sample results, for example, will determine when the abatement contractor will need to perform additional cleanup, and when the unit can be re-occupied.)



	•	The schedule for abatement activities must be clearly communicated to the testing agency performing air monitoring.



Final inspection and certification after abatement must be made by a qualified inspector or industrial hygienist.



Roles and Responsibilities [Suggested]



The first step in developing an abatement testing plan is to understand clearly the roles and responsibilities of all participants in the testing process, as described below.



�LBPPO



The responsibilities of the LBPPO for abatement include the following:



	•	Selecting a laboratory to analyze samples from the properties (this can be delegated to the inspector)



	•	Selecting a technical adviser, if necessary, to assist in designing and monitoring the abatement work



	•	Obtaining the services of a qualified inspector (one trained in all aspects of conducting the final inspection, including visual inspection and surface dust testing), or industrial hygienist



Lead Inspector



Responsibilities of inspectors and testing agencies that perform monitoring during abatement include the following:

	•	Familiarize themselves with the abatement plan and review abatement work to ensure that it conforms with the approved abatement process plan (including procedures for containment and for worker protection).



	•	Be accessible to the LBPPO abatement contractor, and occupants to answer questions.



	•	Conduct air monitoring as needed during pilot abatement projects and abatement, and submit samples to the laboratory.



Responsibilities of testing agencies and inspectors that conduct final inspections include the following:



	•	Determine, through visual inspection and surface dust sampling, if abatement was carried out according to the approved abatement plan and is complete.



	•	Document results and notify the LBPPO.



To avoid potential conflict of interest, a single firm should not perform both abatement and final inspection.



�Abatement Contractor and/or Subcontractor



The contractor or his/her subcontractors are responsible for abating the lead paint in accordance with the specifications. Abatements will be carried out to ensure the safety of workers and residents. Require documentation of experience and training in the field of LBP contact references from their most recent projects and request copies of final reports and testing results for those projects.



State/Local Environmental Health Agencies



State and local environmental health agencies are gradually playing a larger role in lead paint abatement. In some states, allowable abatement procedures and analytical methods have been mandated. States with regulations also have enforcement capabilities. These agencies should be consulted prior to the initiation of a lead paint survey or abatement program.



Coordination With Other Modernization Work



When renovation and abatement are to be combined, the abatement work should be done first. To protect the general contractor's workers, the abatement contractor must complete the preliminary final cleanup specified later, including thorough high efficiency particle air (HEPA) vacuuming and trisodium phosphate (TSP) wet washes of all horizontal and vertical surfaces.



If abatement does not involve complete removal of lead paint from the work site, careful work specification, sequencing, and coordination are required to ensure that the general contractor does not re-expose the lead hazard. Clearance testing must be performed at the end of the abatement or renovation job. If the general contractor's work will re-expose the lead hazard, then the general contractor's workers should be trained and protected.



In the case of split work contracts, where practicable, the abatement contractor performs the LBP abatement work, cleanup, and clearance testing, and the general contractor then follows with the renovation and replacement work. If the general contractor's work must be done before the abatement begins, and his workers break an LBP surface, then they must be protected. If no LBP surface is broken, no worker protection measures are required. These scenarios are best established by doing pilot abatement projects as discussed below.



Pilot Abatement Projects



Bases planning to abate large numbers of units should consider using pilot abatement projects to avoid the unnecessary expense for exposure monitoring, dust and waste testing, and other activities. In these pilot projects, the base performs complete abatements on a few units before starting abatements on any others. The experience gained from the first few units can lead to significant cost savings in abating the rest of the units, including information as to whether residents will have to be relocated in future like abatements. Pilot projects can provide useful information on at least four aspects of abatement: worker protection, abatement strategies, waste disposal, and cleanup, described below. They will also provide "safe" units.



First, data collected during pilot abatements can indicate how much worker protection is needed. Such pilots would most likely be appropriate only for limited types of abatement that generate very little dust, such as removal of doors or other limited activities. During such abatements in the pilot units, full containment and worker protection should be used. After removing the containment plastic but before extensive cleanup, dust wipe samples should be taken on appropriate surfaces. If uncleaned lead levels are below the clearance standards, then less worker protection can be used during identical abatement activities in comparable units. Worker protection should be employed in the pilot unit abatements until proven unnecessary. If the PHA or contractor is considering eliminating the use of respiratory protection, exposure monitoring must be performed during pilot unit abatements to determine whether airborne lead levels indicate that respiratory protection should be used.



Second, debris produced during abatement in pilot units can be used to characterize wastes as either solid or hazardous. By using this information for subsequent abatements, bases can learn  how to segregate the hazardous waste from the general debris to minimize disposal costs and avoid the high cost of performing numerous waste characterization tests during abatement. Determining waste type in advance also makes it easier to plan for the disposal phase of the abatement.



Third, there is little data on the ability of abated units to meet dust clearance standards when dust-generating methods (on-site removal) are used. If the base is considering using dust-generating methods or other untried methods, pilot abatements should be performed and exposure monitoring and wipe testing data collected and analyzed prior to beginning subsequent abatements. If it proves difficult to meet clearance standards in the pilot units, the PHA and contractor may have to reconsider abatement strategies.



Fourth, the number of repetitions of TSP wet washes and HEPA vacuuming needed during final cleanup is not fixed and will vary depending on the type of abatement performed. When more dust is generated (for example, by removal of components prior to replacement or on-site paint removal methods), more repetitions may be needed to meet clearance standards. Different approaches to final cleanup can be tried in pilot units to ascertain how much cleaning is necessary to meet clearance standards. If the unit "passes" with only one wet mopping and one HEPA vacuuming, these specifications can be used in subsequent abatements to avoid unnecessary cleaning repetitions, saving time and money. If extra cleaning is consistently needed to achieve clearance standards in the pilot units, then the final cleanup protocols can be adjusted to reduce the time and expense involved in performing too many cleanup and wipe test series.



Testing Associated with the Abatement Process



Given that a unit or some part of a unit is to be abated, it may be necessary to perform testing to determine existing lead dust levels before abatement or airborne lead dust levels during abatement; testing to determine residual lead dust levels after abatement and cleanup is required. The responsibilities of the various players in this segment of the abatement process are discussed above. Topics discussed in this section include the types of testing to be performed, laboratory testing methods for lead dust in air, and recommended documentation and reporting procedures.



Testing for Lead Before, During, and After Abatement



Testing for lead may be conducted before abatement to establish preabatement lead levels in surface dust, and/or during abatement to monitor airborne lead dust levels to determine appropriate levels of worker protection. Testing must be conducted after abatement to determine whether abatement and cleanup is complete.



Before Abatement: Surface Dust. The postabatement samples would be compared to preabatement samples in the same areas; if dust lead levels have risen to unacceptable levels, the abatement contractor should be required to clean the contaminated areas. On the other hand, if preabatement samples indicate unacceptably high levels of lead and postabatement samples indicate that lead levels have not risen above preabatement levels, the abatement contractor should not be held responsible for cleaning the unabated areas. However, the base should take action to clean those nonabated areas.



Thus, the base may wish to do preabatement sampling when preabatement dust lead levels outside the containment area are suspected to be unacceptably high. Preabatement sampling should be part of the pilot abatements. 



During Abatement: Airborne Dust. Exposure monitoring of airborne lead levels should be required during pilot projects and abatement. Worker exposure monitoring by the contractor is required by OSHA. When exposure monitoring is to be conducted during abatement, the following steps must be taken:



	•	Ensure that air monitoring equipment is in place or an air monitoring firm is on hand. Take air samples as required to determine whether a problem exists.



	•	Select a laboratory and arrange for analysis of the air samples.



	•	Conduct frequent work site inspections during air monitoring to ensure that engineering controls are in place and abatement is conducted according to the approved abatement plan, including those portions concerning worker protection.



	•	Ensure that there is proper documentation certifying that laboratory quality control procedures were employed.



	•	Take appropriate action based on airborne lead level results to provide appropriate protection to base personnel and workers.



After Abatement: Surface Dust and Paint. Visual inspections should be performed to ensure that all surfaces requiring abatement have been addressed and that all visible dust and debris have been removed. After visual cleanliness has been confirmed, surface dust sampling must be performed to demonstrate compliance with applicable clearance criteria. In general, the following steps must be taken:



	•	Review surfaces that were found to have a lead hazard; surfaces that have been abated; and abatement methods used.



	•	Perform visual inspection after abatement, but before repainting.



	•	Conduct surface wipe testing after final cleanup and repainting.



	•	Select a laboratory and arrange for analysis of the dust wipe samples.



	•	Ensure that there is proper documentation certifying that proper laboratory QC procedures were employed.



	•	Document the results of the final inspection and take appropriate action based on surface dust lead level results to ensure compliance with applicable criteria before clearance is granted.



	•	Notify occupants of results of the final inspection.



Checklists for Abatement Planning and Implementation



These checklists may be useful to the LBPPO in determining all steps to be undertaken in the abatement effort.



Tasks To Be Done Before Abatement



1.	Develop a plan that specifies the following:



	•	resource acquisition and allocation including personnel needs, funding and budgeting



	•	responsibilities of all participants



	•	overall timetable and completion deadlines



	•	liaison with local, state, and federal agencies, contractors, and residents



	•	testing before and after abatement



	•	methods of abatement and material storage requirement



	•	measures for containment and control of lead dust



	•	measures for cleanup



	•	plan for relocation of residents



	•	plan for coordination/sequencing abatement with modernization work, if any



	•	plan for on-site storage of waste prior to disposal



	•	plan for worker training and protection



	•	plan for disposal of waste (including obtaining an EPA identification number if necessary)



2.	Identify testing and abatement contractors



3.	Obtain any necessary permits for abatement and disposal of waste



4.	Notify occupants and residents of adjacent units



5.	Relocate residents, as necessary



6.	Satisfy any reporting requirements of Federal, State, and local agencies



7.	Conduct preconstruction conference



8.	Correct pre-existing conditions that would impede abatement or cause it to fail



9.	Implement initial procedures for environmental protection and containment of lead dust and debris



10.	Post warning signs



11.	Provide a worker changing area



Tasks To Be Done During Abatement



1.	Perform continuous on-site supervision



2.	Limit access to work area



3.	Perform ongoing maintenance of the containment system for lead dust and debris



4.	Perform daily cleanup



5.	Ensure proper on-site storage of waste prior to disposal



Tasks To Be Done After Abatement



1.	Break down the containment system



2.	Perform first round of final cleanup



3.	Notify inspectors of readiness for inspection



4.	Obtain approval of inspector to repaint abated surfaces as needed



5.	Perform final round of cleanup



6.	Notify inspector of readiness for clearance testing



7.	Perform clearance testing



8.	Obtain final certification



9.	Dispose of abatement debris



10.	Perform recordkeeping:



	•	management reports and final certification



	•	testing reports and summary of abatement project and methods



	•	name and address of contractor



	•	reports prepared for other agencies



	•	permits



	•	reports associated with disposal



11.	Satisfy any federal, state, and local reporting requirements



12.	Return occupants to unit



Abating Lead-Based Paint



This section provides assistance to LBPPOs, contractors, and others who are involved in abatement projects. In the pages to follow, guidance is given on site preparation, containment, controlling off-site dispersal of lead dust and debris, selection of abatement methods, occupant  protection and administrative activities such as reporting, recordkeeping, and supervision.



This section does not provide detailed instructions for general construction practices. It does provide details that are unique to the abatement process. All abatement work should be done in accordance with all applicable building and fire codes.



It is important that the LBPPO keep in mind that all of the steps outlined in this section may not be necessary in their entirety if abatement work is of a very limited scope (e.g., limited work in one room) and if:



	•	Abatement and cleanup of the abated area can be accomplished in one 8-hour working day.



	•	The unit is still habitable in a practical sense (e.g., family has safe access to bathrooms and kitchens).



	•	The work area can be sealed.



Occupant Protection Measures



Occupants of an Abated Unit



If the surface of lead paint is to be broken as part of a lead abatement project, under most circumstances occupants and their belongings should be temporarily relocated. Relocation of occupants and their belongings may not be necessary if the four conditions listed in the previous section exist. In the case of an abatement exclusively on the exterior of a building, residents and their belongings may not need to be relocated if the interior environment can be adequately sealed to assure that no lead dust enters the interior and safe entrance and egress can be assured.



Occupants and their belongings can be returned to the abated unit only after the unit has successfully met postabatement clearance standards.



Other Occupants of Multifamily Units



Whenever units and/or common areas within an occupied multifamily dwelling are being abated, the base should notify all residents within the building. The notice should consist of the following:



	•	Start-up date



	•	Areas to be abated



	•	A warning to heed caution signs



The warning signs should read as follows:



"CAUTION: LEAD HAZARD. DO NOT ENTER WORK AREA UNLESS AUTHORIZED."

Site Preparation



Site preparation prior to abatement consists of the following steps:



	•	Posting warning signs at entrances and exits to work area (see above)



	•	Removing or protecting all belongings and furnishings of occupants



	•	Initiating containment procedures to protect surfaces and contain and control lead dust and debris



Repair Work Prior to Abatement



Typical pre-existing conditions that can impede abatement or cause it to fail include the following:



	•	Water leaks of all types - roof, plumbing, windows



	•	Lack of heat in all or parts of dwelling



	•	Lack of electricity and water



Water leaks must be corrected prior to abatement regardless of the method of abatement. Uncorrected water leaks can cause future exposures when encapsulating materials fail and underlying lead paint deteriorates. Moisture can also cause paint on stripped surfaces to fail, exposing occupants to lead residue that may have remained on the substrate after stripping by heat, caustic chemicals, solvents, or scraping.



Inadequate heat after abatement may lead to failure of encapsulants and paint. Therefore, heating systems must be repaired prior to occupancy. Prior to abatement, forced air systems should be shut down and sealed to prevent lead contamination from abatement to other areas. Radiators that have been protected/covered prior to abatement may not be usable during abatement. Chemical stripping processes are slowed at low temperatures, so provisions should be made for other methods of providing heat. Contractors should consider use of electric heaters. Adequate ventilation must be provided if portable flame heaters are brought onto the work site. Volatile organic paint removal chemicals should not be used near portable flame heaters.



A lack of electricity on the site can slow work because of inadequate lighting and limit the methods available for on-site paint removal. Owners should have the electricity restored or ask the contractor to provide generators. On-site running water is necessary for the personal hygiene of workers, cleanup during and after abatement, and certain abatement methods (e.g., caustic chemical).



Protection of Belongings and Furnishings



All movable furniture, draperies and other belongings should be moved out of the work area — the rooms in which abatement will take place — before abatement begins. The base should be responsible for ensuring that belongings have been moved out of the work area before the contractor arrives to set up the containment system.



Wall-to-wall carpeting should be removed. However, if left in place, it should be covered with at least two sheets of 6 mil polyethylene sheeting, secured to the wall or baseboard with masking tape. Objects that cannot be moved should be covered so as to ensure that they are not contaminated by lead dust or other lead contaminated materials. Objects remaining in the work area should be wrapped or covered with 6 mil polyethylene sheeting and sealed with tape.



Removal and off-site storage can increase the costs of abatement and prolong the time of family dislocation. A more cost effective tactic is to use one room of the dwelling for storage of movable furniture and belongings. If the work area would otherwise consist of the entire dwelling unit, it may be possible to conduct abatement in one room and then use that room for storage. For exterior abatements only, if it is possible to seal the interior environment adequately and provide safe entrance and egress, the base may not need to relocate residents and remove personal possessions.

Containment



A safe and complete abatement job cannot be done without containing all lead within the work area so that lead is not dispersed to adjacent areas/units and the outside environment. If the abatement plan necessitates the breaking or disturbing of leaded surfaces or other dust generating procedures, and therefore the generation of lead dust, containment steps should be taken as explained below. If abatement does not break or disturb lead-painted surfaces, containment measures should be used only as needed to protect surfaces, furniture, and personal possessions from damage.



The following materials will be needed for containment:



	•	Polyethylene (plastic) sheets at least 6 mil thick



	•	Heavy-duty tape (e.g., duct tape) to fasten plastic sheets



	•	Staple gun with heavy duty staples for fastening plastic sheets



Alternative products include:



	•	polyethylene spray instead of plastic sheeting (the dry film can be removed later by peeling)



	•	spray glue in aerosol can for fastening plastic sheets



Interior Procedures: Dwelling Units



After all movable objects have been removed from the work area, the area must be sealed from nonwork areas. If the work area is a room or group of rooms within the unit, it must be sealed from all  other portions of the unit. If the work area consists of multiple units within a building, the units must be sealed off from the rest of the building.



Work areas can be sealed off by using 6 mil polyethylene sheeting to seal off all doorways and entrances. The plastic can be attached to framing, if necessary, Effective barriers at openings between work and nonwork areas can be created by using two layers of 6 mil plastic sheeting. One sheet is attached to the top of the opening and one side. The second is attached at the top and the opposite side, creating an S-shaped entryway which helps deter the dispersion of lead dust.



After sealing off the work area, the contractor should do the following in the work area:



	•	Cover all nonmovable objects with 6 mil polyethylene sheeting and seal with tape.



	•	Cover floors with at least two layers of 6 mil polyethylene sheeting.



	•	Shut down forced air heating and air conditioning systems and seal all air intake and exhaust points of these systems.



Polyethylene sheets 6 mil thick are used to cover all nonmovable objects that are not being abated (included radiators, refrigerators, large pieces of furniture, shelves, cabinets, built-in furniture, and stoves), floors, and forced air ventilation points. It is important to fasten the plastic the plastic securely with heavy-duty tape and/or heavy-duty staples, making sure that surfaces are not damaged. Before applying to plastic floors, it may be necessary to use a HEPA vacuum to remove debris that can tear or puncture plastic sheeting.



Certain methods may require additional measures to protect adjacent surfaces. Particular attention needs to be paid to surfaces adjacent to areas abated on-site using heat gun, chemical, and caustic stripping methods. Masking with tape and plastic can be used to help protect surfaces from chemical or caustic strippers. It may be difficult, however, to protect adjacent painted surfaces or wallpaper adequately while using a heat gun.



Interior Procedures: Common Areas



If a common area is an abatement work area, and there are no alternative entrances and egresses that are located outside of the work area, the contractor should create a protected passage through the common area. For example in the case of a common hallway, one side should be designated as the work area and the other the safe passage area. Safe passage areas are created by building frames and attaching 6 mil polyethylene sheets.



Exterior Procedures



Exterior abatements may generate large quantities of liquid and/or dry waste. If precautions are not taken, this lead waste can directly contaminate the outside environment and adjacent units. For this reason, uncontained water blasting and open abrasive blasting are unacceptable methods of abatement.



Lead in soil and dust is a known contributor to lead poisoning in children. Contractors who do not take proper containment measures and contaminate soil may be required to:



	•	Test, abate, and dispose of soil contaminated with lead as a direct result of proper or improper abatement.



	•	Test, clean up, and dispose of lead dust and debris dispersed to the interior environments of adjacent units.



Before beginning to abate lead paint in an exterior work area, a contractor should use the following procedures:



For Liquid Waste



	•	Place polyethylene plastic sheeting (6 mil thick) as close to the building foundation as possible.



	•	Extend the edge of the sheets a sufficient distance to contain the runoff and raise the outside edge of the sheets (e.g., with two by fours) to trap liquid waste.



	•	Have available appropriate containers to hold liquid waste for later transfer and disposal.



	•	Where seams occur, they must be sealed with tape and edges must be raised (e.g., with two by four framing) and a new section of plastic sheeting and framing should be added as needed.



For Dry Waste



	•	Place polyethylene plastic sheeting (6 mil thick) as close to the building foundation as possible.



	•	Extend the sheeting out from the foundation a distance of 3 feet per story being abated with a minimum of 5 feet and a maximum of 20 feet. (It may not be possible to extend sheeting beyond the edge of the nearest sidewalk.)



	•	Weight the sheeting at the foundation and along edges and seams.



	•	Erect vertical shrouds if constant wind speed exceeds 15 mph or there is visible movement of debris beyond the ground sheeting.



Storage of Liquid and Solid Waste



The contractor must make provisions for the safe storage of waste on-site prior to disposal. For security reasons, waste storage areas must be treated as abatement areas and access restricted. Liquid waste storage areas must be treated as abatement areas and access restricted. Liquid waste should be collected in drums 55-gallon or smaller and held on-site in a designated secure area such as a room in the work area. Large quantities of solid waste should be stored in covered Dumpsters secured behind a security fence to prevent pilferage of such things as windows and doors. These Dumpsters and storage contaners must have the appropriate hazard labels. Smaller quantities of solid waste should be collected and bagged in 6 mil or double 4 mil plastic bags and stored in a designated secure storage area. Hazardous and nonhazardous waste, as determined by prior testing, should be separated.



Controlling Off-site Dispersal



The previous section described practices for containing lead dust and debris within the work area. But unless additional control measures are taken by the contractor, this contained lead dust and debris will be dispersed to nonwork areas, adjacent units, the outside environment and workers' cars and homes.



Basic control measures to minimize the dispersal of lead dust and debris from the work area are:



	•	Control and limit access to the abatement work areas



	•	Limit tracking of dust and debris



	•	Implement a program of ongoing cleanup



Limiting Access



To avoid unnecessary exposures to lead and limit the tracking of lead dust and debris, the abatement contractor must limit access of nonworkers to abatement work areas. The abatement work crew supervisor is responsible for enforcing this limited access.



Limiting Tracking of Dust and Debris



All persons entering a work area during a lead-abatement project that involves breaking or disturbing lead-painted surfaces must wear disposable shoe covers which should be removed upon leaving the work area and placed with abatement waste. Any persons entering a work area during lead paint removal activity (e.g., by heat gun, scraping, HEPA sander, or chemical) or during replacement and during cleanup should also wear appropriate respirator protection.



Program of Ongoing Cleanup



An important part of the control of lead dust and debris is implementing a program of ongoing cleanup in the work area. The frequency and intensity of cleaning will be the greatest with on-site paint removal methods and methods that create a lot of construction debris. Ongoing cleanup should include the regular cleaning of all tools, equipment, and worker protection gear to minimize worker exposure and the risk of transferring lead to other job sites.



Selection of Abatement Procedures



After consideration of the relative merits of replacement, encapsulation, and paint removal strategies, the base must choose specific abatement methods or combinations of methods for specific lead painted components.



The table on the following page illustrates which abatement strategies can be used on different components. In most cases, more than one option is provided for abating any given component to accommodate various contexts and practical considerations.



This section does not specify what methods must or should be used. Instead, the sections that follow explain the strengths and weaknesses of different abatement methods as applied to different components and substrates.



Removal Methods



All substrates abated by paint removal methods should be repainted and sealed. Compared to flat paint, high gloss lead-free paint makes it easier to control dust because it provides a smoother, easier surface to clean.
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���Heat-Based Removal Methods. Because high levels of airborne lead can be produced and dispersed by heat guns, respirator protection is required. At the temperature expected to occur during paint removal operations with most currently available heat guns, some lead fume is likely to be generated. Heat guns should not be operated in excess of 700oF.



On-site Chemical Removal Methods. On-site chemical removal methods may require multiple applications depending on the number of layers of paint. Caustic and solvent-based chemicals should not be allowed to dry on the lead-painted surface. If drying occurs, paint removal will not be satisfactory and the potential for creating lead dust in the process will be increased. In particular, caustic chemicals that require a plastic covering are difficult to rehydrate without creating lead dust because the plastic covering must first be removed. When the plastic covering is applied, care should be taken to cover and seal the edges and ends to prevent drying.



Generally, chemical paint removal methods work best on metal substrates. (Caustics are not recommended for use on aluminum.) Metal substrates also may make cleanup of residual lead easier, since their surfaces are usually smooth and nonporous.



The process of washing and neutralizing substrates on which caustic chemicals have been used can create large quantities of lead-bearing liquid waste because of the large amount of lead residues left on the surface by this method. Any surfaces that have been stripped with caustic chemicals or that have come into contact with this liquid waste should be cleaned by wet washing until there is no visible residue.



The use of organic solvents presents a potential fire hazard from flammable vapors. Organic solvents that contain methylene chloride, a toxic substance and suspected carcinogen should not be used.



Off-site Chemical Removal Methods. Off-site chemical removal means the stripping of lead-paint from building component parts at the facilities of a professional paint stripping operation, where stripping of the paint takes place in chemical tanks. Components should be removed carefully to minimize damage to the parts themselves and surrounding surfaces. Prior to abatement, contractors should:



	•	Determine size limitations of the dipping tanks.



	•	Arrange for same-day service for components needed for the units' security.



	•	Discuss with the dipping subcontractor the procedures for washing components to remove any lead residues left behind on stripped surfaces.

	

	•	Label all components with punch marks or other permanent marking systems to facilitate reinstallation.



Even after the stripped components are washed, worker protection measures should continue to be implemented during handling and reinstallation to protect workers from exposure to any lead dust that remains on surfaces.



Mechanical Removal Methods. Machine sanding without a HEPA filtered vacuum should not be used as a finishing method after scraping or any other method of abatement. When using a sander equipped with a HEPA filtered vacuum, follow the manufacturer's operating instructions and instructions for care and maintenance. The potential for production of lead dust increases when the sanding disk is wider than the surface being abated (e.g., a door stop) because the sanding shroud is not always in contact with the surface. The HEPA sander is recommended only for limited surface areas. Its use is most appropriate on flat surfaces such as jambs/stair risers.



Replacement of Components



In performing removal work prior to the installation of new component, workers will generate lead dust. One method of dust control is misting or wet spraying of components and surrounding areas before removal work is started. Whenever a new component is installed, the contractor should seal seams and gaps with caulking.



Encapsulation of Components



Well prepared surfaces are important to the durability and integrity of the encapsulating system. For example, peeling lead paint on walls should be removed by scraping prior to encapsulation. Misting of peeling paint before scraping to prepared for encapsulation is an inexpensive and effective method for reducing the amount of lead dust generated during this process. Surfactants (wetting agents) may be added to the water to facilitate cleanup.



Paneling should be glued as well as nailed to the substrate. All seams must be sealed or caulked to prevent the escape of lead dust. It is a common construction practice to glue and then nail gypsum drywall. Flexible wall coverings should be installed with invisible seams and tight enough to be child pick-proof. For very high wear areas, pre-grouted 4 ft by 4 ft panels of tile are appropriate encapsulants. Contractors should consider the use of breathable membrane barriers or sheathing when encapsulating exterior surfaces with aluminum siding.



An effective encapsulant for floors is underlayment that is glued and fastened with screws to the lead painted floor. Carpeting or vinyl tile can then be installed as a finishing step over the underlayment.



Recordkeeping



Files that will effectively document the abatement process, at a minimum, should contain the following:



	•	Complete identification of units receiving abatement



	•	Results of all testing



	•	General description of abatement methods



	•	Results of abatement clearance tests



	•	Chronology of all project-specific abatement from beginning of planning through final clearance testing and re-occupancy



	•	Pertinent federal, state, and local requirements under which abatement was undertaken



Cleanup Procedures



The goal of any lead-paint abatement project is to provide an environment relatively free of lead contamination. One of the goals of pilot abatement projects is to help the base decide how much cleanup is required to meet clearance criteria. This chapter addresses, in detail, the steps involved in cleanup.



The following checklist is a summary that should be consulted prior to a cleanup associated with LBP abatement:



	•	Do you understand the critical importance of cleanup in a lead-paint abatement project?



	•	Have you scheduled both the daily and final cleanups properly and coordinated them with the other participants in the abatement process?



	•	Have you obtained the most effective cleaning equipment and materials?



	•	Do you know how to operate and maintain special cleaning equipment, and do you have directions for the proper use of all cleaning materials?



	•	Have you carefully studied the step-by-step procedures for both the daily and final cleanups?



	•	Have you made sure your workers are properly protected during the cleanup processes?



	•	Have you arranged for surface dust testing at the proper times and for related visual inspections?



	•	Have you made provisions to contain and store potentially hazardous debris properly?



	•	Have you properly painted or otherwise sealed all appropriate surfaces?



	•	Have you kept appropriate records to document your role in the abatement project?



	•	Have you and your workers been trained and certified (if required by local state regulations) for lead-paint abatement work?



	•	Do you understand the clearance criteria to be met prior to re-occupancy?



Developing a Comprehensive Plan for Cleaning and Clearance



Cleaning is an integral part of the entire lead-paint abatement process. Consequently, the LBPPO contractors should be aware of cleanup requirements throughout the process, from initial testing and specification preparation to final inspection and clearance certification.



Roles and Responsibilities



It is important that all major entities with an interest in cleanup be aware of their roles and responsibilities, as detailed below:



	•	The LBPPO must understand that importance of cleaning in the LBP abatement process and communicate that importance to the testing agency and/or, the consultant or designer, the abatement contractor, and the occupant.



	•	The testing agency and/or inspector must realize that the goal of any lead-paint abatement project is a clean living environment. Consequently, the testing program must be carried out in a scientific and comprehensive way so that the achievement of that goal can be certified.



	•	The designer or consultant must prepare clear cleanup specifications in accordance with the methods and procedures outlined in these guidelines.



	•	The abatement contractor must carefully follow the cleaning specifications provided by the designer or consultant.



	•	The occupant must understand the importance of regular housekeeping and maintenance in ensuring the long-term efficacy of a lead paint abatement project.



Scheduling



The proper scheduling of the daily and final cleanups ensures that the cleaning is done at the most effective time in the process.



	•	Daily Cleanup. Most of the abatement methods recommended for use today generate lead dust as a by-product. It is important for the safety of workers as well as the effectiveness of the entire abatement process to minimize the impact of this dust. Early removal of dust from the work area will reduce the potential for recontaminating the property. Consequently, the work area in which active abatement is taking place must be cleaned daily throughout the entire abatement process. The daily cleanup activity should be scheduled for the same time at the end of each workday after active abatement has ceased and sufficient time must be allowed for a thorough and complete cleanup. Under no circumstances should active abatement be proceeding while the daily cleanup is in progress. Completing these daily cleanups will minimize problems with the final cleanup and clearance process.



	•	Final Cleanup. The process of lead-paint abatement generates lead dust, which becomes airborne and then settles over time. To give any airborne lead time to settle, the final cleanup process should be scheduled to start no sooner than 24 hours after active abatement has ceased. This is a minimum waiting period. If abatement methods have been particularly invasive and aggressive, it may be necessary to wait an additional 24-hour period before starting final cleanup.



�Coordination



Cleanup is interrelated to all other parts of the abatement process. Thus, all persons/firms conducting separate abatement activities in a dwelling must coordinate their activities to ensure a successful cleanup process. Detailed below are the types of coordination that should take place.



	•	Testing. Final or clearance testing determines whether the premises are clean enough to be re-occupied after the completion of a lead-paint abatement project. The scheduling of final testing should be coordinated with final cleanup activities to ensure that the testing results provide a valid final cleanliness level.



	•	Waste Disposal. Regulations governing hazardous waste storage, transportation, and disposal affect both the daily and final cleanup procedures. The abatement contractor and the disposal contractor should work together selecting containers, storage areas, and debris pickups, to ensure that all relevant regulations are met.



Cleanup Methods and Procedures



As the market for lead-paint abatement contractors develops, many of the firms who enter this new industry will be general/home improvement contractors. Many of the special cleaning methods and procedures detailed later in this section will not be standard operating procedure for these firms. Therefore, the LBPPO must ensure that they follow the recommended methods and procedures exactly, even though some may appear to be redundant and unnecessary. This is particularly important for the prepainting cleanup of stripped surfaces. All surfaces from which lead-based paints have been stripped will be coated with a residue of lead dust that is very difficult to remove. Unless cleanup is thorough and complete, large amounts of nearly invisible lead dust can become embedded in the new paint. This lead can be remobilized rather quickly if it is present on surfaces subject to abrasion. such as windows. Modifying the methods or skipping steps in the procedure can adversely affect the efficacy of the entire lead-paint abatement project. The extent of cleanup necessary should be defined in pilot abatement projects.



Special Methods



There are two basic cleaning methods that, when used concurrently, have proven most effective in lead-paint abatement projects. The dry cleaning method is using a high efficiency particle air (HEPA) vacuum to clean all the surfaces of a dwelling unit at the conclusion of LBP abatement project. The wet cleaning method is using a high-phosphate detergent to wash all the surfaces of a dwelling unit at the conclusion of LBP abatement project.



HEPA Vacuums. HEPA vacuums differ from conventional vacuums in that they contain high-efficiency filters that trap extremely small, micron-sized particles. These filters can filter out particles of 0.3 microns or greater (from a body of air) at 99.97 percent efficiency or greater. (Recent research and development has resulted in the production of an ultra low penetration air (ULPA) filter capable of filtering out particles of 0.13 microns or greater at 99.9995 percent efficiency. These ULPA filters are slightly more expensive, and may be less available then HEPA filters.) As mentioned earlier, lead dust tends to break down into extremely fine, micron-sized particles. Vacuuming by conventional means in unacceptable at any time, especially in lead-paint abatement final cleanup, because much of the fine lead dust will simply be exhausted back into the environment.



High-Phosphate Wash. Detergents with a high-phosphate content (containing at least 5 percent trisodium phosphate [TSP] have been found to be most effective when used as part of the final cleanup process in a lead-paint abatement project. Because of concern for the impact of high-phosphate detergents on the environment, some states have regulated their use, and some manufacturers have eliminated phosphates from their household detergent. However, high-TSP detergents can usually be found in hardware stores.



Following are the proper procedures for using this product:



1.	Read Manufacturer's Instructions

	Users of high-phosphate detergents should carefully follow the specific manufacturer's instruction for the proper use of the product, especially the dilution ration recommended. Even diluted, trisodium phosphate should be used only with waterproof gloves as it is very irritating to the skin.



2.	Use Appropriate Cleaning Equipment



	Since high-phosphate detergent mixture is used to wash down a variety of surfaces, several kinds of application equipment are needed, such as wringer buckets, mops, squeegee sponge mops, variously sized hand sponges, and rags. Using the proper equipment on each surface will enhance the quality of the high-phosphate wash process.



�3.	Use Proper Wet Cleaning Procedures



	At the conclusion of active abatement process and after the first HEPA vacuuming, all surfaces should be thoroughly and completely washed with a high phosphate solution. These surfaces include (but are not limited to) ceilings, walls, floors, windows (sash, sill, well), doors, fixtures of any king (light, bathroom, kitchen), built-in cabinets, and appliances; this includes not just surfaces but also unabated surfaces exposed to lead dust generated by the abatement process. All rooms of the property should be included in this high-phosphate wash process, except for rooms that (1) were found free of lead paint and lead dust before the abatement process began, (2) were properly sealed before the abatement process began, and (3) were never entered during the process. Rooms should be washed by starting with the ceilings and working down to the floors.



4.	Change Cleaning Mixture Regularly



	Many manufacturers of high-phosphate cleaners will indicate the surface area that their cleaning mixture will cover. To avoid recontaminating the area by using overly dirty water, users should carefully follow the surface area limits provided by the manufacturer and change the cleaning mixture accordingly. In cases where the manufacture does not indicate surface area limits, the cleaning mixture should be changed at least after each room has been washed. Each time the cleaning mixture is changed, users must ensure that the dirty water does not recontaminate the environment. This dirty water is potentially hazardous and should be treated accordingly.



Special Procedures During Abatement



Discussed in the following subsections, in chronological order, are the special cleanup procedures to be followed during a lead-paint abatement project. Skipping steps in the process or carelessly addressing any of them may result in the failing to meet postabatement cleanliness criteria; the recleaning they may be required adds to both time and cost.



Daily Cleanup. Daily cleanup helps minimize problems during final cleanup and limits the potential exposure of abatement workers to lead dust throughout the abatement process. A thorough cleanup of the entire area under active abatement should occur daily during the entire abatement process. This daily cleanup should consist of the following:



1.	Large Debris



	Large demolition-type debris (e.g., doors, windows, trim) should be wrapped in 6 mil plastic, sealed with tape, and moved to the area designated for trash storage on the property. Since lead-contaminated debris is a potentially hazardous waste, it should never be stored outside while awaiting removal/disposal. Consequently, an area inside the property or a secured dumpster must be designated as a temporary trash storage area.



2.	Small Debris



	Small debris should be swept up, collected, and disposed of properly. However, before any sweeping occurs, the affected surfaces should be sprayed with a fine mist of water, to keep surface dust from becoming airborne and potentially contaminating other areas of the property and abatement workers. Dry sweeping should be prohibited. The swept debris should be placed in double 4 mil or single 6 mil plastic bags, properly sealed, and moved to the designated trash storage area.



3.	Exterior Cleanup



	Unabated areas potentially affected by exterior abatements should be protected by using a containment system. Because weather can adversely affect the efficacy of exterior containment, the surface plastic of the containment system should be removed at the end of each workday. On a daily basis, as well as during final cleanup, the immediate area should be examined visually to ensure that no lead debris has escaped containment. Any such debris should be raked or swept and placed in single 6 mil or double 4 mil plastic bags, which should then be sealed and stored along with other contaminated debris.



Special Procedures After Abatement



Using a comprehensive and methodical approach for lead-paint abatements is especially critical when planning the final cleanup. If followed carefully and completely, the steps that follow should result in an environment that meets the clearance standards for re-occupancy.



Preliminary Final Cleanup. Before final cleanup can begin and before abated surfaces can be painted or sealed, the plastic sheeting used for containment must be removed. This contaminated plastic sheeting must be removed and disposed of very carefully. Removal should start with upper-level plastic, such as that on cabinets and counters. The plastic should first be sprayed or misted with water to hold down dust, and then folded in upon itself to trap any dust residues inside. Before removal of floor plastic, it should be sprayed and swept as detailed earlier in this chapter. It should be folded carefully from the corners/ends to the middle to trap any remaining lead dust and placed into double 4 mil or single 6 mil plastic bags that are then sealed and removed from the premises. As with daily cleanups, this plastic removal process requires the use of protective equipment, especially appropriate respirators. Plastic sheets used to isolate contaminated rooms from noncontaminated rooms should not be removed at this time. These sheets should remain until after the preliminary final cleanup is complete and then be carefully removed as described above.



After the plastic has been removed from the contaminated area, the entire area should be HEPA-vacuumed. Starting with the rooms farthest from the entrance to avoid retracking dust through the already-cleaned area. In each room, vacuuming should begin with the ceilings and proceed down the walls, making sure every surface is treated, including doors and door trim, windows, window sills, wells, and trim, baseboards, etc.



The entire affected area should next be washed down with a TSP solution and then it should be HEPA-vacuumed again using the steps already outlined. The contractor must not deviate from or skip any step. To do so could mean that hazardous levels of lead dust and residue could be embedded in the new paint and mobilized later when that paint deteriorates or is abraded.



Cleaning of Workers, Tools, Equipment, and Vehicles. Special attention should be given to the following activities to ensure that family members, other workers, and subsequent properties do not become contaminated.



1.	Personal Hygiene



	Workers should carefully follow the personal hygiene procedures outlined in Section 8.



2.	Supplies



	Consumable/disposable supplies such as mop heads, sponges, and rage should be replaced regularly, at least at the end of each abatement project or monthly, whichever comes first. Soiled items should be treated as contaminated debris.



3.	Equipment



	Durable equipment such as power and hand tools, generators, and vehicles should be cleaned at least at the end of each abatement project or monthly, whichever comes first. This cleaning should consist of a thorough HEPA vacuuming and washing with a high-phosphate solution.



Preliminary Visual Inspection. After the preliminary final cleanup effort is completed, an inspector should visually inspect the entire affected area to ensure that all surfaces requiring abatement have been addressed and all visible dust and debris have been removed. If the results of the visual inspection are unsatisfactory, affected surfaces must be re-abated and/or recleaned, in accordance with the inspector's instructions, until satisfactory results are achieved.



Painting/Sealing. Painting or otherwise sealing abated surfaces and all interior floors is the next step of the cleaning process. Sealed surfaces are much easier to clean and maintain over time than those that are not sealed. Also, this sealing process may encapsulate any remaining lead dust particles that were not removed by the HEPA-phosphate wash-HEPA treatment. Painting or coating should never be used as a substitute for thorough cleaning however.



	•	Abated Surfaces. All abated surfaces, including walls, ceilings, and woodwork, should be primed with an appropriate primer. All applicable areas may then be repainted. particularly problematic areas, such as window sashes, jambs, sills, and wells, should be painted with a final coat of high-gloss enamel. Surfaces encapsulated with vinyl, aluminum coil stock, and other materials traditionally not repainted are exempt from this painting provision. They should, however, receive the other parts of the complete cleanup treatment.



	•	Floors. Wooden floors should be sealed with a clear polyurethane or painted with deck enamel or a polyurethane-based paint. Vinyl tile, linoleum, and other similar floors should be sealed with an appropriate wax. Concrete floors should be sealed with a concrete sealer or other type of concrete deck enamel.



Final Cleanup. After painting/sealing is complete, the final cleanup can take place. The recommended method for the entire affected area is as follows:



	•	First, it should be HEPA-vacuumed again.



	•	Second, it should be washed down with TSP solution again.



	•	Finally, it should be HEPA-vacuumed again.



Wall and ceiling surfaces newly painted with latex paint may be exempted from the final wash due to the danger of staining or otherwise damaging the final painted surface, but should be HEPA vacuumed again. Also, it may be possible to use less rigorous final cleanup steps, as long as clearance are still met. The degree of final cleaning necessary can be determined by clearance testing during the pilot abatement project.



Final Inspection. After the final cleanup is complete, the final inspection should take place. As with the preliminary visual inspection, the final inspection has two primary goals. The first is to ensure that the abatement work is complete and no unencapsulated lead paint remains in the dwelling. The second is to detect the presence of lead dust. While there may be some residual airborne dust, the primary postabatement hazard is lead-contaminated surface dust. As stated previously, the abatement process often releases large amounts of lead, even when the methods that do not release much visible dust are used.



Abatement without proper cleanup can yield lead dust levels of several thousand micrograms per square foot or higher. To meet the two goals of the final inspection, the inspector must perform both a visual inspection and clearance testing of lead levels in surface dust. These procedures are explained below.



Postabatement Visual Inspection



First the inspector  should confirm job completeness by determining whether all surfaces have been abated according to the approved abatement plan. Special attention should be given to areas where lead paint has been removed adjacent to paint that is intact (for example, where paint has been removed from a door frame but nonlead paint is left on the baseboard). Paint at this joint should be sound. Windows would be checked for paint in hard-to-reach places. The inspector must make sure that all abated surfaces and all floors have been repainted or otherwise sealed.



Next, the inspector should determine whether the dwelling has been adequately cleaned by examining all surfaces for dust and debris. A damp cloth should be used to collect dust from surfaces such as floors or window sills. This is the practical method for establishing that no dust is left, and should not be confused with dust monitoring. If dust is found, the work area should be recleaned and the damp cloth test repeated.



Testing Associated with the Clearance Process



Once final cleanup and postabatement visual inspection have been completed, remaining surface dust must be tested to ensure that only very low levels of lead dust remain before re-occupancy by residents is permitted. This surface dust testing process is referred to as clearance testing and the highest acceptable dust lead levels are referred to as clearance criteria.



Surface Dust Sampling. The surface dust sampling method which is currently recommended is surface wipe sampling, using commercial wipes moistened with a non-alcohol wetting agent. Surface dust sampling should not be conducted if there is a visible accumulation of dust or debris. In this case, wipe sampling should be deferred until a thorough cleanup has been completed.



Table 4-3 presents the recommended number and location of wipe samples, according to the type and extent of abatement. If only some component types are to be sampled in an specific area, the inspector should ensure that the component types to be sampled are randomly selected. Within an area, the specific components to be sampled should be selected at random and the specific sample location on a large component should be selected at random.



In order to make appropriate  comparisons of the results from the laboratory analysis of dust wipe samples to applicable federal, state, and local criteria, the following points should be noted:



	•	Most criteria stating maximum acceptable levels of surface lead dust are stated in terms of weight of lead present per relevant surface area.



	•	Laboratory results for dust wipe samples are generally stated interims of weight of lead present on a wipe.



	•	In order to convert laboratory results to weight of lead present per relevant surface area, the following is required for each dust wipe sample:



		-	a sampling location (a specific surface area) must be selected and the surface area of that location carefully measured and recorded.



		-	the wipe sampling procedure must ensure that a very high percentage of the surface dust present on the sample location is captured on the wipe.



	•	If the above requirements cannot be met, dust sampling procedures will provide only qualitative information which will be difficult to compare to applicable federal, state, and local criteria.



A very large percentage of airborne lead dust is believed to settle out of the air within 24 hours of the completion of postabatement cleanup activities. Accordingly, surface dust sampling should take place no sooner than 24 hours after completion of postabatement cleanup activities, to allow any airborne lead dust present to settle onto the surfaces to be tested.

�
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	Recommended Number and Location of Surface Wipes Samples��	Type of Abatement Procedure�	Number and Location of Wipe Samples��On-site paint removal throughout the unit�3 wipe samples in each area:*



	1 window well

	1 window sill

	1 floor

��On-site paint removal in limited areas�3 wipe samples in each area abated:



	1 window well

	1 window sill

	1 floor



And



1 sample outside the containment area (within 10 feet) in 20% of the abated units**��Replacement and/or encapsulation only throughout the unit�1 wipe sample in each area, divided equally between window wells, window wills, and floors��Replacement and/or encapsulation only, in limited areas�1 wipe sample in each abated area, divided equally between window wells, window sills, and floors



And



1 wipe sample outside the containment area (within 10 feet) in 20% of the abated units��Exterior abatement�At least 1 wipe test on a horizontal surface in part of outdoor living area (e.g., front porch)��*An area is a room, closet, pantry, hall, portion of room (such as the dining area of a kitchen/dining room), etc. If a room and its closet are both abated, they can be treated as one area for the purpose of wipe testing.



**Compare to preabatement wipe samples to determine if dust from the abatement process has contaminated nonabated areas. The abatement contractor will be required to clean up these areas if contamination from the abatement process occurs, or if such cleanup is otherwise in his/her scope of work.���

Clearance Criteria and Data Interpretation. There are no federal standards governing the level of lead in house dust at the present time. The states of Maryland and Massachusetts have established the following standards for specific interior surfaces:



	Floors:			200 micrograms per square foot

	Window Sills:		500 micrograms per square foot

	Window Wells:	800 micrograms per square foot



Since there are no applicable federal standards, it is recommended that these levels be used as clearance criteria until such time as they can be refined or replaced through additional research. Before a unit is re-occupied after abatement, it should be demonstrated that residual lead dust levels are in compliance with the clearance criteria.



The decision rules that should be used for the determination of compliance with the clearance criteria is as follows.



	•	In each area within an individual unit, compare the residual lead dust level from each wipe sample (as derived from the laboratory results) with the clearance criteria. If any of the residual lead dust level results exceeds the clearance criteria, the area must be cleaned again and retested until the criteria are met.



	•	If all residual lead levels for an area meet the clearance criteria, the area is cleared for re-occupancy.



	•	A unit may be cleared for re-occupancy only after all areas within that unit have been cleared according to the criteria above.



In case of exterior abatement, the standard for floors should be applied to porches. In case of exterior abatement, the standard for floors should be applied to porches. In case of limited abatement, it is important to ensure that areas outside the containment area were not contaminated during the abatement work. Therefore, samples should be taken in such areas before and after abatement and the lead levels compared to check whether an increase attributable to the abatement has occurred. If it has, final cleanup and clearance testing must be extended to the affected areas.
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	LBP Disturbance Protocol for Operations and Maintenance Activities



�Deteriorating Exterior Paint.  Deteriorated exterior surfaces with cracked, peeling, flaking, dusting paint may be releasing lead paint chips and dust lead. The resulting dust lead frequently finds its way into dwellings.



Recommended Action. Deteriorated exterior surfaces are to be repaired to obtain a smooth surface which can be repainted. This will require corrective work that will require the removal of loose paint and dust, cleaning the surface, and resealing the surface by painting. The purpose is to restore the integrity of the paint film on the exterior surface and control further deterioration of the paint.



For the removal of loose paint or painted material, “wet scraping” is to be employed. This means that both the painted surface and the scraping tool are to be kept wet with water during the scraping process to minimize the release of lead dust and the dispersal of lead paint chips. Workers should wear gloves, work coveralls, and head covering to minimize personal contamination. Wash hands and face with soap and water. Remove work clothes before going home. Airborne lead levels should be low with this type of activity. However, the LBPPO should schedule employee sampling to comply with the OSHA Construction Standard to determine if respiratory protection is required.





Because of the possibility of releasing and dispersing hazardous debris and dust during the corrective work, residents should not be permitted in the vicinity of the work during repair activities. Access should be restricted until thorough cleanup activities have been completed following the work. (It may be necessary to fence or cordon off the immediate work area to prevent unauthorized access or, if possible, to identify an alternate building entrance for resident's use during the work.)



Sequence of Steps



a.	Planning the Corrective Action: Residents are expected to have access to their residences during the period of exterior corrective work. Work activities that require more than one day for completion should be scheduled so that each day's work (including cleanup) can be accomplished within the base's normal workday.



b.	Area Protection: Cover all area(s) immediately adjacent to and below the work with a 6-mil polyethylene film to protect the ground and shrubbery and to retain wet debris and dust that will be created during the surface treatment. This covering should extend out horizontally from the base of the wall for a distance that is equal to half the height of the wall surface being treated.



	Although 6-mil film is reasonably tough, avoid unnecessary traffic over the film to reduce chance of puncturing. In addition, if the ground surface is rough, it may be necessary to double the film to minimize to the occurrence of punctures. Joints or tears in the polyethylene film should be sealed with duct tape. Any tears that occur in coverings during the work should be repaired immediately.



c.	Surface Preparation: The building surfaces to be corrected should be moistened with a fine spray of water from a garden sprayer or atomizing bottle. Care should be taken to assure that electricity is shut off to exterior outlets and switches in the immediate vicinity of anticipated work before any moisture is applied to surfaces.



d.	Wet Scraping: Loose, peeling, flaking material should be removed from the surface(s) by wet scraping the surface(s) to obtain a smooth, cleanable surface that can be repainted. The scraping tool should have a soft, pliable blade of plastic or rubber that will not damage or gouge the material. The blade should be rigid enough, however, to remove rough, jagged edges of the broken paint surface. The resulting surface should be free of jagged, rough edges or snags that would interfere with the paint or coating's ability to bridge any remaining gaps. The rubber blade squeegee that is used for cleaning automobile windshields may be satisfactory. (One style has a fabric covered foam or sponge on the back of the blade for wetting the surface.) Commercially available plastic scraping pads that are for use with liquid or chemical paint strippers may also be effective for wet scraping and the smoothing of roughened surfaces.



	During the course of wet scraping, the debris should be gathered with a wet/dry vacuum often as necessary to minimize its being carried away by the wind. At a minimum, this should be done at the end of each workday.



	It may be necessary to spray or re-wet fallen debris to prevent its being scattered or blown off the protective covering.



	Workers should be cautioned about the hazards of walking on polyethylene film which is extremely slippery when it is wet. Care should be taken to prevent the tracking of debris off the protective covering. Workers should clean or remove shoe coverings before leaving the area of the work.



e.	Cleaning Surfaces: Following wet scraping, the surface(s) should be cleaned with a damp sponge to remove small particles and dust. It may be necessary to “degloss” the surface before resealing. Cleaning with tri-sodium phosphate (TSP) followed by a clean water wash will degloss as well as clean. The surface should be permitted to dry thoroughly in preparation for repainting or resealing.



f.	Surface Sealing: The “clean” dry surface(s) are to be sealed with an enamel paint or coating material that results in a smooth cleanable surface. The paint or coating should be applied in accordance with the manufacturer's instructions.



g.	Removal of Protective Coverings: At conclusion of the corrective work (or at the end of the workday on multi-day activities when the work area cannot be secured from access by residents), the protective polyethylene coverings should be carefully removed, retaining any remaining debris/dust. the coverings and debris should be disposed of in accordance with local disposal practices/regulations. Previously used plastic covering material should not be used again within dwellings. Cleaning of the equipment, including ladders and scaffolding, while on the protective covering may simplify the collection of debris and liquid waste.



h.	Disposal of Waste and Debris: All retained liquid should be poured through a filter cloth to remove paint chips and other debris prior to disposal. Filtered materials should be placed in plastic bags and stored in a secure area pending disposal in accordance with state and/or local requirements.





Deteriorating Interior Lead-Based Paint





The procedures for treating deteriorating interior paint are similar to those discussed above for exterior paint. However, greater attention must be given to controlling, testing, and cleaning up dust lead as well as protecting residents' belongings. Worker protection is the same as used for exterior work.



Sequence of Steps



If the area of deteriorated interior paint to be treated exceeds one square foot or it is likely that dust will be created during the work, the procedures described below shall be followed:



a.	Planning the Corrective Action: Because residents are expected to return to their residences for the night, corrective work that requires more than one day for completion should be scheduled so that each day's works, and subsequent cleanup, can be carried out within the base's standard workday. Each room or space in which corrective action occurs is to be cleaned at the end of the workday so that residents can return for the night.



b.	Protection of Residents and Personal Belongings: Residents (and, to the extent practicable, furnishings and personal belongings) are required to be removed from the room or space in which actual corrective work is being conducted. Furnishings and personal belongings that remain in the room or space are to be protected with duct tape sealed polyethylene covering. All floors in the work areas must be covered. All ductwork and registers, and all cabinets, drawers, etc., must be sealed. The work area should be sealed from the rest of the residence. Residents' entry to the room/space/work area is to be prevented until cleanup has been completed at the conclusion of the work or at the end of the workday, whichever occurs sooner.



c.	Area Protection: Cover all area(s) immediately adjacent to the work with a 6-mil polyethylene film to contain the wet debris and dust that may be dislodged during the corrective work. All joints and edges of the polyethylene covering should be sealed with duct tape.



d.	Surface Preparation: The surfaces to be corrected should be moistened (but not flushed) with water from a sprayer or atomizing spray bottle. Care should be taken to assure that electricity to outlets, switches, and appliances in the immediate vicinity of the work is turned off before any moisture is introduced to surfaces.



e.	Wet Scraping: Loose, peeling, flaking material should be removed from the surface(s) by wet scraping the surface(s) with the objective of obtaining a smooth cleanable surface. The scraping tool should have a soft, pliable blade of plastic or rubber that will not gouge the surface. It should be rigid enough, however, to remove the rough jagged edges of paint. The rubber blade squeegee that is used for cleaning automobile windshields may be satisfactory. (One style has a fabric covered rubber sponge on the back of the blade for introducing water to the surface.) Commercially available plastic scraping pads for use with liquid or wet chemical paint strippers may also be effective for wet scraping roughened surfaces.



	During the wet scraping, the debris should be collected frequently with a wet/dry vacuum to minimize tracking or spreading the removed material throughout the room or space.



f.	Cleaning Surfaces: The wet scraped surface(s) should be cleaned with a damp sponge and permitted to dry in preparation for repainting or resealing, which should be done in accordance with the coating/paint manufacturer's instructions. Surface preparation often requires “deglossing” as well as cleaning. In that case, cleaning with TSP followed by a clean water wash will degloss as well as clean.



g.	Surface Sealing: The “wet scraped,” dried surface(s) are to be sealed with a paint or coating that yields a smooth surface -- one from which future dust can be easily cleaned with a damp sponge or cloth without causing further damage to the surface. The sealed surface should be free of jagged rough edges or snags.



h.	Remove Protective Coverings: At the conclusion of the corrective work or at the end of the work-day on multi-day activities, protective polyethylene coverings should be carefully removed to contain any debris/dust, bagged in plastic, and stored in a secure place outside the dwelling for eventual disposal in accordance with local disposal practices/regulations. Polyethylene coverings should not be reused in dwelling units.



i.	Cleanup: A final cleanup of the corrected surfaces and surrounding work area, room, or space is to be conducted at the end of each workday with a HEPA vacuum, a high phosphate wash, followed by a final HEPA vacuuming. 



j.	Dust Testing: Dust testing is to be done in accordance with the protocols listed in the HUD Interim Guidelines, and summarized below:





Collect a wipe sample from each of the following surfaces in each room where abatement work is conducted:



	Floors:			200 micrograms per square foot

	Window Sills:		500 micrograms per square foot

	Window Wells:	800 micrograms per square foot



Levels must be below the above levels before reopening the area.
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	Lead Exposure Limits

�	Lead Exposure Limits





Air



1.5 µg/m3	-	EPA National Ambient Air Quality Standard (Quarterly Time-Weighted Average)



30 µg/m3	-	OSHA Action Level (8 hour time-weighted average)



50 µg/m3	-	OSHA Permissible Exposure Limit (General Industry)



50 µg/m3	-	OSHA Permissible Exposure Limit (Construction)





Water



15 ppb (µg/liter)	-	EPA Maximum Contaminant Level





Dust



200 µg/ft2	-	HUD Clearance Level for floors



500 µg/ft2	-	HUD Clearance Level for interior window sills



800 µg/ft2	-	HUD Clearance Level for window wells





Massachusetts and Maryland have also adopted these limits. Minnesota has lower limits:  80 µg/ft2, 300 µg/ft2, and 500 µg/ft2.





Blood



10 µg/dl (CDC) for children



40 µg/dl (OSHA) permissible blood lead level



50 µg/dl (OSHA) blood level requiring medical removal of worker



10 µg/dl Minnesota limit for pregnant women



25 µg/dl for adults (U.S. Public Health Service, Centers for Disease Control, Healthy People 2000, 1991.)





�Paint



600 ppm	-	Consumer Product Safety Commission, CPSC 1.0 mg/cm2 or 5,000 ppm - HUD Definition of lead-based paint lead requiring abatement.





Soil



500 - 1,000 ppm - EPA Superfund limit





Hazardous Waste



5 ppm (analyzed as “leachable” using Toxicity Characteristic Leachate Procedure (TCLP)





Gasoline



0.1 grams/gallon









10.	Perform recordkeeping

	-	management reports and final certification

	-	testing reports and summary of abatement project and methods

	-	name and address of contractor

	-	reports prepared for other agencies

	-	permits

	-	reports associated with disposal





11.	Satisfy any federal, state, and local reporting requirements.



12.	Return occupants to unit.
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The following definitions were derived from the HUD LBP guidelines and the draft Air Force Policy on LBP in Facilities.





Abatement is a comprehensive process of eliminating exposure or potential exposure to lead paint and lead dust  through either removal, enclosure, or encapsulation. Abatement must include testing, measures for worker protection, containment of dust and debris, cleanup and disposal of waste, and clearance testing.



Accuracy is the degree to which a measurement process determines a known amount of lead or other component in a particular reference material.



Action Level is the point at which something needs to be done to correct or eliminate the presence of lead.



Administrative Removal is the temporary removal of workers prior to their reaching blood lead levels requiring medical removal in order to provide additional protection to both workers and employers.



ALC, or Apparent Lead Concentration, is the average of at least 3 XRF single-cycle readings on a painted surface, currently required only for direct reading instruments.



Bias is the lead reading provided by any XRF on a lead-free surface, also called an SEL.



Biological Monitoring is the analysis of a person's blood to determine the level of lead contamination in the body.



Blank is a nonexposed sample of the medium used for testing, such as a wipe or filter, which is analyzed like other samples to determine whether (1) samples are contaminated with lead before samples are collected (e.g., at the factory or at the testing site), (2) the samples are contaminated after sample collection (e.g., during transportation to the laboratory or in the laboratory).



CFR is the Code of Federal Regulations, which is the basic component of the Federal Register publication system. The CFR is a codification of the regulations of the various federal agencies.



Characteristics - EPA has identified four characteristics of a hazardous waste: ignitability, corrosivity, reactivity, and EP toxicity. Any solid waste that exhibits one or more of these characteristics is classified as a hazardous waste under RCRA.



CLC, or Corrected Lead Concentration, is the difference between the ALC and SEL. Currently required only for direct reading instruments.



�Clearance Level - Defined by HUD as:



1.	Floor: 200 micrograms per square foot

2.	Window Sills: 500 micrograms per square foot

3.	Window Wells: 800 micrograms per square foot



Common Area is a room or area that is accessible to all tenants in a project (e.g., hallway, boiler room). Generally, any area that is not kept locked.



Comprehensive Survey is the testing of MFH and priority facilities for LBP in accordance with the HUD LBP Guidelines, using an XRF analyzer. Such surveys are typically conducted after a Lead Exposure Risk Assessment (LERA).



Container is any portable device in which material is stored, transported, treated, disposed of, or otherwise handled.



Containment is the process or enclosing or isolating a work area to protect both workers and the environment by controlling exposures to lead dust and debris created during abatement.



Contractor means any business entity, public unit, or person performing the actual abatement for a lead abatement project.



Critical Path Method is a method of scheduling in a detailed manner the various steps that must be taken by each trade from the start to the completion of a construction project.



Detection Limit is the minimum amount of a component that a method can reliably measure.



Direct-Reading XRF is an instrument which provides the operator with a display of a lead concentration calculated from the lead "K" x-ray intensity.



Disposal is the testing, containment, transporting, and disposal of waste generated on an abatement project in accordance with federal, state, and local regulations.



Disposal Facility is a facility or part of a facility at which solid and hazardous waste is intentionally placed into or on any land, and at which waste will remain after closure.



Elevated Blood Lead for the purpose of screening children is greater than 9.0 micrograms of lead per deciliter of blood.



Encapsulation involves resurfacing or covering surfaces, and sealing or caulking with durable materials so as to prevent or control chalking, flaking lead-containing substances from becoming part of house dust or accessible to children.



Enclosure involves covering painted surfaces with paneling, drywall, or plaster to permanently seal the existing surface.



Engineering Controls are measures implemented at the work site to contain, control, and/or otherwise reduce exposure to lead dust and debris.



EPA Identification is the unique number assigned to EPA to each generator or transporter of hazardous waste and each treatment, storage, or disposal facility.



EP Toxicity is a test called the extraction procedure (EP) that is designed to identify wastes likely to leach hazardous concentrations of particular toxic constituents into the groundwater as a result of improper management. It is a characteristic of hazardous waste. See TCLP.



Exposure Monitoring is the personal air monitoring of an employee's breathing zone to determine the amount of contamination (e.g., lead) to which he/she is exposed.



Facility is any type of building or housing structure on base.



Federal Register is a document published daily by the federal government that contains either proposed or final regulations.



Exterior Work Area means an outdoor porch, stairway, or other element of trim or walls on the exterior of a building.



Facilities Likely to Contain LBP. Certain types of paint applied before 1980 are more likely to contain lead. These are oil-based paints used in industrial facilities, on steel structures (water towers, pipelines, etc.) and in yellow airfield and roadway pavement markings. They have excellent sealing (stain resistance) and anti-corrosion properties, and they are very durable and resistant to ultraviolet light in sunlight. They were also applied primarily to kitchens, bathrooms, and interior and exterior wood trim in residences. Latex paint for architectural use, which normally do not contain lead, became popular after 1960 and nearly all paint applied after 1980 to interior and exterior houses and non-industrial buildings was latex paint. This was reinforced by the Consumer Product Safety Act. However, because of their desirable properties and lack of federal regulation, LBP continued to be used in industrial facilities, on steel structures, and for pavement markings. Additionally, due to complex wording of the Consumer Product Safety Act, LBP may also be found in non-industrial facilities, primarily in primers on ferrous metal surfaces.



Final Inspection is a inspection by a qualified inspector, industrial hygienist, or local public health official to determine whether abatement and cleanup are complete.



Generator is any person who first creates a hazardous waste or any person who first makes the waste subject to the Subtitle C regulation (e.g., imports a hazardous waste, initiates a shipment of a hazardous waste from a TSD, or mixes hazardous wastes of different DOT shipping descriptions by placing them into a single container).



Groundwater is water below the land surface in a zone of saturation.



�Hazardous Waste as defined in RCRA means a solid waste or combination of wastes which because of its quantity, concentration, or physical, chemical, or infectious characteristics may:



	A.	cause, or significantly contribute to an increase in mortality or an increase in serious irreversible, or incapacitating reversible, illness; or



	B.	pose a substantial present or potential hazard to human health or the environment when improperly treated, stored, transported, or disposed of, or otherwise managed.



As defined in the regulations, a solid waste is hazardous if it meets one of four conditions:



1.	Exhibits a characteristic of hazardous waste (40 CFR Sections 261.20 through 262.24).



2.	Has been listed as hazardous (40 CFR Section 261.31 through 261.33).



3.	Is a mixture containing a listed hazardous waste and a non-hazardous solid waste (unless the mixture is specifically excluded or no longer exhibits any of the characteristics of hazardous waste).



4.	Is not excluded from regulation as a hazardous waste.



Hazardous Waste Storage is the holding of hazardous waste for a temporary period, at the end of which the hazardous waste is treated, disposed of, or stored elsewhere.



Hazardous Waste Treatment is any method, technique, or process, including neutralization, designed to change the physical, chemical, or biological character or composition of any hazardous waste so as to neutralize it, or render it non-hazardous or less hazardous, or to recover it, make it safer to transport, store or dispose of, or amenable for recovery, storage, or volume reduction.



HEPA or High Efficiency Particulate Air means a filter capable of filtering out particles of 0.3 microns or greater from a body of air at 99.97 percent efficiency or greater.



High Phosphate Detergent is a detergent which contains at least 5 percent tri-sodium phosphate (TSP).



Incinerator is any enclosed device using controlled flame combustion that neither meets the criteria for classification as a boiler nor is listed as an industrial furnace.



Industrial Hygienist is a person certified by the American Board of Hygiene or an industrial hygienist in training or an individual with equivalent education or experience.



Initial Survey is a cursory inspection of MFH units and priority facilities by a qualified individual, to determine any obvious and immediate hazards.



Interim Control is the means by which a base alleviates hazards until a complete abatement plan can be implemented. Actions may include occupant notification, paint chip removal and repainting, and cleaning of debris and dust.



Interior Work Area means a hallway, room, or group of rooms in which an abatement takes place on the inside of a building.



Landfill is a disposal facility or part of a facility where hazardous waste is placed in or on land and which is not a land treatment facility, a surface impoundment, or an injection well.



Landfill Liner is a continuous layer of natural or manmade materials beneath or on the sides of a surface impoundment, landfill, or landfill cell, which restricts the downward or lateral escape of hazardous waste, hazardous waste constituents, or leachate.



Lead-Based Paint (LBP) means the paint or other surface coatings that contain lead in excess of 1.0 milligrams per centimeter squared or 0.5 percent by weight or in the case of paint or other surface coatings on housing, such lower level as may be established by the Secretary of Housing and Urban Development, as defined in Section 302(c) of the Lead-Based Paint Poisoning Prevention Act (para 1b), or in the case of any other paint or surface coatings, such other lead content as may be established by the EPA.



Lead Exposure Risk Assessment (LERA) is conducted by a qualified individual after an initial survey to further assess LBP hazards in MFH and Priority facilities. Includes a detailed review of building constructions, painting histories, and limited bulk and wipe sampling.



Listed means hazardous wastes that have been placed on one of three lists developed by EPA: Non-specific source wastes; Specific source wastes; Commercial chemical products. These lists were developed by examining different types of waste and chemical products to see if they exhibit one of the four characteristics, meet the statutory definition of hazardous waste, are acutely toxic or acutely hazardous, or are otherwise toxic.



Logbook is a notebook that accompanies each XRF analyzer to record such information as daily performance, maintenance problems, and average reading time.



Manifest is the shipping document, EPA form 8700-2, used for identifying the quantity, composition, origin, routing, and destination of hazardous waste during its transportation from the point of generation to the point of treatment, storage, or disposal.



Mean is the arithmetic average of data values. The algebraic sum of the data values divided by the number of data values. When using an XRF, the mean is the average of a series of numerical readings reported by the XRF.



Medical Removal is the temporary removal of workers due to elevated blood lead levels as defined in these guidelines.



Micrograms is one millionth of a gram: 453 grams in a pound, 28,310,000 micrograms in one once.



Paint Removal is a strategy of abatement which entails stripping lead paint from surfaces of components.



Pattern is the process of identifying specific building components containing LBP at a hazardous level within a project or group of buildings.



Personal Samples (for sampling lead dust) are air samples collected from within the breathing zone of a worker, but outside the respirator. The samples are collected with a personal sampling pump, pulling 1 to 4 liters/minute of air.



Precision is the degree of repeatability of a series of successive measurements.



Priority Facility includes temporary living facilities, child care centers*, registered day care homes*, playgrounds, hospital pediatric areas*, recreation or learning/teaching centers for children*, gymnasiums and pools, and kindergarten* and schools.



*	Designated as high priority facilities for ATC.



RCRA is the Resource Conservation and Recovery Act of 1976. What we commonly refer to as RCRA is an amendment to the Solid Waste Disposal Act of 1965. RCRA was amended in 1980 and most recently on November 8, 1984.



Reading Cycle - Direct reading XRF analyzers calculate the lead "K" x-ray intensity in a specific time interval (10 to 30 seconds) which is fixed by the manufacturer and related to the age of the source. The calculated result in this time interval is a reading cycle. In order to determine a concentration of lead (ALC or SEL), the displayed results of a minimum of 3 single reading cycles must be averaged. The difference between the lowest and highest reading from at least three reading cycles must be less than 1.7 mg/cm2.



Regulation or Rule is all or part of any federal statement of general or particular applicability and future effect design to: (1) implement, interpret, or prescribe law or policy, or (2) describe the federal department's organization or its procedure or practice requirements.



Removal and Replacement is a strategy of abatement which entails the removal of components such as windows, doors, and trim that have lead painted surfaces and installing new components free of lead paint.



Representative Sample is a sample of a universe or whole (e.g., waste sample pile, ground water, or waste stream) which can be expected to exhibit the average properties of the universe or whole.



Sample Site is a specific spot on a surface being tested for lead concentration through portable XRF or laboratory analysis.



SEL or Substrate Equivalent Lead concentration is the average of at least 3 XRF single cycle readings on an unpainted surface. Currently required only for direct reading XRFs.



Shoot means to obtain the results of an XRF single reading.



Site is the land where any facility or activity is physically located or conducted, including adjacent land used in connection with the facility or activity.



Small Quantity Generator is a generator who produces less than 100 kg of hazardous waste per month (or accumulates less than 100 kg at any one time) or one who produces less than 1 kg of acutely hazardous waste per month (or accumulates less than 1 kg of acutely hazardous waste at any one time).



Sodium Sulfide is a chemical used to test a paint sample qualitatively for lead; typical concentrations are from 6 to 10 percent. A positive test is characterized by a gray, black, or other dark discoloration of the paint film cross section.



Solid Waste as defined in RCRA means any non-hazardous garbage, refuse, sludge from a waste treatment plant, water supply treatment plant, or air pollution control facility and other discarded material, including solid, liquid, semisolid, or contained gaseous material resulting from industrial, commercial, mining, and agricultural operations, and from community activities, but does not include solid or dissolved material in domestic sewage, or solid or dissolved materials in irrigation return flows or industrial discharges which are point sources subject to permits under the Clean Water Act, or special nuclear or byproduct material as defined by the Atomic Energy Act of 1954.



Spectrum Analyzer for the purpose of this plan is the X-ray fluorescent analyzer manufactured by SciTec Corporation. The instrument categorizes X-ray intensities from surfaces being tested and graphs them into a spectrum. The analyzer analyzes the spectrum and then displays the lead concentration in the paint.



Standard Deviation is a measure of the precision of the readings, the average deviation of the deviations from the mean. The smaller the standard deviation, the more precise the analysis, and the less variation there is when an analysis is repeated. The standard deviation is calculated by first obtaining the mean (arithmetic average) of all of the readings on a surface. A formula is then used to calculate how much the values vary from the mean (standard deviation = the square root of the arithmetic average of the squares of the deviation from the mean). Many hand calculators have an automatic standard deviation function.



Storage is the holding of hazardous waste for a temporary period, at the end of which the hazardous waste is treated, disposed of, or stored elsewhere.



Stripping is the process of removing paint from surfaces using chemicals or heat guns.



Substrate is a surface upon which paint or varnish has been or may be applied. Examples of substrates include wood, plaster, metal, and drywall.



TCLP means Toxic Characteristic Leaching Procedure (see EP Toxicity Test).



Transporter is any person engaged in the off-site transportation of hazardous waste within the United States, by air, rail, highway, or water, if such transportation requires a manifest under 40 CFR Part 262.



TSD is an abbreviation for treatment, storage, or disposal hazardous waste facility.



TSP is an abbreviation for tri-sodium phosphate.



mg: Micrograms is the prefix "micro" means "1/1,000,000 of" (one millionth of). A microgram is 1/1,000,000 of a gram and 1/1000 of a milligram. A microgram is equal to about 35/1,000,000,000 (thirty-five billionths) of an ounce. 28,400,000 mg are equal to 1 ounce.



ULPA, or Ultra Low Penetration Air, means a filter capable of filtering out particles of 0.13 microns or greater from a body of air at 99.9995 percent efficiency or greater.



Work Practice Control - see definition of engineering control.



XRF Analyzer is an instrument which determines lead concentration in milligrams per square centimeter (mg/cm2) using the principle of x-ray fluorescence. Two types of XRF analyzers are used, direct readers and spectrum analyzers.

��private �

	�tc "Regulations"�Regulations





Copies of regulations and Air Force policies that are pertinent to the LBP Management Plan are provided in Volumes 2 and 3. They are summarized by agency below.



Occupational Safety and Health Administration



29 CFR 1910.1025	General Industry Standard for Lead Exposure.

			Identifies a Permissible Exposure Limit (PEL) of 50 micrograms 					of lead per cubic meter (µg/m3) and an Action Level of 30 µg/m3.



29 CFR 1926		Interim Construction Standard (issued May 1993). 

			Establishes the same exposure limits as the General Industry Standard.



OSHA Publication	Working with Lead in the Construction Industry. 

3126			Discusses health effects, engineering controls, respiratory protection, medical 	exams, etc.





Department of Housing and Urban Development 

		 

Lead-Based Paint:	Details guidelines for testing, managing, and abating lead-based paint hazards

Interim Guidelines 	in housing.

for Hazard Identifi-

cation and Abatement

in Public and Indian 

Housing. Revised 

May 1991.







Lead-Based Paint Risk 

Assessment.

June 29, 1992.	Outlines steps to be taken in conducting a lead-based paint risk assessment to determine whether lead-based paint hazards exist.

�U.S. Environmental Protection Agency



Residential  Lead-Based Paint 

Hazard Reduction Act of 1992. 

Enacted October 29, 1992.		Mandates notification of occupants or purchasers of homes that contain lead; requires training for surveyors and abatement workers, certification criteria for laboratories; and requires EPA to conduct additional testing into soil and paint abatement techniques. According to Section 408 - Control of LBP Hazards and Federal Facilities - this act may apply to MFH. 



National Primary Drinking 

Water Regulations for Lead 

and Copper. 40 CFR 141 and 142.	Lowers the allowable level of lead in drinking water from 50 to 15 parts per billion (ppb). Requires water authorities to monitor household tap water and to implement corrosion control programs when more than 10 percent of the households exceed the 15 ppb level.





Department of Defense





Draft Air Force Policy on Lead-Based

Paint in Facilities.			Requires the development of a Lead Management Plan for each base and outlines specific issues that must be addressed.



Lead-Based Paint Risk Assessment.	Memorandum to establish Department of Defense policy for assessment of health risk from lead-based paint and control of lead hazards in DoD housing and related structures.





AFM 85-3				Restricts the use of lead-based paint.



U.S. Army Corps of Engineers

Technical Letters 1110-X2, X3, 

and X4.				X2 provides a standard scope of work for lead-based surveys and assessments. X3 provides guidance for developing management plans and abatement strategies. X4 provides information for the disposal of lead-based paints.





�The following regulations are also pertinent, but will not be used routinely for the LBP Management Plan. However, users of the Plan should be familiar with them.



16 CFR 1303				The Consumer Product Safety Act of 1977 reduced the amount of allowable lead in paint to 0.06 percent by weight for residential purposes. Higher concentrations still allowed for non-residential purposes.



40 CFR 302				Comprehensive Environmental Response, Compensation and Liability Act of 1980.

					Designed to resolve all the issues associated with abandoned, uncontrolled, inactive hazardous waste sites. Was authorized for a five-year period and reauthorized under the Superfund Amendments and Reauthorization Act of 1986 (SARA).



40 CFR 240-280			The Resource Conservation and Recovery Act (RCRA) was enacted on October 21, 1976, and regulates all aspects of hazardous waste including identification, generation, transportation, treatment, storage, and disposal.



40 CFR 50.12				Primary and secondary National Ambient Air Quality Standards for lead are 1.5 micrograms per cubic meter, maximum arithmetic mean averaged over a calendar quarter.





Note:	At time of publication, no requirement exists to mandate training and certification; however, there are approved curriculums and sources of training. In accordance with the Residential LBP Hazard Reduction Act of 1992, the EPA is expected to have established training and certification requirements finalized by May 1994.





	Lead exposure limits are summarized in Appendix 13.
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