V HUD-0005547

The HUD Lead-Based Paint
Abatement Demonstration (FHA)

August 1991

VOLUME ITI - APPENDICES I-P

Prepared for the
U.S. Department of Housing and Urban Development
Office of Policy Development and Research
Washington, D.C.
By
Dewberry & Davis
HC-5831






i ) Pt

N4

NS

LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP AND
DISPOSAL GUIDELINES

The Katlona! Institute of Butlding Sciences
1015 15th Street, N¥
Sulte 700
Sashingten, D.C. 20005



The Nationa! iInstitute of Building scisnces is a non-governmental!, non-profit
grganization, authorized by Congress to encourage & sore rational bulldling
regulatory snvironsent and acceierate the introduction of existing and new
technoliogy Into the building process.

This document was prepared under Jepartaent of Housing and Urban Oevelopaent
(MUD) contract nusber CN - 88 - 944, and may not be reprinted or quoted
extensively without the peraission of HUD and the National Instlitute of
Buliding Sciences; howsver, this peraission is not rsquired for agencies of
the United States Governaent.



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP AND

DISPOSAL GUIDELINES

These guidelines present means and methods for the testing, abatement, clsanup
and disposal of lead based paint in housing. They were deveioped in response
to a national need for guidance in protecting building occupants, particulariy
children under seven years of age and women of chiidbearing age, froa the
adverse sffects of lead.

March 14, 1888

The National instlitute of Bullding Sciences
1015 15th Street, N.W.
Suite 700
¥ashington, D.C. 20008
(202) I¥F—bilQ

-QB?- ?8(}0



Availability

Copies of this document will be distributed by HUD when appropriate through
their distribution systes.

Copyright
Copyright (¢), 1889, by the National Institute of Bullding Sciences,

Brief sections of this documant may be excerpted as long as the National
institute of Bullding Scisnces is clsariy and early on credited as the source
The sntire contsants of the docusent, however, may not be reproduced by any
mechanical photographic or elsctronic process, or in the form of &
phonographic or tape recording nor aay It be stored In a retrisval systenm,
transaitted, or otherwise copied for public or private use without written
permission fros the Natlonal Institute of Bullding Sciances.

Document Numbaer 5047 - 8



2\

N

‘\\

N\

\

N

National Institute of
BUILDING SCIENCES

Ny
1015 Fiteentn Street, N W

Sudte 700
Wasnington D C 20005
1202; 347-5710

PREFACE

The National Institute of Building Sciences is pleased to forward to the
Department of Housing and Urban Development (HUD) these Guidelines for the
Testing, Abatement, Clean-up and Disposal of Lead-Based Paint in Housing. The
Guidelines are an important step in HUD's five year program to address
lead~based paint hazards.

The purpose of the document is to provide technical guidance during an interim
period while definitive programs are conducted to resolve such difficult
issues as cost effectiveness, worker and occupant health standards,
administrative and managerial procedures, worker training, and funding. -The
proper forums for such programs are through efforts such as the HUD's lead-
based paint Demonstration Program and appropriate health standard setting by
the proper governmental agencies. ‘

With better knowledge of the increased potential for adverse health effects,
the lead-based paint problem is moving into a new and more complex era. This
is expected to result in serious conflicts because funds are limited. These
and other issues constitute the basis for the minority opinions included with
this report. It is respectfully recommended that HUD disseminate these
Guidelines with the full content of this Preface and the minority opinions
included. Although many of the issues addressed in the minority opinions are
beyond the intended scope of these Guidelines, we believe it is important that
the opinions be widely disseminated in order that they be given due
consideration in the development of appropriate means to ameliorate the
adverse effects of lead-based paint in our environment.

The Institute's consensus procedures were used to develop these Guidelines
under contract to HUD. The process was advised and guided by a Project
Committee comprised of members of the health science, design, construction,
operation, and other sectors of the housing community with special expertise
on the many aspects of this problem. The Committee was carefully formed to
assure all affected and knowledgeable interests had an opportunity to
participate in the development of safe and pragmatic state~of-the-art
technical guidance.

All project committee members deserve the sincere thanks of the Institute and
nation's building and housing communities for unselfish contributions of their
knowledge and time, often on extremely short notice due to the rigid project
schedule. The Institute sincerely appreciates the dedicated contributions by
project committee chairman, Jim Keck, for the knowledge, experience, and
leadership he provided throughout this complex project. Our appreciation is
extended to the discussion group chairmen who led the process to refine the
individual chapters, and the steering committee for helping to resolve the
many difficult issues complicating the lead-based paint problem. The names
and affiliations of the Project Committee members are listed in Appendix 7.

/M /% / AL

MacDonald Becket, FAI David A. Harris, AIA
Chairman, Board of Directors President
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| DISCLAIMER

THESE TECHNMICAL GUIDELINES WERE DEVELOPED IN RESPONSE TO A PRESSING NATIONAL NEED FOR
GUIDANCE IN THE AREA OF LEAD-BASED PAINT TESTING AND ABATEMENT AS EXPRESSED BY BOTH
PUBLIC AND PRIVATE INTERESTS. THE NATIONAL INSTITUTE OF BUILDING SCIENCES (NiBS), IN
AN EFFORT TO HELP TO FORMULATE SUCH GUIDANCE, PROVIDED A FORUM FOR A BALANCED GROUP
OF PRIVATE AND PUBLIC REPRESENTATIVES TO BRING TO BEAR THEIR PROFESSIONAL JUDGMENT
AND EXPERTISE TO THE ISSUES PRESENTED. THE GUIDE SPECIFICATIONS WERE DRAFTED BY
QUALIFIED INDEPENDENT CONTRACTORS, AND WERE REVIEWED, MODIFIED, REFINED, AND APPROVED
BY A VOLUNTEER PROJECT COMMITTEE COMPOSED OF A BROAD CROSS SECTION OF EXPERTS, WHOSE
WORK WAS FACILITATED THROUGH THE ADMINISTRATIVE SPONSORSHIP OF NIBS.

NEITHER NIBS, IN ITS CAPACITY AS THE FACILITATOR OF THE PROCESS THAT CULMINATED IN
THE GUIDELINES FOR TESTING ABATEMENT, CLEANUP, AND DISPOSAL OF LEAD-BASED PAINT N
MOUSING, NOR ANY OF THE INDIVIDUALS, ORGANIZATIONS, OR AGENCIES CONTRIBUTING
FINANCIAL OR TECHNICAL SUPPORT WMAKES ANY WARRANTY WITH RESPECT THERETO. NEITHER NIBS
NOR ANY OF THE INDIVIDUALS, ORGANIZATICNS, OR AGENCIES CONTRIBUTING FINANCIAL OR
TECHNICAL SUPPORT ASSUMES ANY RESPONSIBILITY FOR ANY INJURY TO INDIVIDUALS OR
PROPERTY SUSTAINED AS A RESULT OF THE USE OR APPLICATION OF THE GUIDELINES. 1T
SHOULD BE NOTED THAT: '

O LEAD-BASED PAINT ABATEMENT ACTIVITIES INVOLVE POTENTIAL HEALTH RISKS TO THOSE
IN PROXIMITY TO THE ABATEMENT.

0 EXPERTS FROM BUILDENG, SCIENTIFIC, AND MEDICAL COMMUNITIES HAVE DIFFERING
VIEWS AS TO MANY ASPECTS OF PROPER LEAD-BASED PAINT ABATEMENT.

THE PURPOSE OF THIS DOCUMENT IS TO BRING TOGETHER, FROM MANY SOURCES, INFORMATION AHD
YIEWPOINTS REFLECTING CURRENT KNOWLEDGE AND TECHNOLOGY.

THE GUIDELINES MUST BE CONSIDERED SOLELY AS A RESOURCE DOCUMENT REPRESENTING A
CONSENSUS OF EXPERT OPINION. IT 1S NOT THE PURPOSE OR BURDEN OF THIS DOCUMENT TO
PROVIDE ALL-EMBRACING ANSWERS TO ALL LEAD-BASED PAINT ABATEMENT PROBLEMS. T IS
INTENDED THAT THE DOCUMENT SERVE AS A GUIDE FOR DESIGN PROFESSIONALS, TESTING AND
ABATEMENT COMTRACTORS, AND BUILDING OWNERS FOR PLANNING AND CARRYING OUT ABATEMENT
PROJECTS. USERS MUST BEAR ANY RISKS ASSOCIATED WITH RELIANCE ON THESE GUIDELINES AND
SHALL HAVE THE SOLE RESPONSIBILITY TO EVALUATE THE INFORMATION CONTAINED HEREIN TO
FORM THEIR OWN INDEPENDENT JUDGMENTS AS TO USING IT, AND TO MODIFY OR ADAPT IT AS MAY
BE APPROPRIATE TO SPECIFIC CIRCUMSTANCES.

THESE GUIDELINES ARE NOT LAWS. DURING THE GUIDELINES® PREPARATION IT WAS DETERMINED
THAT ADEQUATE NATIONAL HEALTH STANDARDS DID NOT EXIST FOR WORKER PROTECTION QR FOR
THE TESTING TO ASSURE ADEQUATE CLEAN-UP OF LEAD CONTAINING DUST. IN THE ABSENCE OF
SUCH HEALTK STANDARDS, PRACTICES AND STANDARDS DEVELOPED AND USED IN THE STATE OF
MARYLAND AND THE CITY OF BALTIMORE HAVE BEEN USED AS THE BASIS FOR RECOMMENDATIONS
AND PROCEDURES CONTAINED HEREIN. THUS, WHILE THIS DOCUMENT REFERS IN SOME CASES 10
CERTAIN FEDERAL AND STATE LANS AND REGULATIONS, IT IS NOT INTENDED 7O SUPERSEDE OR
SUPPLEMENT ANY LAW OR REGULATION OR TG IDENTIFY ALL LAWS/REGULATIONS APPLICABLE TO
LEAD-BASED PAINT TESTING AND ABATEMENT IN BUILOINGS. NIBS DOES NOT ASSUME RESPONSI-
BILITY FOR CURRENCY OF REFERENCED DOCUMENTS, REQUIREMENTS, OR OTHER PROVISIONS, OR
THE MODELS OR NAMES OF MANUFACTURERS® EQUIPMENT INCLUDED IN THESE GUIDELINES.

Page 1 The National Institute of Building Sclences, 1888
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ABSTRACT

This section presants an overview or exscutive summary of the contants of this
document and is intended to provide the reader with a brief Introduction to
the contents of the Individual chapters. Appropriately modified to adhere to
local conditions and projects, it could alsoc be used by a planner as

a summary checkllist for ‘the compiets abatement process.

Chapter | - INTRODUCTION
1.1 Users of thes Guidelines

These guideiines are intended for persons who are assoclated with, have an
interest in, or 2 need for conducting effective abatesments of singlie or
multiplie dwelling units in public or private housing. They are written so
that the person who Is famillar with the managsment and saintenance of
housing can understand the process of abatement.

This document is the first atteapt at the national leve! to presént technical
guldaiines on this subject. Additlonal work sust be done to develop and
Identify techniques to make l|ead-based paint abatement more practical and
affordable. Additional work will also be necessary to Integrats thass
Guldelines into HUD’s Internal procedurss.

The preparation suffered from a lack of definitive Information on a2 number of
critical medical, scientific, and technicai qguestions so they consistentiy
take & conservative, protective approach in their recosmendations. The
resuitant cost of the recommended abatemsnt methods may, therefore, be
significant In many cases. WKith this in view, the HUD demonstration progran
aimed specififcaliy at identifying more cost-effactive methods Is of critical
importance. : :

1.2 The Problem of Lead Dust in Housing

Human beings can recelve lead from numercus sources, through severai
environmental pathways Including paint plgments, auto and Industrial
emissions, surface and ground water and solder, [t has been found that the
intake of house dust contasinated with lead is a significant pathway for much
of the iIncreased lead In children with soderately eisvated blood lead levels.

The groups most at risk from the exposure to lead and its assocliated health
affocts are infants, chiidren under the age of seven, and women of child-
bearing age. The primary parts of the body affected in children are the brain
and central nervous systes. Other systomss that can be affected are the heme
forming system, critical to the formation of blood, and the vitaain D
regulatory system, invoiving the kidnays and caiciums metaboiiss. In pregnant
women the danger is to the fetus. in middle aged aduit males, rscent studies
nave Indicated an association between lead exposure and increased blood
pressure.

Pags 2 The Nationa! Institute of Building Sciences, 1888
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Lead-based paint In oclder housing has been addressed as a regulatory probles
since the sarly 1870s and it Is still & major issus. Since lead-based paint
nas used extensively in older houses, the problem is assumed to be sxtensive
in these buildings. The Agency for Toxic Substances and Disease Registry’

(ATSODR) report Indicates that there are approximately 42 aillion homes in the
U.S. constructed prior to 1880 that contain |ead-based paint. The raport also
astimates that 52X of the 80 mifflion housing units In the U.S. have lead paint

In thems greater than or equal to 0.7 mg/sq.cm.

Lead-based paints chalk and powder on an existing surface due to the effects
of molsture and ultra-violet light. On interior surfaces, the dusting Is
generaiiy csused by poor quatllity lead-based paint, which breaks down dus to

aging or paint on windows which Is abraded with the opsning and closing. |If
thess conditions exist In or around 2 dwelling unit, Increased lead dust
levels will exlist and with that an increased probabillty that these smail,
easily absorbabie particles will snter the body through normai hand to mouth

actlvity, be ingested and result in Isad poisoning.

Lead dust also tends to enter and accumulate In houses over time from other
sgurces such as exterlor soil and road dirt tracked into the home and
girborne soil and dirt blown [nto the hone.

Anyone conducting abatement in a dwelling unit contalning LBP should be aware
of the risks associated with Incorrect abatement and the effects of Improper
protective measures. Abatemsnt using unacceptabl!e methods and work practicses
creates large quantities of lesd-bearing dust which Increases the heaith
hazard and can be difficult to remove.

1.3 An Updated Abatement Methodology

This manual Is based on an updated approach to abatement which provides work
practices that address the hazardous characteristics of the lead dust created
during the abatement process, The aim of the approach is tg provide effsctive
abatement through processes and procedures that protect humans and the
environment.

The Guldeiines describe the most effective and safe abatement procedures,
while recognizing the need for more cost-effective techniques and advances in
abatement technology during the next several years. They aiso recognize that
cartain slituations may requlire alternative abatement options based on meeting
criteria such as the law, protection of workers and residents, meeting set
clearance levels and control of lead dust prior to repainting.

1.4 Involved Federal and State Agencies -

Nuserous agencles at both the federai and state level have an Interest in this
issue. They include:

0 The Department of Housing and Urban Development (HUD), the lead agency
in this effort, is sstablishing procedures to eilminate, as far as

Page 3 The National Institute of Bullding Scisnces, 1989
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practicable, LBP poisoning in housing constructed before 1878 and
covered by mortgage insurance or housing assistance payments.

0 The Environmental Protection Agency (EPA). EPA Is now conducting
research In two areas: lead in soil and lead in drinking water. EPA
aiso is concerned about the waste disposal aspects of LBP.

0 The U.5. Department of Labor., Many of the standards being util!ized by
states and mentioned in these Guideiines are derivatives of 0OSHA
ragulations.

o State Reguiations

a. The State of Maryiand addresses the subject of LBP abatement in
Its reguiations published in August 1988.

b. The State of Wassachusetts regulations for LBP sbatement want
into effect on November 25, 1988.

1.5 Project Adminlistration

The Guidelines are intended as guidance and not as a regulatory measure which
aust be foilowed to the letter. There are numercus other documents pertaining
to the buliding process, such as local bullding codes, federal, state and
local! regutations and indlvidual guidance material for specific professionals
such as architects and engineers, which govern In & specific lurisdiction.

These guideiines are Intended to supplement those sources during the conduct
of a project, . :

Chapter |1. WORKER PROTECTION

The most effective way to achisve worker protection Is to sinimize exposure
through the use of engineering and work practice controls and not to rely
solely on a resplrator protection (RP) progras. Contractors should be aware
that, as of ths time these guideline were prepared, the exposures associated
with various methods and phases of abatement were not wel! documented. Untii
such documsentatlion is avalliable, respiratory protection programs should be
impiemented. However, even programs that have instituted full worker
protection programs have not always prevented increases In worker blood lead
levels. A significant rise In worker bliood lead levels over pre-empioyment
levels merits medical referral and remedial actlon to either reduce exposure,
change worker behavior, or both.

Any employer of abatssent workers. (s responsibie for preparing and
inplementing a worker protection plan to ensure that lead exposures are
ainimized. At least two states have mod!fled the federal (ead standard
speciflically for workers In the construction trades. These regulations define
requiresents for employers to meet thelr responsibliities for reducing and
maintaining exposure levels. ~

Page 4 The Natlonal Institute of Bullding Sciences, 1989
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“This chapter contains Information and guidance on the following empioyer
actions and responsibitities for worker protsction.

Tasks to be done before abatement

Educate and train workers

Determine potential or actuai worker exposures to lead
Initlate a progran of respiratory protection

Perfors initial medical survelllance

Provide protective clothing and equipment

Post appropriate warning signs three days before project start

© o 0000

Tasks to be done during abatement:

Monitor exposure

Iaplement engineering and work practice controls

Conduct pericdic medical survelilance and blood lead msonitoring
Provide daily changes of protective clothing and shoe cnver
Ispiement and enforce respiratory protection progran

Maintain and care for protective equipment

G 0000 0

Tasks to be done after abatsement:

] Maintaln nedical and exposure records
0 Malntain company records
Chapter i1 « TESTING

Thorough and accurate testing is a key part of the effort to elisinate  -lead-
based paint hazards. Testing Is performed In three phases: during the
initial survey to detect lead-based paint hazards; during abatement to monitor
aerosoil lead levelis; and after abatement to detersine whether abatement and
ciean-up is complete. This chapter presents requirements and recommendations
for the following:

Developing a plan for testing.

Conducting an iInltial survey to detect iead-based paint.

Conducting alr monitoring during abatement.

Conducting visual Inspection and surface dust testing after abatement
has been completed. ,

Ensuring the safety of testing personnel.

] Finding qualified testing perscnnel.

o o0 00

(-3

1t also contalns details on how to perform the following actions during the
three testing phases.

The Initiai Survey

0 Deteraine which units wiil be inspected.
0 Learn the background and goals for the Inspaction.
0 Notify laboratory to recelve paint samples and d{scuss procedures.

Page 5 The National I(nstitute of Building Sciences, 1988
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] Fli{ ocut ldentifying information on survey form including sketches.

0 jdentify surfaces to bDe tested. ’

0 Determine testing methodology(ies) to be used.

0 Record test results on survey fornm.

o Note conditions that can impede abatemsnt (e.g., water leaks).

] Pre test the XRF prior to use.

0 Take paint samples for laboratory 2anaiysis where recoamendsd.

0 Notlfy owner, occupants, and state/local agenclies of inspection
results.

0 infors abatement contractor of all surfaces to be abated.

During Abatsment

0 Ensure that air monitoring equipment or air monitoring firm Is on
site.

0 Notity laboratory to recelve air samplies.

0 Conduct frequent work site Inspections.

Post-Abatement

Review surfaces/methods Involved In the abatement.

Perform visual inspection prior to and after repainting.

Notify laboratory to receive dust samples.

Conduct surface wipe testing after repainting.

Document resuits of-the final Inspection.

Notlify appropriate agencies of rasults of the final Inspection.

0 0 o0 0O 0o

Chapter IV. ABATEMENT

The Information contained In this chapter enabies contractors, pubiic housing
authorities, and others to plan for and conduct interior or exterior lsad-
paint abatesent projects. Speclfically, guldance is provided for:

0 Salecting a method of abatement for specific components and
substrates,

0 Planning for all aspects of abatement,

(] inplementing atbatement procadures and,

] Record Keeping, reporting, and notification,

This chapter provides detalls which are unigue to, and necessary for, the
abatement. Awareness of these detallis and the reasons for such &n approach
are important to the successful application of the abatement process.

This guidance manual recognlzes that repair and maintenance activities in
dwslling units may create exposures to lead. Therefore, whenever such
activity breaks known or suspected isad-painted surfaces, the lead
containment, cieanup, and worker protectlion sectlions of this document shoulid
be reviewsd and applied as appropriate.

The chapter contains Information on the following emplioyer actlions and
responsibilities before, during, and after abatement:
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Tasks to be done bsfore abatemaent:

0

[» 2 = T « T« QN = §

o 0O 000

Daevelop a detalled plan which identifles specific abatessnt managesent
activities:

Identify abatement and testing contractors

Obtain any necessary parmits for abatement and disposal of waste
Notify occupants and reslidents of adjacent units

Rejocate residents and thair belongings

Satlsfy any reporting requirements of federa!, state and local
agencies

Conduct pre-construction conference

Correct pre-existing conditions that would impede abatement
Implesent initial procedures for contalnment of iead dust and debris
Post warning signs :
Provide a worker changing area

Tasks to be done during abatement:

G 0 0 0o

Contlinuous on-site supervision

Limlt access to work area ,
Ongoing maintenance of the containment system for lead dust and debris
Dalty cleanup '
Proper on-site storage of waste prior to disposal

Tasks to be done after abatesent:

GO0 00 00 00000 0

Break down the containsent systes

First round of finatl cleanup

Notify Inspectors of readiness for Ingspection

Obtain approval of Inspectaor to complete abatemant

Cover and/or seal ati floors and repaint abated surfaces as nseded
Final round of cleanup ,
Notiflcation of inspector of readiness for clearancse testing
Clearance testing

Obtain final certification

Dispose of abatement debrls

Record Keeping

Satisfy any federal, state and tocai reporting requirements
Relocates occupants

CHAPTER V - CLEAN-UP

This chapter presents the details and procedures of how to conduct a c¢clean-up
assocliated with LBP abatement. It inciudes information about:

00 0 00

The critical importance of ¢l!ean-up In a iead-paint abatesent project
How to schedulfe and coordinate the dally and final cisan-ups properiy
Obtalning the necessary esquipment and materiais to clean effectively
How to operate and maintain special clieaning equipment, and materials
How to protect workers properly during ciean-up
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The timing of surface dust testing and related visual Inspections
Containing and storing potentialily hazardous debris

Proper painting or sealing of appropriate surfaces

Appropriate clearance criteria

Appropriate record to keep to document clean-up

Training and certification regquirements

0O 0 0000

Chapter VI - DISPOSAL

Proper disposal of the wastes generated during abatemsent is an integral part
of a safe and effective abatement process. Steps must be taken to ensure that
these wastes do not hara human health or the environment. Federal, state, and
local requirements for waste disposal must be followed.

The information contalned in this chapter enables building owners, abatement
contractors, and others to plan for and ensure the safe and iega! disposal of
wastes generated during lead-based paint abatement activities. it includes
the reguiations that govern the disposai of wastes; the types of wastes
generated during abatement; guideiines for developing a disposal plan: angd
procedures for testing and arranging for safe disposal of wastes.

Other items included in the chapter:

] Lists of regional EPA, state, and local authorities to determine
disposal requirements.

] Guidance on how to determine the type and guantity of wastes
generated.

] How to choose a qualified laboratory to perfora waste testing.

] Requirements for testing samples of each waste to determine whether it
is nonhazardous or hazardous waste.

0 How to establish a standard procedure for bagglng ang nandllnu the
wastes.

] Requirements for waste containers.

] How to select the timing and pathways for waste removal,

] Requirements for warning signs on any tesporary storage areas.

0 Requirements for transporting solld wastes In covered vehicles.

] Requirements for obtaining an EPA ldentification number.

0 Procedures for protection of workers and residents during disposal

work.

The appendices supporting each chapter are located at the end of the manuatl.

KEY XORDS; lead paint; abatement; testing; housing.
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Chapter | - INTRODUCTION

1.1 Introduction

The Nationa! institute of Buliding Sclences (NIBS) was created by Congress
with the Housing Act of 1974 (Public Law 93-383, Section 808) to advise both
the public and private sectors on bullding sclience and technology matters, to
faciiltate the introductlion of new technology, and to gain Its acceptance at
the federal, state, and ilocal levsis,

On August 15, 1988, the Despartment of Housing and Urban Development (HUD)
asked NIBS to develop, under contract, & consensus-based document providing
guideiines for the testing, abatement, clean-up, and disposal of lead-based
paint (LBP) In Pubiic and indlan housing. The guideliines are to be the first
iaportant step of the five-year progras sandated Dy legisiation. They ara
intended as an authoritative source of technical Information for government
agencies Invoived in Public and Indian housing. The information contained In
them Is that currentiy in use and sffective In abating LBP. Their content is
intended to have broad application to all residentlal pubiic housing
containing LBP and, with appropriate aodificatlion, couid be used to abate LBP
in housing within other ssctors of the built environaent.

NiBS has often provided consensus-based technical recossendations on difficuit
technical matters that iapact the buliding community. Key to this is the
Interaction of pubiic interest advocates, the sclentlflc comsunity, and cthers
with Interest in a specific Issue comparable to LBP in housing. These
guidelines are the result of that process and are 2a natural progression of the
work done by a NiIBS task force in May 1987 to February 1988, The task force
pubtished a repart in February of 1988 containing a recosmendation that
definitive guldelinss for the abatesent of LBP were required tc assist in
addressing the probles effectively.

As a result of the task force work, the NIBS Board of Directors agreed to
undertake the guidelines project and had staff develop a project plan which
was approved by HUD. NIBS also formed a2 project committee from its meabership
to guide the developmsnt of the guideline manual and provide the forus in
which the document could be created on a consensus Dasis. The project
committee was balanced to assure the manual would be beneflcial to the public
and reflective of the best availabie knowledge from the bulliding design,
construction, and operation sectors as represented by design and heaith
professionals, product manufacturers and distributors, academicians, labor,
builders, code officlials, health and environmental officlals and other
governaent agencies, building owners/users, and CONSumers.

1.2 Cautlons
1.2.1 Purpose of the Guidelines
The purpose of these gulidelines Is to provide persons who will be Involved in

Page 9 The Mational Institute of Bullding Sciences, 1§83


http:consul.rs
http:owners/us.rs
http:governl.nt
http:lanufactur.rs
http:knOII.dg
http:docul.nt
http:abatu.nt

LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

planning for and conducting abdatement of LBP in pubiic housing units with
practices, protocois, and standards currentiy being successfully applied by
local governments in the absence of federat standards. The guidelines are not
intended to be regulatory In nature, but merely a guids to persons conducting
abatement or abatement-related activities. By applying the infarmaticon fron
appropriate guidsiines chapters, he or she should be ablie to approach this
difficult and compiicated subject successfully in a methodical and
professionai manner.

This document should be considered as a guideline only. Users are advissd to
be especially mindful of the reguiatory documents pertaining to lead-bassd
paint In effect in their jurlisdictions. Thoss documents wili! provide the
basis for thelr programs as well as their legal and financial
responsibifities. These guideliines are intended to supplement and not
supasrcede the regulations in those documents.

1.2.2. Limitations

This Is the flrst attempt at the national level to present consolidated
technical guldeiinses on the testing, abatement, cleanup, and disposai of lead-
based paint. While these Quide!ines represent an important step forward, it
is clear that substantial additional work must be done to develop and Identify
techniques to make |sad-based paint abatemant more practical and affordable.

First, white these guidelines cover the range of technical issues involved in
addressing lead-based paint in public housing, additional work wiii Dbe
necessary to integrate theam into HUD's internal procedures and intc each PHA's
comprehensive modernization progras. In addition, more detalled "handbook”
instructions will bDs needed to address adainistrative and project approva!
procedurss and to assure the coordination of lesad-based paint abatement with

other modernization work.

Second, and more importantly, the preparation of these guidelines suffared
from a lack of definitive Information on a nuaber of critical sedical,
scientific, and technical questions:

¢ Wnhat blood lead levels present health concerns In children, women of
chliid-bearing age, and adult maie workers?

0 What sxposures to airborne lead and surface lead dust are acceptable
for abatement workers and resldents?

o To what degrees sust lead dust be controiied during abatement and
cleaned up afterward to avoid adverse heaith sffects?

Due to the lack of definitive guidance on these and related Issuss, thase
guideiines consistently take a conservative, protective approach in
recosmsnding testing methods, work practices, abatement options, and cieanup
safeguards. The recomsmended approach to abateament s predicated on
controlling the generation of lead dust to the extent possiblie consistent with
sound pubiic heaith practices. As a result, the cost of following the
recoasanded abatement methods wiil be significant in msany cases. It should be
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noted that some focal officials with extenslive lead-based paint experiaence
believe that less rigorous and iess costly abatement methods can stiii produce
acceptable results.

Lead-based paint abatement has been done empirlcaiiy for many years and has
played a role In the reduction of symptomatic childhood lead poisoning.;_ 3
However, there have been instances of improperly performed abatements causing
an increase In childhood lead burden. Abatement methods have usualiy not bean
rigorously controlled, and contractors often have been poorly trained. It is
difficult to evaluate the lead-paint abatement work that has been done to date
because there are vary few reports with data that include air lead and
residual dust lead levels, and pre- and post-abatement biood levels of
children and workers.

Methods that may have worked In reducling chilidren’s lead levels from, for
exampis, 60 to 30 micrograms/di may not be as effective In reducing blood lead
isvels from 25 (or greater) to iess than 15 microgramss/dl. ¥ith the new levels
of health concern described elsewhere in this document, there Is an urgent
need to reevaiuate the way lead-based paint abatement is generally performed.,
Unfortunately, the scientific base for this reevaiuation is rudimentary,

From a publlc health standpoint, the approach recommended in these Guldellines
wil! lead to the least amount of residual paint lead and dust lead and
theoreticalliy, therefore, be maximally effective in reducing chlidren's biood
lead levels. Whether simllar or equaily effective results could be obtained
by a less costly or siapler approach is uncertain., |t shouild be remeabersd
that a poorly performed abatement may be worse than no abatement at ali. [f
resources are l(imited, the owner may be forced to decide, based on the level

. 0f pre-abatement hazard, whether to delay abatement, or appiy the leass than
optional procedures outlined In the Introduction, Section 1.3.4. '

¥hile adherence to these guidellnes can, with a high degree of confidence, be
expected to produce safe and effective results, additional work (s needed to
daveliop and ldentlfy more cost-effectlive techniques. An assessment of the
cost-sffectivenass of other approaches, methods, and tradeoffs to "streamliine”
abatement projects was beyond the scope of this effort. However, it Is clear
that the goal of achleving maxiaum reductions In elevated blood iead levels --
with the finite resources avallable across the natlon -~ will be difficuit to
achliaeve without more cost-effective sethods.

These NiBS Guidelines highiight the pre-existing need for more science and
research related to lead paint abatessnt. [n view of this and the
disagreements encountered by the NIBS consensus process, this basic research
need Is obvious and essential. To be useful, the research also sust bs done
quickiy, and with consideration of long-term heaith and environmental
putcomes.

1.2.3 Additional Research Needs

The major HUD demonstration of lead-based paint abatement In 300 units oyer
the next year aijmed specifically at Identifying more cost-effective methods is
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of critical importance.

However, the NIBS cossittee feels strongly that a significant ressarch agenda
Is$ needed beyond the HUD demonstration to answer many practical Issues
Involved In establishing lead paint abatemsent guideiines, s8.g., 1) what are
the costs of the different components of the abatement guideiines, 2) what Is
the sffectiveness, in terss of reduced dust lead and chiidren's biood lead and
In terms of worker blood lead, 3) what (s the iong-ters effectiveness of the
different components of the abatesent guideiines (e.g., [f we can abate 2
house to a dust level of 40 ug/sq ft, but the sol! lead {s 1000 pps, how long
can we maintain the iow house dust leveil), 4) what Is the proper six of
abatement methods that will work to keep children‘s blood lead leveis below
15 micrograms per declliter, 5) what newer, cost-effective methods are
avaliable, or shouid be developed, to enable iead-paint abatesent to procesd
in a cost- effective fashion.

The NIBS consensus process and Guldeiines must be seen as the beginning of a
~togical, scientiflc approach to obtain the best data and develop the most
appropriate techniques for conducting isad-paint abatement. The HUD
demonstration and research and other support by EPA and other federal
agencies, ars esssntial to continue this process In a tisely, effective, and
enlightensd manner.

in the Interias, the conservative approach recossendsd In these Guideiines
should lnsgro the protection of wmorkers and residents as abatemsnt projects
proceed.

1.2.4 Users of The Gulidelines

These guidelines are Intended for use by persons who are associated with, have
an interest In, or a need for conducting effective abatements of singis or
sultiple dwelling units or pubtic housing. Famillarity with this type of
housing and the public and private sector housing organizations created to
manage it, would be helpful In planning the abatements. The Quideiines are
written so that the person who Is somewhat familfar with pianning, management,
and smaintenance of housing can understand the process of abatesent. A
knowiedge and background In normal planning processes and how to manage family
housing would aiso assist the user.

1.2.5 Use of the Manual

Separate chapters are devoted to worker protection, testing, abatement,
cisanup, and disposal. Refer to the table of contents at the front of the
sanual to find the appropriate chapter and section for a specific subject. |If
additional information is nesded, refer to the sumsary at the beginning of
each chapter. |[f an overviem o0f the abatesent process s requirsd, refer to
the abstract after the table of contents.
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1.2.8 The Reiation of Lead Oust in Housing and Lead in Soil

Lead in soll and dust outside the dwelling unit can be a contributor to the
lead-contalning dust that exists In housing. Soll in proxisity to housing
that contains LBP can contain high levels of Iead. This Is caused by exterior
Isad-based paint weathering, Improperly performed exterior deleading work, or
activities totally unrelated to tead-based paint, j.e, automobiie exhaust.
Lead-contaminated soll poses a hazard because chiidren msay play in or near it.

The dirt may aisoc be tracked into and significantiy ralse the level of lead-
contaminated dust In a dweiling unit.

These guide!ines address lead In paint and lead in dust generated Inside
housing units. It shouid be recognized, however, that the testing, abatement,
clean-up, and disposal of iesad-contaminated soil are being addressed by an
ongoing, extensive wulti-year study prograa by the Environmental Protection.
Agency (EPA). In varlious sections, thls manual notes whare the resuits of the
EPA study and testing should be consuited.

1.3 Background
1.3.1 %¥ho Is At Risk and How?

Human beings recelve lead from numerous sources, such as paint pigmsents, auto
emissions, iIndustrial emissions, surface and ground water, and soider.
Specific sources also include the alr, dust, food, or drinking water (through
fead pipes) to which humans are exposed, It has been found that the intake of
house dust contaminated with lead is 2 significant cause of moderate to highiy
glevated blood lead levels In children.

The Agency for Toxic Substances and Disease Registry (ATSDR) report of July
1988 stated that the groups most at risk from the exposure to lead and
assoclated heaith effects are Infants, chiidren, and women of chiid-bearing
age. The women are not primariiy affected, but a fetus they carry would be
vulnerable to fead in the blood of the mother. The primary parts of the body
affected In children are the brain and central nervous systes. Other systess
that can be affected are the heme forming system, critical to the formation of
biood, and the vitamin D regulfatory system, Involving the kldneys and caliciun
metabolism. In middie-aged aduit males, several recent studies have Indicated
an association between {ead exposure and increased blood pressure.

The ATSDR report also indicated that resuits of the effects of lead paisoning
can include coma, convulsions, seizures, mental retardation, delayed cognitive
deveiopment, impaired hearing, reduced 1Q scores, and even death. These are
generaliy found In children and the sost severe effects occur at lead blood
levels above 40 to 80 micrograms per deciliter. Q score deficits have been
found In children with lead biood levels below 25 microgramss per deciliter,
and low level effects have been shown on fetal and child development at bicod
laveis of 10-15 micrograns per decliliter.
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The main objective of these guidelines Is to reduce blood iead fevels of the
at-risk groups to concentrations beiow those viewed as belng associated with
adverse heaith affects. Hlistorically, the definition of acceptable biood lead
levels has been repeatediy lowered as new medical evidence has become
avallable which demonstrates adverss health effects at successively lower
blood lead levels., For exampie, In 1878, the Centers for Disease Control
(CDC) revised thelr criteria blood levels for unacceptabie childhood tead
levels from 40 micrograms per deciliter to 30 micrograms psr deciliter and,
after reevaluating new medical evidence In 1985, again lowered the criteria
level further to 25 micrograms per decl!iter., Based on even more recent
medical evidence, several Federa! Agencies (e.g., ATSDR, U.S. EPA) have cited
10-15 micrograms per deci!iter as biood levels being assoclated with adverss
health effects In children under 6 years old, and, also, as beling of concern
with regard to women of childbearing age (due to potential effects on their
fetus shouid they tecoms pregnant). Such biocod lead levels (10-15 micrograns
per declllter) are currentiy cited as being associated with unacceptable risk
to human health as the basis for proposed revision of U.S, EPA
guidetines/reguiations for airborne and drinking water lead; and it is
expacted that CDC wili shortiy reconvene a pane! of medical experts to
evaluate the need for further revision of the CDC chiidchood Lead Scresning
Program gulideiines downward to ths 10-15 micrograss per deciliter tsvel!.
Several Issues remain to be researched more fully with regard to the
delineation of which speciflic health affects or constellation of affects are
of suffliclient magnitude or persistance to be considered adverse In the 10-20
micrograms per decillter biood level range,

It Is iaportant to note that the nmembers of these at-risk groups represent the
occupants of housing and the workers involved in LBP abatement. Persons or
firms Invoived in the abatement process should, therefore, keep In mind that
the procedures suggested In thess guldelines. whiie belng management
technlgues or protocois or renovation means, are directed at protacting these
groups, especlailiy the chitdren.

1.3.2 Lead-Based Paint In Housing

Lead-based paint In older housing has been identiflied as 2 problem since the
early 1970°s. 1t is stiil a megjor Issue, since lead exposures from lead-based
paint havs not been reduced as significantiy as they have besn In food and
gasoline. The recent ATSDR report indicates that there are approximately 42

pilllon lead-based paint containing homes in the U.S. which were constructsd
prior to 1880, Of these, approximateiy 6 million are unsound, l.e., they have
holes in the walls and contain peeling paint, and/or broken or cracked
piaster. The report also estimates that there are approximately 12 miliion
chiidren under the age of seven iiving In lead-based painted homes and
approximately 1.8 milllon living In unsound homes.

The second Natlonal Health and Nutrition Examination Survey (NHANES 11)
conducted beatween 1976 and 1880 pointsd out that the Infiuence of family
incomrs and residence Is striking. The report noted that increased lead
absorption Is the highest asong low-income urban bfack children (18.6X) and
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the lowest among rural white children (1.2%).

One should not assume, however, that the problea Is relegated only to low
income or public housing. More and more dwellings constructed prior to 1§78
with a high probabillty that they contain LBP are being rehabilitated. The
ATSOR report estimates that 52% of the 80 mlliion housling units in the U.S.
have lead paint in them greater than or equal to 0.7 mg/sg.ca.

1.3.3 The Hazard of Lead Dust

while most attention In the past has focused on paint chips containing lead,
the probliemn of lead dust Is of speclal concern. This s becauss the smalier
the particlie size, the more readiily the lead Is absorbed by the body. Any
affort to remove lead paint from a residence can potentliaily create exposure
to tead dust. Abatement using unacceptabie methods and work practices creates
targe quantities of lead-bearing dust which can be difficult, I'f not
iapossibie, to remove.

Exterior lead-based paints chalk and powder due to the effects of moisture and
uitra-vioiet tight. Therefore, exterior paint wlil generaiily exhibit more of
the surfaces dusting charactsristic than will interlor paint. On interlor
surfaces, the dusting of non-covered lead-based paint is generalily caused by
poor quaility paint, which breaks down due to aging or which is abraded when
windows are opened or ciosed. Lead-based paint dust can aiso be created by
disturbing or breaking the covering that has been placed over a lead-painted

surface. If these conditions exist, increased lead-dust levels will 8xist,.
An increased probabl )ity will then 2is0 exist that these small, eastily
absorbabie particies will anter the body through normal hand-to- mouth

activity, be inhaled or ingested, and resuit In lead poisoning.

Lead dust tends to enter and accumulate in housss over time from the sources
shown bsiow. To prevent future exposures, abatessnt sust address this pre-
existing dust hazard in homes. In particular, older and deteriorated homss can
have high levels of lead In dust that |s difficult to remove using ordinary
housekeeping measures. The following are the primsary sources of lsad particles
that become I(ncorporated Into househoid dust:

- Poorly conducted abatements

- Dsteriorating iead paint on interfor and exterlor surfaces

- Exterior soll and road dirt tracksd into the honme

- Alrborne soil and dirt blown Into the home

- Abraded Isad-based paint, as on windows that arse opened and closed

1.3.4 An Updated Abatement Approach
This manual is based on an uypdated approach to abatesent which recoamends work
practices that address the hazardous characteristics of the lead dust created

during the abatesent process. The approach provides effective abatement
through processes and procedures which protect humsans and the environment By:
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Reducing both lead paint and lead-dust hazards

Using methods that produce the ieast amount of iead dust
Controliing lead dust through proper work practices
Emphasizing cliean-up procedures

Conducting post-abatesent surface dust clearance testing
Providing for worker training and protection

iaplemsnting floor treatments to senabie fong-term dust control
Repainting with “jead-free” paints

Implenenting occupant protection plans

Protecting besiongings during abatement

Emphasizing proper disposal of lead paint abatement waste

OO0 00 0 000 00

These guideiines describe the currentiy most effective and safe abatemsnt
procedures, while recognizing the need for more cost-effective technigues and
advances in abatement technology during the next ssveral years. Thase '
‘guidel nes also recognize that the reallitlies of certain situations may require
alternative abatement options If strict adherence to thess sxfensive
guidelines would delay substantially or precliude abatement.work entirely. The
sefection of any alternative abatement methods should bs contingent upon 1)
the seiscted methods not besing prohibited by law, 2) the demonstrated abhility
to adequately protect workers and residents during abatement, 3) post-
abatement cieanup to the clearance lavels Indicatsd In Chapter 5, and &)
adequate contro! and cieanup of lead dust prior to repainting so thes lead

dust particles do not become imbsdded In freshly appiied paint. The cholce of

specific abatenment strategles that appropriately consider cost-sffectiveneass
should Invoive experienced and trained planners, consultants, and contractors.

The guidetines contain detalisd instructions for use by many sectors of the
housing managessnt comsunity. Bscause the document Is the first iteration of
2 nesded set of technical guldelines It does not Inciude specifli¢ Information
on the following subjscts:

1. Guideiinss for protecting the safety of PHA esplioyees and residants.
2. Specific guldeilines for protecting workers who perform small maintenance
projscts that break a painted surface.
3. Suggestions for effectlive PHA supervision of work performed to test, abate,
clean-up, and dispose of (ead-based paint, )
4. Suggestions for coordinating lead-based paint abatement with comprehensive
modernization.
§. Guideiines for conducting & visual Inspection as part of an initlal survey.
6. Quantitative evidence of the relative effectiveness, safety, and residual
lead levels of various techniques -- In health (blood isad level of PHA
smployees and residents) and isad content (painted surfaces, surface dust,
anblent dust measurss).
7. Guidelines on reiocation.
2. Time estimates associated with different abatesent techniquss.
5. Reiocation guidelines on various leveis of abatesent: 1) extarior, 2)
common arsa, 3) limited work area within an apartment or during
saintenance projects in which a lead-based painted surface Is broken,
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4) whole rooms within apartment, and 5) whole apartments.

1.4 Invoived Federal and State Agencles
1.4.1 HUD Assoclation with Lead-Based Paint

The history of the Federal lead-based paint regulations of 1971 began with the
Lead-Based Palint Poisoning Prevention Act (LBPPPA), which designated the
Department of Health, Education and Weifare (HEW) as the lead agsncy. This
act prohibited the use of LBP in residentl|al structures constructed or
rehabllitated by the federal governsent or with federa! assistance and began a
research progras for LBP. In 1973, amendsents to the LBPPPA made HUD the lsad
agency and directed it to estabiish procedures to eilsinate, as far as
practicable, LBP poisoning In existing housing constructed before 1950 and
covered by mortgage insurance or housing assistance payments. As a minimum,
these procedures were to eliminate the Immediate hazards to chllidren, and
not|fy purchasers and tenants of LBP hazards, syaptoms, treatment, and
abatement techniques. MHUD had discretion to apply these procedures to housing
constructed during or after 1950. HUD aiso was directed to establish angd
{splessnt procedures to e!iminate the hazards of LBP poisoning In federal
propertises prior to their sale, if they were to be used as & rssidence.

HUD had Initially publiished regulations In 1972 (24 CFR 35) which prohibited
the use of LBP in federa! and federally-assisted construction. Testing and
required abatement were to be conducted onliy |f a dwsiling unit contained
deteriorated paint or was occupied by a chiid who was found to have an
elevated lead biood level. In 1978 HUD extended Part 35 to all HUD associated
housing, including ali HUD financially assisted housing when scid, bought,
Isased, constructed, or rehabifitated. Further revisions were made in August
1988 and January 1987 as a result of the Ashton vs. Plerce decision.  This
decision basically cailed Into quastion severai of the currentiy accepted
methods of abatesent, found that HUD had iilegaily [Imsited its consideration
of “Iismedlate hazards® to peeling paint, and found that HUD had Inadequately
sonitored Publlc Housing Authority (PHA) compiiance with Its lead reguilatjons.

The Housing and Community Development Act of 1987 (PL 100-242) changed the
definition of the LBP hazard and establiished a standard for ldentifying the
existence of the hazard. The act also elisinated an elevated lead biood level
tn a chiid as the initlator of an abatesent project, and &s a substituts
directed that testing and abatement of all surfaces of a dweitling unit must
occur {f the interior or exterior surfaces, as evaluated by &an x-ray
flyorescencs analyzer, measured 1.0 mg/sq.cm,or above, HUD Issued regulations
on June 8, 1988, dealing with the same subjects. The implementation of these
reguiations was stayed by a subssguent appropriations act, pending cospietion
of technlical guidelines on safe and effective abatement techniques being
deveioped through this effort.

The 1987 legistation 2iso directs HUD to conduct, over an 18-month period, 2
demonstration program to determine what abatement techniques to use in HUD
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owned housing, recommendations for the best detection techniques, the cost and
safety considerations assoclated with abatewant, the raifability and sccuracy
of avallable testing technology, and an estimate of the regional distribution
of housing containing LBP In the U.S. At the conclusion of the program, HUD
Is also directed to submit a report and a plan for the prompt and cost-
effective inspection and abatement of privateliy-owned single famlly and
suitifanily housing.

The Stewart B, McKinney Homeless Assistance Amendments enacted on Qctober 13,
1988, subsequentiy mads Several changes to Inspection and abatement
requirements. The major changes In that act relevant to these guideiines are;

¢ Includes consideration of hazards from dust and waste generated by
abatesent activities.

0 Requires the demonstration program to Include publlic housing.

o Extends the period to 1894 for testing all pre-1978 pubiic housing family
units not undergoing comsprehensive modernization.

o Regulres HUD to consult with additional federal heaith, environsental, and
major publilc housing organizations.

0 Allows PHAS to use atomic absorbtion spectroscopy (AAS) as a test method
and to seek HUD funding for the abatement of Fead-based paint as low as
0.08Y lead, the Consumer Products Safety Commission standard for lead in
paint. .

o Deletes the requirement for 100X testing when all I[ike surfaces in a
project wiil be abated.

1.4.2 Environmental Protection Agency (EPA)

Historlcally, EPA has deferread to HUD on LBP Issues and has no reguiations on
the subject. However, the EPA has been very aggressive In addressing alr and
water emissions from Industrial sources and the Isad content In gasoiine. It
also has recently proposed regulations to limit lead exposure in drinking
water. EPA Is also conducting extensive studles of lead In soll. The resuits
¢t this research should bes & concern to users of this manual since lead In
sol!l can have an Iimpact on the amount of lead dust in a dwelling unit.

EPA also regulates the disposal of hazardous substances which may Iinciude
certain LBP debris, pursuant to the Sollid Waste Disposal Act (as amended).
Subtitie D, C and I of this act pertain to LBP dlisposal. It should be noted
however, that these subtitlies have been further clarified by other
publications at the iocal EPA (evel and these should be consulted as
necessary. EPA regulations are being nodiflied. The latest information
avaliabie when this document was written is in Chapter VI, Disposal.

1.4,3 U.S. Oepartment of Labor

The U.S. Department of Labor, Occupational Safety and Health Regulations
1910.1025 for Lead, should be of interest although they do not pertain to
constructlion workers. Many of the standards being used by states and sentioned
In these guidelines are derivatives of this regulation, OSHA Resguiation
1810.134 Appendix A2 dsals with respiratory protection, which |s useful when
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using Chapter |1, Worker Protection.

1.4.4 State Regulations

The State of Maryland published reguiations covering LBP abatement (TItle 26,
Department of the Environment, Subtitis 02) In August 1988. Aiso of interest
is the LBP section of the Maryland Occupational and Health Standard titied
Occupational Exposure to Lead In Construction Wark COMAR 08.12.32, dated
January 16, 1984.

The State of Massachusstts regulations for LBP abatement went into effect in
November 1888. The regulations, 454 CMR 22:00 Deleading Ragulations, provide
Information on detalls of the abatement process Inciuding the certification
and llicensing of deleaders. The Massachusetts Department of Public Health and
the state of Connecticut have proposed additional regulations which shoutd be
finaiilzed In 1989.

Many states aliso have their own regulations concerning hazardous waste
handling and disposai. These are listed In Appendices 6-3 and -4.

. 1.5 Roles and Responsibilities

The following are the primary participants In the LBP abatement process and
the generalized raesponsibilitles of each. The participants and their functions
are ampiifled In the appropriate chapter where this (s required.

0 Architect/Engineer/Designer -- The person, flrm, or corporaztion who wil|
prepare the cost estimates, spacifications, or detalied design work
assoclated with a LBP-abatement project.

o Contractor -- The certlified person, firm, or corporaticn with whom the
omner has entered Into an agreement to conduct one of the phases of or the
conplets abatement of the dwelling unit(s).

o Consuitant -- The person, firm, or corporation, with spacific expertise in
an abatement rsiated area, who has contracted to assist in the abatement
process.

o HouslIng Authority -- An agency responsibie for the care, maintenance, and

upksep of & number of public dwsiling units and the associated
agministration of the property.

0 inspector -- A person, firm, or corporation certifled and empowersd to
determine whether existing conditions meet established standards.

o Lender -- A person, firm, or corporation that provides flnancial resources
te conduct one of the phases of abatement.

¢ Local Agency -- A county, city, or municipal agency empowared to oversee or
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parform a civic function at the !evel closest to the consumer, such as
waste disposal or worker protection.

0 QOwner/0wners Representative -- The person or sntity that hoids title to a
piece of real property and Is {eQaily bound to overses its use and
adainistration.

o State Agency -- An organization empowered to oversee or perform a civic
function such as waste disposal or worker protection within the
geographlcal boundaries of a specific state.

o Testing Agency -- A qualified flrm that conducts the inspection of a
property to determine the existence/extent of LBP or lead dust or aerosol
tead on the property and/or conducts testing of samplies In a laboratory of
paint or dust sent In from fleld locations. ‘

1.6 Project Adeinistration

It Is axpected that these guidelines will be utitized by different nctbor#{of
the buliding community as a resource on the subject of LBP testing and
abatement and as a guide to develop their own speciflic manuals and pasphliets.

The guidelines are Intended as guldance and not as regulatory requiresents.
There are numerocus other local requirements pertaining to the bullding
process, such as foca! bullding codes and federal, state, and locai
regulations used by speciflc professionals such as architects and enginsers,
which must be followed.

For example, It Is expected that a bulliding owner wiill use these guidelines to
develop his comprehensive testing and abatement plan, determins how he can
best protect workers doing abatesent on his properties, and seisct the most
appropriate testing and abatesent technigues. .

The guidelines can also assist In determining the Initial éost of a project.
They can heip the lsnder tc detersine (f a proposed project Is financlaitly
viable and dessrving of financing. They can help an architect/englnesr to
select, forsulate and design an abatement projsct. They can provide 2a
contractor an outiine of what Is required to conduct a LBP project. And they
can provide the housing manager with a guide to assist him with conducting
testing and abatesent In his dweiling units, whlle at the same time protecting
his dwelling occupants.
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Chaptar jI Worker Protsction
2.1 introduction

As discussed in Chapter 1, significant iead exposures can and do occur during
abatement.;_ g Any lead paint abatement project, regardiess of the method(s)
used can potentially expose workers and homeowners doing the work themselves,
to lead and other hazards. The most effective way to achleve worker protection
Is to minimize exposure through the use of engineering and work practice
controls and not to rely solely on a respirator protection (RP) progran.
Contractors should be aware that, as of the time these guideline were
prepared, the exposurses assoclated with various methods and phases of
abatement are not well documented. Until such documentation I|s available,
respiratory protection progranms shouid normsally be i(mpiemented.

Through toxic and disease regQistries and case reports, lead poisoning In
‘workers resulting from lead paint abatement have heen well documented.; ; 3
Most of these casss are the result of inadequate sducation and training in
lead paint abatement and protection of workers and homeowners, poor work
practices, and the use of traditional methods of abatement which produce high
dust levels of exposure (see Sections 1.3 and 4.1.3). Worker protection
programs can workg, however, they have not always prevented Increases in
worker biocod tead leveis.g_q11 Depending on the extent of the Increase In
worker Dlood lead levels, additional testing, medical referral, and resedial
action (to elther reduce exposure, change worker behavior, or both) may be
necessary.

Any ampioyer of abatemsent workers Is responsibte for preparing and
Isplementing a worker protection plan to ensure that lead exposures are
minimized. Abatement projects wiil vary in terms of exposure and scope of
activity. A common sense approach Is needed, particulary for one-time projscts
which may only invoive lImited abatement. An example is the removai of a faw
interior doors. However, since worker protection planning requires technical
skllls and knowledge, and special testing equipment, as well as a comaon sense
approach, esplioyers may want to consider consulting with an industrial
hygienist in developing and impiementing the abatement worker protection pian
{see section 2.2.7). Since repair and maintenance activitlies may break lead

- painted surfaces (e.g..plumbing repairs), PHAs should also consider consuiting
with an industrial hyglenist to deveiop a protection plan for workers Involved
in repair and saintenance.

Due to possibie exposure to radiation from the radioisotopes used In the
portable x-ray fluorescence analyZers for |ead-palint detection, operators
require speclial training iIn health and safety (see section 3.7.1). This
training is usuatlly conducted by the manufactursr or by a heaith physicist
consultant,

At Isast two states have modifled the federal lead standard spscifically for
workers in the construction trades. ; ¢3 Unless stated otherwise, reguliatory
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standards that appear in this chapter come from Maryland or Massachusstts
reguiations.

In Ilght of recent research on the heaith effects of lead in aduits and
fetuses mentioned in chapter 1, these regulations may not provide adequate
safeguards, particulariy for women in their chllidbearing years whoss futurs
children are at risk for developmental deflicits,

The following Is a {Ist of employer actions and responsibilities for worksr
protection:

Tasks to be done before abatsment:

0 Educate and train workers

Determination of potential or actual worker exposures to lead

¢ Contact OSHA for coples of:
- The OSHA occupational safety and heaith standard, occupational
- Exposure to lead (29 CFR 1810.1025) Inciuding appendix "C* and

qualitative resplirator fit test protocois

- Resplratory protection practice protocols

o Forward coplies of OSHA lead standard Appendix “C" and Appendix 2.2,
Medica! Survelllance of Lead Exposed Workers, to physician performing
medlical survelllance

o inlitiate a program of resplratory protection, Including respirator
salection and fit testing

o Perfors Initial medical! survelllance
- medical examination
- baseline blood lead levels
- puimonary function tests

6 Provide protective ciothing and equipsent

0 At least three days before the start of the Job, post appropriate warning
signs at entrances and exlIts of work areas and leave In place until
ciearance testing indicates that the unit Is safe for reocccupancy.

(=]

The signs shouid include at least the phrase:
"CAUTION LEAD HAZARD - KEEP OUT” in bo!d lettering at Jeast two Inches high.

Post blilingual signs when the proportion of non-English speaking persons
indicates the need.

Tasks be done during abatement:

Exposure monitoring

impiement engineering and work practice controls

Periodic medical surveillance and blood lead monitoring
Provide daliy changes of protective clothing and shos covers
isplement and enforce respiratory protection progras
Maintain and care for protective equipaent

OO0 00 00
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Tasks to be done after abatement:

o Maintain medical and exposure records
o Maintain records of coapany studies concerning the eampioyees’ working
conditions or environaent

These measures, taken together can reduce both worker exposure and emplioyer
jtability. This chapter assumes that the workers and coentractors are familiar
with and Iaplement usual safety and health precautions for construction work.

2.2 How to Deveiop a Worker Protection Plan

Basic alemants coamnon to all! worker protection plans and the nsed to tailor
worker protsction measures to the spaciflc abatement methods are described in
this ssction. It also famillarlizes the reader with both employer and empigyse
responsibilities for worker protection.

The basic elements of all worker protection plans are as follows:

Mandatory worker education and training
Exposure monitoring

Engineering and work practice controis
Respiratory protection progras

Medical survellfance and medical removatl
Protective ciothing and squipsent

Record keeping

[~ o BN ~ S e TN = T « I = ]

2.2.1 Mandatory Worker Educatlon and-Training

Esplioyers are responsible for worker educatlion and training. Sections 2.2.7
and 4.11.3 provide information on sources of .tralning for PHAs and other
entities. It will not provide the actual content of a training progran;
instead, the ails s to enablie the reader to evaluate the compieteness of a
training progras.

The basic slements of a worker education and training proqranAara as follows:

Worker right-to-know reguireaents

Health effects of lead

Personal hyglene and other worker responsibllities
Routes of exposure and potential exposure levels

Use and malintenance of protective clothing and equipment
Training in use of specliflc methods of abatement

The use of englnesring and work practice controls

Qther haaith and safety considarations

o0 00 0000

Employers may choose to provide training in an array of abatement methods (see
Chart 4.3 in Section 4.4.1) or only for the methods specified in a particular
abatement plan. Empioyers shouid provide hands on training as a part of
training on containment and abatemsnt methods.
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2.2.1.1 ¥Worker Right-to-Know

Under the U.S. Occupational Safety and Health (OSHA) Hazard Cosmunlication
Standard (29 CFR 1910.1200), eaployees have the right to know what hazards
they will be exposed to, what precautions to take, and what sources of
information they can access. It also requires employers to have a written
hazard cossunication progras and an information and training program (see
Appendix 2.1). ALl worker education programs should dlscuss and make available
this standard and the federal OSHA Lead Standard. Employers should check
local requirements as some states have adopted thelir own right-to-know
reguiations.

The OSHA right-to know standard also requires that the worker |s assured
access to three types of records:

- Medical Records
- Exposure Records-:
- Company Studles

The worker has the option to request a copy of his/her medica! records with an
explanation of what they mean, The worker aiso has the right to examine
industriai hygiene sampling Information, results of bloicgical monitoring,
axposure records and material safety data sheets,

2.2.1.2 Health effects

Lead serves no known useful function in the human body -~ all known effects of
lead are adverse q,. All worker education programs should cover the following
areas with regard to health effects:

The types and meanings of tests to determine lead exposure
Routes of exposure for fetuses, chlidren and adults

Heaith effects in fetuses, children and adults

Blood lead levels at which various health effects occur
Signs and sysptoms of ([ead polsoning

Medical! treatments and diet

Conditions for medical removai from the job

Conditions for medical referrals

0o 00 000 00

This portion of worker trailning |s important in motivating worker compliance
with worker protection and abatement pians. A worker who understands the toxic
potential of iead even at low levels of exposure will| appreciate the nesd for
precautions and attention to work quality. Workers should report any signs or
symptoms of lead poisoning to their employers,

2.2.1.3 Personal hygiene
A few simple personal hygiens practices can contribute greatly to the control
of worksr exposure to lead. Al! training programs shouid include discussion of
the foilowing personal hyglene practlices:
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o Prohibition of smoking, eating, drinking, chewing gum or tobacco, and the
application of cosmetics In work areas

0 Use of designated changing and shower areas to avoid cross contamination of
street and work ciothes

0 Washing of hands and face at appropriate times

HEPA vacuuming of protective clothing before leaving the work area

0 Other measures to prevent the transfer of lead to the worker's home, car,
or environment

(-]

2.2.1.4 Routes of Exposure and Potential Levels

The primary routes of worker exposure are inhalation and ingestion. Workers
should be made aware of (a) the potential exposure leveis assoclated with at
{east those abatement methods used In any given abatesent project and (b) the
importance of matching protection measures with anticipated or actual exposure
levels. For example, heat guns require full .worker protection, inctuding at
ieast haif-mask alr purifying respirators equipped with HEPA fliters. 3.6
protective cltothing and shoe covers.

Additionally, workers need to understand the potential for exposing family
members to lead brought home on clothing, shoes, hair, and toois from the work
site, ‘

2.2.1.5 Training .in Speclfic Methods of Abatement

Prior to abatement, workers should recelve tralning In abatesent sethods,
Inciuding their advantages and disadvantages, appropriate and inappropriate
applications (see Charts 4.2 and 4.3 In Chapter "iV) and the use of special
tocls and equipwent. ’

2.2.1.8 Use of protective cloth!nqAand squipsent

¥orkers must be taught thes need for protective clothing and how to seiect,
wear, and saintain appropriate protective clothing and equipment. This
training Inciudes procedures for dressing and undressing and the use of
gloves, fsclal protectlion, eys protection, and shoe coverings. Respiratory
protection programs (see section 2.2.5.1) and fit testing shoutd be explained
in detail during tratning. This training aiways Includes individual fit
testing of respirators and procedures to msaintain and clean respirators. Prior
to fit testing, employees must be referred for a medical examination (see
Section 2.2.4.1). The employer has the uitimate responsibility for proper use
and maintenance of protective clothing and equipment by workers,

2.2.1.7 Enginsering and work practlice controls

Worksrs neesd to understand and know how to implement the following types of
enginesring and work practice controls:

- Measures for control of debris and lead dust
- Measures for containment of debris and lead dust
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- Housekeeping measures

See Sectlion 4.7.2 for Information on contro!l and containmant of lead dust andg
Sections 5.2.2.1 and 5.3.2.1 (a) for Informatlion on housskeeping measures.

Trainling should include inforsation on measures for the control of |ead dust
sxposure through HEPA filtered vacuums, and prohibition of dry sweeping (see
Ssction 5.3.2.2.a (2)). Maintenance of HEPA vacuums and fiiters sust be
explained (see section 5.3.1.1), Containment measures, such as ths use of
polysthylens sheeting for (nterior and extericr use and containsent of dry and
liquid waste, should be reviewsd (see Section 4.7.3)., Hands on training shoulid
be provided for the Impiessntaticn of containment mesasures,

2.2.1.8 Other Health and Safety Considerations
8. Gsneral Construction Safety

General construction precautions should bs reviewsd, particularly those
relating to pilastic sheeting and potential siips, trips, and fails and the use
of hazardous chesmicals. The need for special precautions wmhen warking in
buildings with housing code vioilations and structural probiems (e.g. damaged
stairs, missing floor boards) should be reviewed. Particular attentlion shouid
be paid to:

Safe use of laddsrs and scaffoiding

Potential fire hazards

Electrical safety

Avoidance of heat stress and heat exhaustion while wearing protsctive gear
Potential for sxposure to carbon monoxide, solvents and caustic chemicais.

b. Pregnant Women and Women of Child-Bearing Age

No training progras is complete without providing workers with the information
from recent research studies which Indicate that (1) iead Is transferred from
mother to fetus during pregnancy and (2) exposures of the fetus to even iow
tevels of lead is associated with developmental! delay during the first two
years of iife and possibly longer (see Section 2.2.4.1) 44. ’

2.2.2 Exposure Monitoring

Exposure monlitoring Is accomplished by measuring the concentration of lead in
the breathing zones of workers. The purpose of exposure monitoring Iis to
characterize sxposure levels during different phases of an abatement project
s0 that the abatement contractor can take appropriate measures to reduce
exposure to the greatest extent possibie.

Exposure monlitoring allows the abatement contractor (and his/her Industrial

hyglenist or healith and safety technician consuitant) to maximize protection
of workers from exposure and himself from {labliity by:
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o ODetermining the level of worker protection needed during different phases
of an abatement project

o0 Evaluating, modifying and improving enginsering and work practice controis

o Evaluating, modifying &and Isproving msthods of abatesent, application
technigues, and specific work practices

o Evaluating work quality and nsed for additional worker training

Exposure sonitoring aliows the contractor to avoid sole dependence on
biological monitoring as the indlicator of adequacy of morker protection and
sbatenment methods. This Is Important because workers can attain exposures
which put them 2t risk for heaith effscts prior to biological testing.

Moreover, Information on worker biood lead leveis In ths absencs of exposurs
sonitoring data does not Indicate which abatement methods, processes or
controis can be modified to reduce exposure. This Is the case even if no
worker blood lead Increases are detected. »

2.2.2.1 When Should Exposure Monitoring Be Done?

Current monitoring practices have come from Industrial, and not construction
settings. These practices do not refiect the research of the last ten years,
which indlcates detrimental health effects at lower levels of exposure. 14,15
This suggests that current practices do not adequately protect workers, in
particutar, fesale workers and their future children. Furthermore, alr lead
sonitoring practices developsd for an Industrial setting are not necessarily
adequats for, or appilicable to all abatement work. Abatemnent may be of short
or long duration and create widely varying lead exposures depending upon the
tasks performed. Contractors performsing one-time abatemsnt work of short
duration (e.g., 1885 than two weeks) may chose to Iiaplement full worker
protection in fleu of exposure monitoring.

Under current practice,y; 3 oxposure leveis of at least 30 micrograss per
cublc seter per 8-hour time weighted average (TWA), trigger further exposure
sonitoring requirements and respirator protection,

However, due to concerns about health effects sentloned in Chapter |,
esployers should consider full worker protection combined with continued
exposure monlitoring (of alr lead teveis) and the institution of engineering
and work practice controls to reduce exposure {evels even |[f these Iesvels are
found to be less than 30 micrograms per cubic meter (TWA).

An Initial determination should be ndade by the esploysr to deteraine potentia!
exposure to lead of any saployse at or above 30 micrograms per cublc meter
(as an 8-hour time weighted average [THNA])).

fFor abatesent work, this Initial determination should be done, {f DOSSibis, &S
part of planning prior to abatement. This monitoring msay be done 25 a piliot
project in the first unit of a series of units to be abated. initlal
determinations wil| most likeiy inciude alr {ead monlitoring due to the current
lack of well docusesnted exposure Information for various methods, phases and
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processes of abatement and cleanup. When this Information becomes avallabls,
an initlal determination can also be based on any information, observations,
calculations, or anticipated operations which would indicate employes exposure
to lead, or any previous measurements of alrborne iead.

Under current practice,,, ;3 exposure monitoring should also be performed:

¢ Whenever there is a production, job site, materlal, process, control or
personnel change which may result In new or additional exposurse.

¢ Whenever the employer has any other reason to suspect a change which may
result in new or additional exposures.

0 Whenever an employee complains of any signs or symptoms which may be
attributed to Iead exposure.

0 Whenever an initial determination or subseguent monitoring reveais the
alrbarne exposure to be at or above 30 micrograms per cubic meter (TWA)
then exposure monitoring shall be done at least every six sonths and untli
at teast two consecutive measurements taken at least ssven days apart, are
below the 30 micrograms level. For abatement projects of duration less than
six months, employers should advance the monitoring scheduls to accommodats
the abatement work schedule. :

0 Whenever Initlal determination or subsequent monitoring reveals that
alrborne exposure s above 50 micrograms per cubic meter (TWA), repeat
sonitoring quarteriy until at least two consecutive measurements taken at
least seven days apart, are below 30 micrograms per cubic meter (TWA). For
abatement projects of short duration, empioyers should advance the
sonitoring schedule to accommodate the abatemsnt work schedule.

Employers shou'!d consider additional exposure monitoring anytime a worker has
an Increased blood lead level warranting medical referral and not solely when
medical removal occurs (see section 2.2.4). Any Increass (n worker blood lead
levels suggests the possibility that overexposure may be occurring and that
actions may be needed to prevent overexposure of other workers. Additional
exposurse monltoring can help identify sources of overexposure and needed
modifications to abatemsent practices to reduce exposure.

2.2.2.2 ¥hen Is Exposurs Monitoring Optional?

Despite the advantages and utility of exposure monitoring outlined above,
there are clrcumstancss under which the saployer may want to forego exposure
sonitoring and iInstitute a full program of worker protection, Including a
respirator protection programs, These clircumstances are as folilows:

¢ When abatement of Ilimited duration Is to be performed one time only {(e.g.,
abatement of a single un!t which is expected to fast less than two weeks).
Exposurs monitoring should be done when the contractor or owner plans on
doing a serles of single unit abatements over time even if fuil worker
protection is used,

o When exposurs has aliready besn well documented for specific methods of
abatesent ang for experienced workers using these previously documented
sethods. '
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2.2.3. Engineering and Work Practice Controis

The most effective way to achieve worker protsction is to minimize exposure
through the use of engineering and work practice controls and not to rely
solely on a respirator protection (RP) program. In addition to helping protect
workers from overexposure, engineering and work practice controis protect the
environment and occupants of adjacent units and make cleanup an easler task.
(see Section 4,3.2).

Enginesring and work practice controls that have a direct bearing on worker
protection are described in other sectlons of these guidelines as foliows:

o Prohibition of unacceptable methods of abatesent such as open-flame burning
and sanding (see Section to 4.1.3),

0 Limited use of certain methods of abatement such as on-site paint removal
by heat gum, caustic and solvent-based chemicals and wet scraping (see
Chart 4.3 In Chapter V).

o Provision of “"clean rooms” on-site for changing clothes and provision of
washing facllities (see Section 2.2.5.2).

0 Shutting down forced alir systemss and sealing ail Intake and exhaust points
in the work area (see Section 4.7.4.2) and provide alternative sources of
heat |f necessary.

¢ Dally clsanup procedures (see Sectlion 5.3.2.2)

0 Spray aisting of dry debrls prior to clean-up and prohtbition of dry
sweeping (see Section 5.3.2.2.2.(2))

2.2.4 Medlcal Survelllance and Medical Removal

Medlica! surveliilance, which consists of blologicai monitoring of worker biood
lead levels and medical examinations and consulitations, must be implemented
prior to emplioyment. One purpose of biological monitoring is to estabiish a
baseline blood lead level and to detect eariy changes In worker blood iead
levels. Medical examinations and procedurss, Iincluding blood lead collectioen,
should be performed by, or under the supervision of, a licensed physician and
preferabiy, one with board certiflication In occupational medicine. Appendix
2.2 contains information fer physiclans on sedical surveililance of
lead-exposed workers. Employers should become famiitar with the Inforsation In
Appendix 2.2 and provide a copy to ali physicians caring for thelir workers.

Blood iead testing shoultd only be performed by iaboratories accredited by the
College of Amsrlcan Pathologists or the federal Occupational Safety and Health
Administration (OSHA). Appendix 2.3 [lists blood lead testing laboratories
approved by federal! OSHA. All resuits must be provided to workers along with
an explanation,

The current practices for medical survelllance and medical removal are
provided beiow,;, 13 However, more recent research Indicates heaith effects
at lower levels of exposure. Therefore, recent research suggests that the
current standards do not adequately protect werkers, In particular, femaie
workers and their future children. Each of the fo!lowing sections provides
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information for employers on additional measures to protect workers fron
axposure and themselves from |jability.

2.2.4.1 Refarring Workers for Msdical Exams/Consultations

Under current practices It |s necessary to refer the workers for medical
exasinations and consultations as indicated balon.13 1¢ a nedical referral is
szde, then careful investigation and remedial action should be taken to reduce
exposure or change worker behavior or both, Madical referrais shouid be made:

o Prior to their starting abatemsnt work and prior to respirator fit
testing, workers must bs referred to a physiclian for a medical
examination which inciudes the following elements:

- A detaliled work and medical history, with particular attention to past
fead exposure, personal hablits and past gastrointestinal, hsmatoliogle,
renal, cardlovascuiar, reproductlive and neuroliogical problems.

- A thorough physical examination, with particular attenthh to teath,
gums, hematoiogic, gastrointestinai, renal, cardiovascular and
neurological systems. Pulmonary status shouid be evaluated If
respliratory protection will be used.

- A Dlood pressure measurement

- A biood saspie and analys!s which determines: blood lead levels;
hemoglobin and hematocrit determinations; red cell Indices; and
exasination of periphera! ssear morphoiogy; biood ures nitrogen; and
serum creatinine.

- A routine urinaiysis with microscopic examination

- Any lapboratory or other test which the examining DhYSICIGﬁ deans
necessary

- A discussion of the adverse effects of lead, particular!y the affects
on fetuses (see Section 1.2, Chapter |, for a summary of blood lead
levels associated with adverse health effects In chiidren, fetuses,
and adults).

¢ Immediately, whenever bliood lead jevels exceed 30 micrograms per deciliter
(whole blood).yg

0 As soon as possible after a worker notifles the esployer that he/she has
signs or symptoms assoclatsd with lead toxiclty.

0 Whenaver the eaployee desires medical advice concerning the effects of
curreant or past sxposure to lead.

o Immediately, upon notiflcation that an empioyee is pregnant.,g

0 Whenever the empioyee desires medical advice on [ead’'s effects on the
empioyes’s abliity to procreate a healthy child.

o Prior to restarting work following medical removatl,
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2.2.4.2 Blood Lead Monitoring

Under current practices, worker blood lead monitoring should be done as
follows: g

0 Before assignment, for esach employes.

0 At least every two months during the first six months and after that svary
six sonths.

0 At least every two months for each empioyse whose last blood lead anaiysis
indicated a level at or above 25 microQrams per declliiter. Continue testing
at least every two months until two consecutive biood lead levels are below
25 aicrograms per deciliter.

0 At least monthly during medical resoval (see Section 2.2.4.3)

0 At termination of employsent.

For reasons of worker safety and empioyer liability additional blologlicatl
(biood lead) monitoring shouid be done for all new workers regardless of prior
blood lead levels and exposure levels in the work area as follows: g

o 30 days after beginning employment

0 Thereafter at least once every two months for 6 lonths and after that every
six months unt!l termination of employment or termination of the sapioyee’s
invoivement with lead paint abatement work for reasons other than medlical
remsoval

2.2.4.3 Inplenmsnting Medical Removal

Madical remsoval is the temporary removal of workers due to elevated blood lead
feveis. A current practice for medical removal Is as follows: 3

0 W¥henever worker blood lead leve! is 30 micrograms per declliter or-higher.

0 ¥henever the average of the iast three biood tests Is above 25 microgranms
per decllliter (whole blood)

0 Whenever indicated by a physiclan’s judgwment based upon medical
deteraination

o Workers can return to former job status when twe consecutive blood
sampling tests Indicate that the empioyee’s biood lead level is at or
below 25 micrograms per deciliiter. If removal was due to a medical
determination, a physiclan msust approve the return to work.

2.2.5 Protective Clothing and Equipment

Protective clothing and equipment should be provided to all workers in order
to help assure that lead dust s not transferred from the abatement work area
to the homes, vehlcles, andg environment of workers. Protective clothing and
equipment also serve to prevent skin and hair contact with hazardous chemica!ls
(solvents and caustics) or contact with skin or eye irritants that msay be used
on 2 {imited basis during abatesent.

The empioyer (s responsiblie for:

Page 32 The National Institute of Building Sciences, 1888



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

0 Providing clean protect!ve clothing and shoe covers of appropriate
sizes on a dally basis

o Providing a clean changing area

0 Having water avallable for washing of hands and face and shower facilities
if possibie

o Enforcing the removal of protective clothing at the snd of sach work day
and before eating, drinking, and ssoking

o Enforcing the removal of shoe covers upon ieaving the work area

0 Appropriate disposal or laundering of work clothes

o Providing protective clothing and equipeent when the possibility of skin or
aye Irritation exists

o Informing the worker how to maintain clothing and squlipaent

2.2.5.1 Types of Protective Tlothing and Equipment

The. following protective itess may be required during abatement, cleanup and
disposal:

- Gloves

~ Hair protection

- Eye goggies and face shields

- Respirators and Respirator cartridges
- Protective coverail

- Shoe covers

Protective coveralls and shoe covers constitute basic worker protectlon gear
and aust be worn at ail times by all workers. Disposable coveralls and. shoe
covers are preferred to avoid the need for laundering of gear.

Disposable items can elther be breathable or non-breathable. Non-breathable
coveralilis shouid not be used when the possibility of heat stress and

exhaustion exlists. The possIbility of heat stress and exhaustion should be
discussed with the abatement project's health and safsty consuftant/expert.

Glove material should be approprliate for the speciflic chesical exposure (e.g.,
caustic or solvent). Cotton gloves provide some protection against
contamination of hands and cuticies with lead dust. Paper sults and shos
covers are not appropriate for wet abatesent processes. Eaployers have ths
responsibility of providing the appropriate resplrator cartridges. The HEPA
cartridge provides protection against dusts, aists and fumes and Is always
necessary when using a respirator on a lead abatement project. Additionaliy,
an organic vapor cartridge needs to be added to the HEPA fiitering cartridge
when organic solvents are used on the work site. if the chemical stripper
contains methylene chioride, then a supplied air respirator should be used.g

a. Respiratory Protection (RP) Programs
A [imltation of RP programs is their reliance on strict worker compiiance to
attaln necessary worker protactlion. Fallure to wear or maintain the respirator
at all times, and In accordance with sanufacturer recomsendations, can result
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in significant exposures to lead and/or other toxins. For this reason,
contractors should conduct frequent random inspections to help ensurs that
resplirators are properly selected, used, and maintained. For example, random
inspections may need to be done daily or sven periodically throughout the day,
particularliy to ensure that new empioyees develop safe work practices.

(1) When are RP Programs Necsessary?

Respiratory protection programs are aiways necessary in the absence of
exposures monitoring Information that iIndicates, without a doubt, that
respiratory protection is not needed. Contractors shouid be aware that, as of
the time these guideline were prepared, the exposures associated with various
gethods and phases of abatesent are not ws!ll| documented. Untii such time as
exposure monitoring and research on effects of lead at lower levels indicates
that resplratory protection Is not needed, use RP as a2 measure to suppiement
engineering and work practice controls. When effectlve enginsering controls
are not avaliiable or feasible, then strict reliance on implementation of RP
‘prograss and an awareness of thelr l(mitations are necessary. Respirators
should be furnished any time an employee make$s a request.

The Maryland OSHA Lead in Construction Standard specifies that respiratory
protection s nesded when Injtial determination (see Section 2.2.2) indicates
an alrborne lead concentraticn above 50 micrograms per cubic metar® (THA).

Empioyees concerned about exposure at or below 50 micrograsas per cubic meter
should request respirator protection. Female smplioyees, In particular, may
want added resplirator protection.

{(2) Respiratory Protsction Program Requirements

The U.S. Occupational Safety and Health Administration (OSHA) has regulations
that outlline requirssents for a minimsal acceptablie progras of respiratory
protection (29 CFR 1810.134). More stringent state and local requlrements may
apply. Therefore, the abatesment contractor should check if thers are any
additional local and state rsquirements for respiratory protection prograss.

Khen respirators are provided, a respiratory protection progras must be
established In accordance with these OSHA regulations and respirator fit
testing must be conducted. A medicai examinatlion sust be performed by &
physician prior to fit testing and any time an employee exhibits difficulty
breathing during respirator fit testing or use. Certalin pre-existing health
conditlons may preclude a worker fros safely using a respirator.

The requirements for a minimal acceptable respiratory protection program are
as follows:

o Establishment of written standard operating procedures governing the
selectlon and use of respirators,

¢ Sefectton of respirators on the basls of hazards to which the worker Is
exposed.
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¢ Training of workers on the limitations and use of respirators, including
fit testing.

0 Assignment of-resplirators to Individual workers for thelr exciusive uss,

o Dally cleaning and disinfecting of respirators.

0 Storage of respirators In a convenient and sanitary location.

6 inspection of respirators for worn and deteriorated parts during cisaning.

o Surveillance of work area conditions and degree of empioyee 8xposure or
stress.

o0 Evaluation of program effectiveness.

0 Medical examination of workers by a physician prilor to fit testing and
annually thereafter.
¢ Use of approved respirators only.

2.2.5.2 How to Use Protective clothing and Equipment
Procedures prior to the start of work:

o Change into work clothing and booties in the clean section of the
designated changing areas. ‘

o Don appropriate size work garments and use duct tape to reinforce ssanms
(e.g., underara, crotch, and back).

0 Any clothing not worn under protective clothing needs to be stored in the
designated changing area,

0 Seilect and wear appropriate protective gear, including respirators (f
needed, before entering the work area.

Clothing that is appropriate for weather and temperature condlitions should be
worn under protective clothing.

Procedures upon |eaving the work area:

0 Heavily contaminated work ciothing shouid be HEPA vacuumed while stitf!
baing worn.

0 Remove shoe covers and leave them in the work area.

¢ Remove protective clothing and gear (n the dirty area of the deslignated
changing area prior to eating, drinking and smoking outside the work arsed
and prior to leaving the work site. Protective coveralls should bs removed
carefully by roitling down the garment to reduce exposure to dust.
Respirators should be the last items of gear removed.

o Wash hands and face.

o Clean respirators and change cartridges as needed when breathing becomes
difficult.

Procedures upon finishing work for the day (in addition to procedures
described above):

Place disposable coveralls and shoe covers with abatement waste.
Place clothes for laundering in a closed container.

¥ash hands and face again.

|¥ showers are avalilabie, takse shower and wash hair.

O 0 0 0O
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o Clean protective gear, including resplirators according to standard
procedures.

0 If shower faciilities are not availabie at the work site, workers should
shower immediately at home and wash hair,.

2.2.5.3 Cars and Maintenance of Protective Gear
a. Respirators

~ Inspect daily for defects and performs a Isak check
- Clean and disinfect dally

- Repalr as needed .

- Store In plastic bag at end of work day

b. Goggles, gioves, and rubber boots

- Wash and air dry dally
- Store In plastic bag at end of each work day

See Section 5.3.2.4, Chapter V, for procedures for cleaning tools, squipment,
and vehlicles.

2.2.8 Record Keepling

The purpose of record keeping Is to be in compliance with any local, state and
federal regulatlons, and for insurance and |labiiity purposes.

The abatement contractor Is responsible for maintaining written records of:

- Exposure monitoring
- Medical surveilliance
-« Medical removal

2.2.6.1 Exposure Monlitoring Records
The following Information should be contalined in exposure monitoring records:

o Dates, number, duratlon, location and results of each of the samples taken.

A description of the sampling procedure(s). :

0 A description of the sampling and analytical methods used and evidence of
thelr accuracy.

o The type of respirator worn, |f any.

Espioyse name, soclal securlty number, and monitored Job classification.

o Environssntal variables that could affect the seasurement of empioyee
gxposure,

o

o

Exposure monitoring records should be maintained for 40 years or for the
duration of eaploymsent plus 20 years, whichever Is longser.
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2.2.8.2 Medical Surveillance Records
Medical survelllance records shall include: 12,13

o Esployee name, soclail security nuaber, and description of duties.

A copy of the physician’s written opinions.

0 Results of any alrborne exposure aonitoring done for that empioyee and ths
represantative exposure levels supplied to the physiclan.

0 Any employes medical compiaints related to lead exposure. The empioyer or
the axamining physiclan keeps:

o

- A copy of the medical exam results, including medlical and work history
and the description of taboratory procedures. The smapioyer may oniy
receive a summary of medical exam resuits for his records.

- A copy of any standards/guideslines used to interpret the test results.

- A copy of the results of any biological monitoring. -

Medical survelillance records should be maintained for 40 years or for the
duration of emplioyment plus 20 years, whichever s longer.

2.2.6.3 Med!cal Removal| Records

Medica! removal racords should inciude the name and soclal security number of
the employee, the date on sach occasion that the employee was removed froms
currant axposure to lead, as we!l as the date on which the emplioyee was
returned to his or her former job status. A brlef explanation of now each
removal was or s being accomplished and a statement with respect to each
removal Indicating whether or not the reason for the removal was an elevated
blood lead level. These records shouid be maintalned for at jeast the duration
of an employee’s enpioymant.

2.2.7 Finding Qualified Trainers, Industrial Hyglienists, Health and Safety
Technliclans

The following are sources of information to ident!fy qualified trainers and
industrial hygienists or healith and safety techniclans. it Is lmportant to
ingquire about the person’s knowiedge and direct prior experience with lead
hazard abatement.

o Federal, state, and loca! government occupational safety and health or
industrial hygiene units (see Appendix 2.4 for iist of regional offices of
O0SHA)

State or focal departments of heaith or environment

American Academy of Industrial Hyglene or one of its local chapters.
American Industria! Hygiene Assoclatlon.

American Soclety of Safety Enginseers,

Academic or university-based environmental centers.

(=20 = S I « BN - |
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Chapter 111 « TESTING
3.7 Introduction

Thorough and accurate testing is a key part of the effort to eliminate lsadg-
based paint hazards. Testing is performed In three phases: durling random and
100 percent testing to detect lead-based paint hazards; during abatement to
sonitor ailrborne lead dust levels to determine appropriate levels of worker
protection; and after abatement to determine whether abatemssnt and cleanup is
compiete. This chapter presents requirements and recoamendations for the
following:

o How to develop a plan for testing.
0 How to conduct testing to detect lead-based paint, including what units

- should be tested; what surfaces should be tested; what testing methods

- should be used; and how to use those methods.
) How to conduct air monitoring during abatement.
0. How to conduct visual Inspection and surface dust testing after abatemant
has been cosplieted.

] How to aensure the safety of testing personnel.
0 How to find qualifled testing personne!l.

The following is & checklist of actlions to be taken by the inspector or
testing agency during the three testing phases.

Random and 100 Percent Testing

0 Determine which units will be Inspected.

0 Learn the background and goals for ths inspsction.

0 Fill out ldentifying information on survey form; sketch the dwelling In
the space provided.

¢ ldentify surfaces to be tested.

] Determine testing methodoiogy(les) to be used.
0 for XRFf use:
- ¥arm up and check calibratlon of the Instrument.
- Recheck calibration as necessary.
- Compensate for substrate as necessary.
- Take recommended number of readings at each sampie site.

0 Take paint samples for laboratory analiysls where recoamended,

0 1f analysis of paint samples Is needed, notify an accredited laboratory
that it will receive paint samples.

0 Record all test data on survey form.

o Note conditlons that can I[apede abatesent (e.g., water leaks).

0 Datermine which units and which surfaces should be abated.

] Notify owner, occupants, and state/local agencies of Inspection resuits

(1f necessary).
During Abatement
0 Taks pre-abatement surface wipe samples outside areas to be abated.
0 Ensure that air monitoring equipment is In place or alr monitoring firm is
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on hand. Take air samples as recommended.

] Not|lfy laboratory that air samples will be submitted.

0 Conduct frequent work site Inspections to ensure that englineering controls
are in place and abatement |s conducted according to the approved
abatement plan, Including those portions concerning worker protection.

Post-Abatement

0 Review surfaces that were found to have a l|ead hazard; surfaces that have
been abated; and abatement methods used.

Perform visual inspection prior to and after repainting.

Notify laboratory that surface dust samples will be submitted.

Conduct surface wipe testing after repainting.

Document results of the final Inspection.

Notify owner, occupants, and state/local agencies of results of the final
inspection.

o O O O O

3.2 How to Develop a Comprehensive Testing Plan

A comprehensive ptan for random testing (and 100 percent testing, If
necessary) should be developed before testing begins. If lead-based paint is
found, a pilan for carrying out required testing during and after abatement
sust be developed as well. This section explains the roles and
responsiblilities of the participants In the three testing phases, and provides
guidance for developing a comprehensive testing plan.

3.2.1 Roles and Responsibillties

The first step In developing a testing plan Is to understand clearly the roles
and responsibliliities of all participants In the testing process, as described
below.

3.2.1.1 Owner
The respons|bllities of the building owner Include the following:

0 Have propertlies Inspected as required by federal, state, and iocal Jaws.

0 Select a laboratory to analyze samples from the properties (thls can be
deiegated to the I(nspector).

] Design or approve a systea to document all information about lead paint on
the properties.

0 Develop or approve a communications package for discussions with bullding
occupants and others.

] Select a technical advisor, |f necessary, to assist in designing and
monitoring the abatement work.

0 Ensure that abatement work Is carried out In a safe and legal manner
(e.g., ensure that air monitoring Is conducted during abatement as
recommended or requlired; ensure through frequent work site Inspections by
the owner or technical advisor that all plans and procedures are properly
implemented).

0 Obtain the services of a quallfied inspector (one trained In all aspects
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of conducting the final Inspection, Inciuding visual inspection and
surface dust testing), Industrial hyglenist, or local publiic health
official to conduct the final inspection. (See Section 3.7 for guidance in
finding quaiified testing personnel.)

] Ensure that abatement work (s complete according to federal, state, and
local reguiations and guideiines.

0 Notify occupants of the presence of lead paint hazards.

3.2.1.2 Testing Agency/Inspsector

The responsibiliities of the testing agency and inspectors who conduct randona
and 100 percent testing are to:

0 Have a thorough knowledge of alil relevant federal, state, and local
regulations.
0 Acquire a thorough knowledge of the required or recommended methods of
testing paint, alr, and surface dust and when to apply then.
obtain thorough training for al{ Inspactors.
“Obtain certification and/or llicensure where reguired.
Accurately identify lead hazards on a property.
Conduct testing in an honest and athical manner,
Thoroughly understand the use of the XRF analyzer, Inciuding possibile
sources of srror.
Recognize situations In which laboratory analysis of paint is recommended.
Notlify laboratorlies of paint, samplie to be submitted, and follow
faboratory instructions for sampie coiiectlon and submissions.
0 Fully document In a ciear and unambliguous mannser, the resuits -of the
testing and the location of all samples; notify owner of testing results
(as wel! as state or local agenclies |f required).

[~ = N o B » R « ]
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AS & general rule, to avolid potential conflict of interest, a testing #irn
should not perform abatement on the same project on which it has conducted
testing for iead-based paint.

Responsibilities of testing agencles that perfora monitoring during abatement
Include the following:

0 Famiiiarize themselivas with the abatement pian and review abatement work
to sansure that It conforms with tha approvad abatement process pian
(Including procadures for containment and for worker protection).

0 Be accessibie to the owner, abatement contractor, and occupants to answer

questions,
] Conduct alr monltoring during abatement and submit samples to the
laboratory.

Responsibilities of testing agencies and I[nspectors that conduct final
Inspections Inciude the following:

0 Determine |f abatement was carried out according to the approved abatement
plan and is complete, through visual inspection and surface dust sampling.
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e Document resuits and notify owner (and state or iocal agencies if
required). :

To avoid potential conflict of interest, a singie firm should not perform both
abatement and final Inspection.

3.2.1.3 Engineer/Architect/Desligner

It is the responsibility of the enginesr/architect/designer to prepare
designs, cost estimates, and specifications for bullding renovations In
accordance with applicable codes and test results. |f abatement is done In
conjunction with modernization, these persons are aiso responsible for
sequencing the work, with particuiar attsntion to the protection of the
genaral contractor. Enginsers, architects, and designers have a respoensibility
to be continualily aware of deveiopments in abatement. |f necessary, they may
assume the role and responsibilities of the sodernization director (see
Section 4,2.2.1, Chapter 1V).

The services of other consultants (such as trained and expsrienced industrial
hygienists, engineers, and architects) may aiso be used for designing and
writing the specifications for resovai of lead paint identified during randonw
and 100 percent testing. These consultant aiso should speclfy the requirsesents
for refeasing the abatement contractor, Including visual inspection and
surface dust testing, In accordance with applicable regulations and
guidelines,.

a. Qualiflcations

0 Engineers, architects, designers, and other consultants should have
experience and/or training in lead-paint abatement design. They should
have references, Including a list of the last five jobs undertaken and the
references should be scrupulousty checked. They should aiso be certifisd
It required by the state.

0 If the nature or scope of the abatement work |s such that enginesrs,
archltects, or industrial hyglenists must be utilized, thess Individuals
should be under the supervislion of reglisterad professional enginesrs,
registered architects, and certifled Industrial hyglenists, respectively.

b. Sources for Locating Quallfled Professionals

o State agencies that certify professionais for lead-paint abatement work
usually complie a list of certified companies/Individuais.

o Other buliding owners.

The regional EPA laboratory.

0 inquire at the local chapter of the American Industrial Hyglene
Association.

(-}

3.2.1.4 Project Manager
The project manager, as & representative of the owner, typically oversees all
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activities that Involve construction, including isad-paint abatement. !f a
painted surface (s Invoived in a planned construction or rehabilitation
project, It ts the project manager's responsibllity to make sure that testing
is conducted before the constructlion or rehablllitation work is designed or
Initiated. I|f lead paint ts found, then a lead-paint abatesent progras must be
estabiished.

in most facilities, the project manager assumes the management respon-
siblilties of the abatement program and hires a technical advisor to help
design and isplesent the program. In Jarger faclllities, or factlities
undergoing & great deal of lead-paint abatement or other lead-paint reiated
construction work, it may be necessary for the project manager to hire an
abatement progran manager. The responsibilities of the project manager are
deterained by the owner, who delegates elther ali or a portion of his/her-
responsibiiitles. .

A project managser’s responsibilities couid Include:

] grganizing a lead-paint Inspesction and seiecting a technical advisor or
Inspector,

0 Training maintenance workers to ensure that they do not inadvertentiy
expose themselves or others to lead dust or fuses In the course of their
work.

] Documenting all lead-paint related activities, Including maintenance and
tenant notiflicatlion prograss.

] Monitoring maintenance, renovation, and construction activities to make
sure that lead paint is not isproperly removed, disturbed, or disposed of.

"0 Hiring technical advisors to design lead paint abatement programs.

] Choosing a contractor to remove lead palint.

o Coordinating all parties Involved in construction actlvities, Including

. tenants, contractors, and technical advisors.

0 Ensuring aii tead paint abatement is accomplished In accordance with al!

applicable reguliations, ~

3.2.1.5 Abatement Contractor and/or Subcontractor

The contractor and hlis/her subcontractors (and the Publlc Housing Authority
[PHA], if abatement work Is done In-house) are responsible for abating the
lead paint In a safe manner in accordance with the specifications. See Section
4,3.3.4, Chapter 1v¥, for specific responsibiliities of the abatesent
contractor.

To avold potentlal conflict of interest, the abatement contractor should not
conduct the final inspection., This should be done by & qualified inspector,
industrlal hygienist, or ioca! pubilic heaith officlal.

3.2.1.8 Laboratories

it Is recommended that PHAs locate a qualified laboratory by one of the
foilowing means:
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] Select & laboratory accredited by the American industrial Hygiene
Assoclation (AIHA) for the ansiysis of metals. (This accreditation attests
only to the faboratory’s ability to measure the amount of metals I(n alr
samplies accurately. Howsver, It Is the onliy accreditation for lead
analysis available).

0 Sefect a iaboratory that Is a successful participant In the AIHA sponsorsd
Proficiency Analytical Testing (PAT) program,

0 Contact state pubilc healith agencies for guidance regarding other
qualified laboratories.

The method of analysis used should be reviewad by the PHA to ensurse compliance
with HUD or other federal, state, or local requirements, The laboratory shouild
be able to answer the foliowing gquestions about the method used:

0 ¥hat Is the detection Ilsit for the method?

0 what specific procedures willi| be used (e.g., specific NIOSH or ASTM
methods)? S N

] What are the iimitations of the method, including Interferentes?

The laboratory should also furnish details for sample collection and sub-
aission.

3.2.1.7 State/Local Environmental Healith Agencles

State and local environmental heaith agencles are gradually playlng a larger
roie in lead paint asbatement. In some states, allowable abatement procedurss
and analytical methods have been mandated. States with regulations aliso have
enforcement capabillities. Usually, these states require advance-notification
of abatement projects so that enforcesent agencies can systematically Inspect
and assure the quality of the abatement project. These agencies should be
consuited prior to the initiation of a lead paint survey or abatement pregraa.

3.2.2 Etlements of a Tasting Plan

in additlion to establishing the roles and responsibilities of each participant
in the testing process, a coaprehensive testing plan should address the
followming:

0 How to scheduls testing to comply with regulations and, when abatement Is
necessary, how to coordinate testing with abatement and cleanup.

0 How to select the appropriate testing sethodology.

] How to select units to be tested.

3.2.2.1 Schedule
Testing sust be conducted to deteramins whether a lead-based paint hazard

exists In atl phases of a lead abatesent program. Table 3.1 suammarizes the
type of testing recommended during each phase of the project.
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-~ .

. - -

Paint testing with

portable XRF
anaiysis

Paint Testing usingl

Laboratory Analysis

Personal Air

Monitor Ing..z

Monitoring the
Abatement Process

Visual inspection

Surface ¥lpe
Testing

- - - -

Tabie 3.1

Recommendations for Testing

- . . W WS AR AR WA WS AR A W SE W e W W e e e . e .

Pre-abatement/
furing Abatement

Randos and

100% Testing Post-Abatenmsent

J R A e Rk P ————

Recommended in all
cases, except as
as below (see
3.3.8 and

Appendix 3-3).

Recommended in
specific, timited
situations

(sse 3.3.7 and
Appendix 3-4).

Recomnended during
abatement (see
2.2.2 and 3.4.3).

Recommended (see

3.4.4)
Recosmended
(ses 3.5.2).
Reconmmended pre- Recommended
abatement outside (ses 3.5.3
abatement areas. and Appendlx
Does not apply If 3-7).

entire unit Is
sbated. (See
3.4.2).

- W W WD W W W U S T W N R W N A R S . D W A T

1. Amgunt of lead to be recorded as percent by wsight
2. amount of lead to be recorded as micrograms per cubic meter
3. Amount of lead to be recorded as micrograms per square foot

Page 45

The Natliona! Institute of Builiding Scisences,

1988


http:Abatn.nt

LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES
Testing aust be coordinated among ai| affected parties. For example:

0 The {nspesctor or agency conducting the final! Inspection should know the
approximate date the abatement and cleanup will be coapleted, so that
visual inspection and wipe testing can be scheduied.

0 An inspactor or firm using a laboratory shouid determine in advance how
long It wiil take to get results. (The timing of wipe sample results,
for exaaple, will determine when the abatement contractor wili need to
parfora additional cleanup, |{f necessary, and when the unit can be re
occupied.)

0 The schedule for abatement activities must be clearly communicated to thse

testing agency performing air sonitering.

3.2.2.2 Selection of testing methodology

The testing plan witi inciude the methodology to detorllno whether a lead-
based paint hazard exists; the level of worker exposure to lead dust; and the
effectiveness of abatement and cleanup.

3.2.2.3 Sealection of units to be tested

The requirements and recommendations for selecting units to undergo testing
are explained In Sectlion 3.3.2.

3.3 Random and 100 Percent Testing

The Lead Paint Polisoning Prevention Act (LPPA) currentiy requires abatement of
ail Interior and exterlior surfaces In public and indian housing with a lead
content of 1.0 mg/cm? or higher. The standard was set at 1.0 mg/cm? partiy
because the portabie x-ray fluorescence XRF analyzer may not rellably detect
fead below that level. The law permits HUD to reduce this level when reliable
technology makes it feasible to detect a lowar fevel of lead In paint. Pubiic
housing authorities may elect to abate lead-based paint beiow the required
abatement fevel of 1.0 ng/clz. PHAs are eligibie for funding to abate paint
and dust that exceed .06 percent iead (the Consumser Product Safety Commission
standard for manufactured residential paint).

These Guidelines recommend an action leve! of 0.5% for lead in paint when the
portable XRF analyzer cannot be used and laboratory analysis Is obtained.
There is no eguivalency between the 1.0 lg/cl2 and the 0.5% recommendation,
because ons expresses the lead mass per unit area and the other expresses the
percent of lead in the paint by weight, However, the 0.5% actlon level is a
reasonabis and achlevable leve! for abatement. This leve! Is used as 2
standard in some citlies and states (e.g., Maryland and Massachusetts). In most
instances, abatesent to this level will be more stringent than the 1.0 lg/cnz
requirement.

Table 3.2 iists standards and recommendations for lead in paint.
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Table 3.2

Statutory Requirements and Recommendatlions for Lsad-Based Paint®

- - . - . - A - T T O W D R W A R W D O e W T MR R T R A e W W Y S W R e W e R e

Level of lead in paint

Statutory Rsquirsment
or Recosmendation

- - W . MR W WSS AR e e W S e W W W W T A R e A W W W A R e e W e W

1.0 mg/cnz
abatement

0.5 percent
(5000 parts per million)

.08 percent

Statutory Requiremant

Recommaendation

Statutory Regulirement

Federal Law currentiy requires

in publlc housing at levels at or above
1.0 lg/Clz, as measured by the XRF
analyzer.

This manual rscommends
0.5 percent 'as an action level when
laboratory analysis Is used.

The federai Consumer Product Safety
Conmission (CPSC) standard for lsad in
nanufactured res(dantjal paint. PHAs
nsy olect to abate !ead-based paint to
this levei. Howaver, abatement tc a
level this low |s not considereqg
feasible.,

- e . W A W AR T AW T R O R MR W A G A A o W e W A e R R -

*State and local requirements may differ.
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3.3.1 ¥hat Units to Test

Inspsctions for lead-based palint must be conducted as part of both random
sampling and 100X testing.

Random Sampiing

o The Lead Paint Polsoning Prevention Act (LPPPA) requires random testing of
dwelling units and common areas in all publlc housing family projects con-
structed or substantially rehabilitated before 1878.

0 Random saepliing should be conducted prior to beginning comprehensive
modernization.

o inspection of housing not recelving CIAP assistance {(Comprshensivse
Improvesent Assistance Program) aust be completed within 5 years of the
compieted HUD demonstration project report required under the LPPPA.

¢ In the absence of specific regulatory regquirements, randoa testing should
be conducted first In the oldest and, therefore, probabiy the most
hazardous occupled units,

3.3.1.1 What Is a Random Sample?

Current HUD regulations reguire that 10 units be tested In projscts containing
20 or more units and that 6 units be tested In projects with 19 or fewer
units.

The Inspsctor can take steps to ensure that the units tested are
representative of the units In & project. The foilowing are general
recommendations: ' : ,

6 The unlts selfected should refisct the percentages of one-, two- and three-
bedroom units in the project, .

o At least one unit should be tested in each building In a projsct.

o Cosaon areas and exteriors that are tested shouid be representative of
these areas throughout the project.

o Units should be selected to represent areas of a project constructed at
different times. : ' ,

¢ Twenty percent of the units in a project are recommended to obtain a
representative sample.

3.3.1.2 100% Testing
One hundred percent testing (testing of units In & project) is required
whenever (sad faeavels of 1.0 lg/clz or higher are found durling random testing.
HUD field offices should be consuited for requiresents pertalining to 100
percent testing.
3.3.2 What Surfaces to Test

Al} palinted and varnished surfaces should be tested during random testing.
Linoleus, vinyl wall coverings, etc., may be covering surfaces previousl!y
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painted with lead-based paint. These should be tested, as these materiais may
be removed during future modarnization.

Some surfaces will require more than one sample site. This witl be obvious in
some situations, such as when a wall Is divided by a chair rali, The inspector
shouid also be aware of situations where different areas on the same surface
may have different painting historlies or different amounts of paint. (for
exampie, palint msay be thicker near the edge of a wall, particuiarly If paint
was appiied with brushes.)

Muitiple sample sites that reflect these differences should be selected. For
exampie, [f the ‘Inspector suspects that a very large room was two rooms at one
timé, he or she shouid selact a sanple site on each haif of the celiing and
the larger walls, Tabie 3.3 presents gulde!ines for surfaces to be tested.
durling random testing.
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Table 3.3
Guldelines for Surfaces to be Tested during Random Testing®

INTERIQR
In each area (each room, closet, pantry, hall, part of a divided room, such
as the dining area of a kitchen/dining roos, etc.), test the following
surfaces:

¥indow: test window sash, window casing, and window sii! on a
representative window,

Door: test surface of door and one side of the frame on a
representative interior door In each area.

Wall: test upper wakl, lower wall, and chair rall, |f wall (s divided
by a chair rall, in each ares,

Baseboard: test ones baseboard per arsaa

Celling In"each area

Crown molding: one test in each area

Shelf: one shelf per area

Sheif support In each area .

Stairs: test riser, tread, stringer, newel post, raillng cap,
baluster. .

Fioor In each area

Radiator

Flraplace

EXTERIOR

$

Door: test surface of door and door casing :

¥indow: test' sil!, casing, and sash of a representative window (also
test caellar window unit) '

skirt

Cornerboard

Trim: test upper and lower trim

Bulkhead

l

Floor

Celling

Support coilusn

Joist

Railing cap

Lower ralling

Stalrs: test tread, riser, and handrail
Lattice

* Many of these surfaces are illustrated in appendix 3-2. During 100 psrcent
testing, PHAs may test oniy the specific surfaces found to have lsad during
randoms testling, as indicated In Table 3.4,
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Table 3.4

Guidelines for Surfaces to be Tested during 100 Percent Testing

CUTCOME OF RANDOM TESTING ACTION TO BE TAKEN

No tead found No further testing required

Lead found on some of a speclific Test In 100% of units. Specific

surface (such as some exterior surface testing may be done. For o

doors) example, the PHA may test only. atll exterior

doors in 100% of units If lead was found oniy on
exterlior doors during random testing

Lead found on all of a specific The PHA may assume lead is present
surface (such as all exterior In 100% of the units on aitl of the
goors) specific surfaces found to have lead in the

randon saaple (such as all exterlior doors). All
these specific surfaces aust then be abated In
100% of the units. The PHA may assume that the
remainder of the surfaces do not have lead
paint; no further testing is required. .

Removal/repiacement of cosponents, 100% testing not required. (Random
such as windows or gut rehabliiitation testing |s recommendsd to
scheduled determine If a lead hazard exists, to plan for

worker protection and disposal.)
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3.3.3  Using the Survey Fora

] Sketch the dweiling in the space provided, identifying where north is on
the diagram (using a compass or the sun). Rooms should be identifled by
numbers, not names; what may be a living room at the time of the survey
aight be converted into a bedroom In the future.

0 FIi1 out ldentifying information at the top of the form before beginning
the survey.
o For each sample sites (a specific spot whers an XRF reading or sampie for

laboratory anaiysis is taken) sensurs that the room number and specific
component are clearly identifled. (For example, Room #2, Wail 3, Window

siil).
0 For each sampie site, record all XRF or laboratory data obtained.
Further Information on using the survey foram (s provided in Appendix 3-1.

] Proceed clockwise around the room until the first sample site is reached.
'3.3.4 Testing Methodoiogy

The LPPPA allows use of a portable XRF analyzer, laboratory analysis using
atomic absorption spectroscopy, or & comparable approved testing technigue. It
Is recommended that portabie XRF anaiyzers be used In ail situations except
those listed In 3.3.6. This method I|s faster and less expensive than ifabora-
tory analysis, and generalily does not requlre destruction of surface paint.
However, XRFs cannot accurately detect iead on some surfaces. XRF readings
between 0.7 and 1.3 lg/cl2 may not be reliabie for determining whether the
true lead concentration is above or below the 1.0 lg/c:? action level,
Laboratory analyslis Is recommended for these situatlions as discussed in 3.3.86.

Laboratory results can be very accurate (f the sample |s properly collected
and analyzed. When XRF results are questlionable or cannot be obtained,
“backup® laboratory analysis can help the PHA avold unnecessary abatement
costs, or can help avold potential lead polsoning by identifying needed
abatement.

The use of sodium suifide for detection of lead-based paint Is not recommended
by the NIBS Lead-Based Paint Project Committee. Chemica! spot testing using a
sojution of 6 to 8% sodium sulfide |s sometimes used to screen painted
surfaces for the presence of iead. When sodium sulfide Is appiled to lead-
based paint, It turns gray or biack. Because sodium sulflde Is & quailtative
rather than quantitative method, the Iinspector can determine that lead Iis
probably present, but cannoct determine the concentration of lead In the paint.
Sodium sulflide also may turn black or gray in the presence of other setals in
the paint, such as copper or lron, giving a "false positive” reading. It may
also be difficult to determine whether a color change has occurred |f the
paint (tself (s very dark, or If there Is varnish underneath the paint.
Finally, sodium sulfide deteriorates gquickiy. An old solutlion Is [lkely to
encourage a wrong decision.

3.3.5 Using the Portabie XRF Anaiyzer
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Khlle the portable XRF analyzer Is a valuabie tool for testing for lead-based
paint, it also has the potential to give very inaccurate results. The
inspector must understand how the instrument works, the factors that affect
readings, and the proper procedures for using the XRF analyzer. Uniess the
instrument is used properliy and its limlitations recognized, the Inspector can
8asily obtain false negatives, possibly leading tec lead-poisoned chlldren in
unabated dweliings, or false positives, leading to costiy but unnecessary
abatement work.

Appendix 3-3 presents more detailed information on use of the XRF analyzer,

The guidance presented In Appendix 3-3 Is not intended to be a substitute for
coaprehensive ciassroom and on-the-job training in the use of the XRF
analyzer. Surveys using the XRF anailyzer should nevar be conducted by an
untrained operator. Section 3.7 discusses the minimum training that is
necessary for develioping proficiency in XRF uss.

3.3.8 Laboratory Analysis of Paint Samples

It is recommended that laboratory analysis be obtained in the following
situations:

] ¥hen the average XRF reading at a sampie site lles in the range of 0.7 to
1.3 lg/Clz. A paint samspie for laboratory analysis should be obtained
from & representative sample of surfaces reading In this rangs.

0 Whan a sample site Is too small or too narrow for analysis by the
portable XRF (see Appendix 3-3).
0 ¥hen the sample surface is otherwlse unsuitablie for obtaining accurate

XRF readings. This may include scuiptured surfaces, surfaces with
grooves, and tubular surfaces. (See Appendix 3-3).

3.3.6.1 Collescting the Sample

The first step Is to contact ths laboratory that witi perform the analysis to
Ifnquire about Its requirements for samplie collection and submission. Paint
samaples for laboratory analysls must be carefully coliected in a uniform and
consistent manner. It Is Important that the sample contain alt layers of paint
and varnish, down to (but not Inciuding) the bare substrate. It Is alseo
laportant to sinimize the amount of substrate or other nonsurface coating
saterials In the sampie since these will dilute the results. Appendix 3-4
presents recommended procedurss for collecting paint sampies.

3.3.8.2 Laboratory Analysis Methods

A number of laboratory methods are used to measure lead in paint. Three
acceptable methods, atomic absorption spectroscopy, x-ray flugsrescence, and
Inductively coupied plasma-atomic emission spectroscopy, are described in
Appandix 3-5. Appendix 3-6 discusses laboratory quality assurance and quality
control.
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3.4 Testfing Before and Ouring Abatement

This sectlon discussses pre-abatemsent surface dust testing, air msonitoring
during abatement, and monitoring of the abatemsnt process. It aiso discusses
health and safety precautlions for personnel conducting testing during
abatement.

3.4.1 Hazards during Abatement

The primary hazard during abatement Is airborne dust frol'sandlng. scraping,
other manual methods of removing paint, and fumes resulting from chemical
solutions and heating of lead-based paint. This Is a hazard for abatement
workers and anyone else who enters the vicinlty of ongoing abatement work. The
afirborne dust may contaminate areas outside the areas undergoing abatement if
proper containment measures are not used. The lead dust generated during
abatement s also a hazard for the famiiies of abatement workers if proper
hygienic measures are not taken at the end of the work day. The heaith sffects
of this hazard and the precautions that must be taken to protect workers are
discussed In Chapter Il of this manual.

3.4.2 Pre-abatemsnt Surface Oust Testing

Pre-abatement surface dust testing in areas that wlii not undsrgo abatament is
recomsended to detsrmine whether these areas are subssquentiy contaminated by
the contractor during the abatement process. The results of these pre-
abatement surface dust tests are compared to surface dust tests taken after
abatement is completed. Guidance for measuring surface dust through surface
wipe testing Is presented in 3.5.2 and Appendix 3-7.

3.4.3 Alr Monltoring

-Alr monitoring during abatemant Is recommended as part of the worker
protection plan, to determine the level of airborne lead and the respiratory
protection leve! required. Federal, state, and local regulations regarding
occupationa!l exposure monitoring shouid be foilowed. (Sea Chapter. I[|)

3.4.3.1 How to Conduct Air Monitorl!ing

Personal samples should be coliected daily from within the breathing zone (as
close to the mouth as posslibie) of a worker, but outside the respirator. The
samples are collected with a personal sampiing pusp which is hung from a Delt
around the worker’'s waist. A fiiter hoider Is attached to the worker’'s tapetl
or coliar. The sampies should be representative of the exposurse of each
empioyse. Representative personal sampiing can be achleved by measuring the
exposure of the emaployee who can reasonably be expscted to have the highest
exposure. This exposure level Is considered representative of the rest of the
emplioyees.

3.4.3.2 Sampling apparatus
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1. Saspler mixed celluiose sster filter, 0.8 micrometer pore size, 37
sittlineter diaseter in a 2 or 3-piece cassette filter holder. {(Sampling
technique should be closed face sampling.) The filter shouid be
asseabled In the cassetts with a ceilulose support pad.

2. Tygon tubing, 8.4 millimeter outside diameter,

. Personal sampling pump calibrated a 2 to 4 iitaers per minute.

4, Pump should be calibrated before and after ths sample Is taken, with sither
a primary standard or a secondary standards, such as a rotometer, that has
been calibrated with a primary standard.

<«

NIOSH Anaiytical Method 7082 (Atomic Absorption Spectrophotometry) recosmends
a flow rate of 1 to 4 |iters per minute and a total volume of 200 to 1,200
litérs. Eight-hour samplies are desirable to faciiitate comparison with the
guldelines for exposure discussed in Chapter I|! of this manual (30 ug/a TRA).
Over an 8-hour period, filiters may have to be changed several times to prevent
overioading. NIOSH Method 7300 (inductively Coupied Argon Plasma- Atou

Emission Spectroscopy) can also be used.

For quality control purposes, a blank fliter should be submitted with each
group of saaplies. This filter Is handled [n the samse way as the sasmple flliters
except no air is drawn through It. Laboratory quality control measures are.
described In Appendix 3-6.

3.4.4 Monitoring the Abatesent Process

The PHA or technical adviser should conduct frequent work site inspsctions to
ensure that abatement plans and procedures are properly Ispiemsented, including
procedures for containment and for worker protsction. See Chapters ] and 1V
for more speciflc guidelines on proper abateaent procedures and work
practices. \

3.4.5 Testing Personnel During Abatement

All personnel in the work area during abatement (Incliuding those performing
alr monitoring) are exposed to potentially hazardous levels of isad dust. They
sust confors to the requirements and recommsndations for protective clothing,
personal protective equipment, and safe work practices sxplainsd in Chapter
Il. It Is also -advisable for testing personnel to have blood {ead monitoring
done every 8 months. (This 1s a requirement In sose states and localitiss).
Female testing personnei of chilid-bearing age should bs aware that blood lead
levels In pregnant women as low as 10 micrograns psr decliiter may affect the
cognitive development of offspring.

3.5 Post-abatement Testing

¥hile there may be soms residual alrborne dust, the primary post-abatement
hazard |s lead-contaminated surface dust. The abatement process often releases
large asounts of iead (even when methods that do not release much visible
dust, such as caustic paste, are used). Acceptablie levels of lead in dust are
only a few hundred microgramss per squars foot, but abatemsnt without propsr
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cieanup can yileld dust lead !svels of ssveral thousand micrograms per sguare
foot. For these reasons, final Inspection should include not oniy inspection
to ensure that iead palint has Dbeen abated, but also testing of lead Isvels in
surface dust. Chapter V presents guideitines for surface dust lead levels to ba
used in clearing an abated dwelling for reoccupancy.

There also will be a post abatement hazard If aba:ement work Is not cosplete
and lead paint remains In the dwelling. Section 3.5.2 helow addresses the need
for reinspection to ensure that no lead paint remains.

3.5.1 Visual inspection

Before repainting, & thorough visual inspectlion should be perforsed to
determine if the work is cosplete. The Inspaction should be conducted after
plastic sheets have been taken up and aftsr Initial cleanup by vacuuaing and
dasp mopping with a high phosphate detasrgent.

First, the Inspector shouid confirm job completeness. All surfaces noted In
the initial inspection should be abated according to the approved abatsment
plan. Special attention should bs given to areas where leaded paint has besen
resoved adjacent to paint that is intact (for exasple, where paint has been
removed from a door frame, but non-ieaded paint Is left on the bassboard).
Paint at this joint should be sound. Windows should be checked for paint left
in hard-to~-reach places.

Next, the inspector should determine If the dwelling has been adequately
cleaned by examining all surfaces for dust and debris. A daamp cloth shouid be
used to collect dust from surfaces such as floors or window silis. This is a
practical method for establishing that no dust is ieft and shouid not be
confused wlth dust monlitoring. If dust Is found, the work area should be
recieansd and the test repeated. '

Visuai inspection should be performed again after repainting i's done. The
tnspector should check to see that ail abated surfaces and ali floors have
been repainted or otherwise seaied.

3.5.2 Surface Dust Testing

Surface dust saapling Is ths prisary sethod to determaine the leveis of lead
dust that are present after cleanup. The aethod currently recomsaended Is
surface wipe sampiing, using commercial wipes soistened with a non-aicohol
wotting agent. Chapter V discusses the polnts during cleanup and final
Inspection when wips saspling Is recoamsnded.

The Inspector should be aware of ali abated surfaces in the dwelling. If there
is a visible accumutation of dust, wipe sasapling should be deferred untll a
thorough cleanup has been completed. Recoamended procedures for wips saapling
and recoamended limits for surface lead dust are provided in Appendix 3-7.
Tabie 3.5 below presents the recoamended number and focation of wipe samples,
according to the type and extent of abatement.
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Tabie 3-5

Recommended Number and Location of Surface Wipe Samplss

Type of Abatement Procedure Number and Locatlon of Wipe Sampie

On-site paint removal throughout Three wipe samples in each area®,

the unit one each from a window well, & window sili,
and fioor.
On-site paint remova! in limited areas Three wipe samples in sach abated

area, one each from a window well, a
window sili, and floor

and
One sampie outside the containment area

(within 10 feet) In 20X of the abatsd
units.**

Replacesent and/or encapsulation only, One wipe sample in sach area,
throughout the unit divided equally between window

wells, window silis, and floors.

Replacement and/or encapsulation only, One wipe saspfie In each abated
in ilmited areas area, divided equally between window

wells, window silis, and floors.
and
One wipe sample ocutside the containment area

{(within 10 feet) In 20X of the abated
units.**

Exterior abatement At least one wipe test on a horizontal

surface In part of outdoor [lving area (e.g..
front porch).

An area is a room, closet, pantry, haill, portion of room (such as
dining area of a kltchen/dining room), etc. |f a room and Its closet
are both abated, they can be treated as one area for the purpose of
wipe testing.

Compare to pre-abatement wlpe samplies to determine |f dust from the
abatenment process has contaminated non-abated areas. The abatement
contractor wiil be required to clean up these areas if contamination
fros the abatement process occurs, or |f such cleanup Is otherwise in
his/her scope of work.

Page 57 The Nationai Institute of Bullding Sciences, 1988



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES
3.6 Record Keeping, Reporting, and Notiflication Requirements

The LPPPA requires that a quailfied inspesctor certify In writing the precise
results of Inspection for lead paint hazards in pubiic housing. A sample
Inspection form Is included In Appendix 3-1. The results of the completed
inspection should be provided to the publlic housing authority, to the affected
tenants, and to public heaith agencies as requlired by state and local law.
Inspection firms should maintain records of all Inspections conducted to
detect ifead paint hazards.

Final inspectlion and certificatlion after abatement must be made by a gualified
Inspsctor, industrial hyglenist, or ioccal public health officlal. A sample
form for documenting the results of surface dust testing Is I(ncliuded In
Appendix 3-8. The Inspector should issue a report to the public housing
authority, affected tenants, and the state/local pubtllic heaith agency,
detaliing the resuits of the final Inspection, the Inspection techniguss used,
and the speclfic abatement procedurses and products used. The public housing
authority should maintain records evidencing compliance with applicable
federal, state, and local requlirements.

3.7 Recommended Qualifications for Testing Personnel

Trained and experienced testers are essential to the iead polsoning prevention
effort. Several! states are considering requirements for training and
certification of inspectors to mest this need. At 2 sinimum, It |s recommended
that inspectors meet the following qualifications:

0 Thres to flve days of classroom Instructlon, covering:

- federal, state, and local laws and regulations;

- use of the portable XRF analyzer (including principles of
operation number of readings required, factors that affect ths XRF
reading ;

- when laboratory analysis is recommended

- collection of samples for laborstory analysis

- how to conduct and document a complete inspection

- safety requirements and precautions

- If the inspector conducts final inspections, how to perform visual
inspection, and surface dust testing. ‘

0 Thirty to sixty days of on-the-job training, working with other

Iinspectors to ldentify lead paint hazards on a varlety of substrates,

components, and housing types, with varying lead levels.

0 Ability to perform mathematical caiculations,
] Soms knowledge of constructlon,
0 Periodic retraining, particularly as new methods and procedures for

detecting lead hazards are developed.

The performance of Inspectors should be monitored periodicaliy to ensure the
quality of Inspectlion resulits.

3.7.1 Sources of Training
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Instruction on the use of the portable XRF anaiyzers shou!d be obtained froa
the manufacturer of the Instruaent being used.

Princeton Gaama-Tech Inc.
1200 State Road
Princeton, NJ 08540

Karrington, Inc.
2205 West Braker Lane
Austin, TX 78758

Georpia Tech Research Institute provides training in various aspects of
testing, such as building survey techniques using XRFs; use and iimitations of
the XRF; HUD regulations regarding lead-based paint; iegal considerations;
case studlss in ldentiflcation of lead-based paint; and criteria for the final
inspection of abated units.

Economic Development Laboratory/EHSC
Georgla Tech Research Institute
Atlanta, GA 30332

Eaployers with substantial training and expsrisence In testing may also train
their testing personnel In aspects of the testing process, such as how to
conduct testing for lead-based paint, how to conduct air monitoring, and how
to perform surface dust testing.

3.7.2 Support from federal, state, and ioca! agenciss

Federal: Center for Environmental Health and Injury Control
MSF 28
Centers for Disease Control
Atlanta, GA 30333

States that have regulations concerning the detection and removal of lead
paint require or soon will require that contractors and/or Inspectors be
certified to conduct lead abatement-related work. These states may have |lists
of certified Individuais/conpanies. However, before using thess lists, be sure
to check the criterla for compiling the lists.

3.8 State and Local Regulations

A number of states and cities have Jaws and regulations covering
ident|ficatlon of lead paint hazards and selection of units to be tested.
Where state and local requiresents are more stringent than Federai
regulations, those state and local requirements sust be followed by the PHA In
that state or locallty. State and local requlirements may address the foi:_» ng
areas:
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3.8.1 Permissibie Levels of Lead In Painted Surfaces

State and local requiressnts may differ from the current federal requirements
for public housing that paint with [esad levels greater than or equal! to 1.0
ng/c-2 sust be abated. For example, Massachusetts law requlires abatement of
painted surfaces with more than 1.2 lg/clz of isad, while Maryland reguiations
define lead paint as paint with sore than 0.7 lg/cl2 of lead.

3.8.2 Surfaces to Be Tested

Some states and localltles do not require that Intact surfaces, surface higher
than five feet, or non-chewable surfaces be tested. Federal requirements for
testing of alt intact and non-intact paint in all HUD-assoclated housing
supersedes these state and local regulations.

3.8.3 Testing Methods

Some states or locaiities allow for the use of testing methods not specifiad
in the LPPPA. For example, Massachusetts Jlaw allews testing of paint using
sodium sulfide soiution. Federal requirements for al| HUD-assoclated housing,
which allow only XRF analysis, atomic absorption spectroscopy, or a comparable
approved testing method, supersede these state and local reguiations.

3.8.4 Selectlion of units to bs inspected

State and local regulations may specify priorities for Inspectlion, such as:
whether a dwelling unit houses a child identified as having an elevated blood
fead leve! (EBL); whether it Is [n the same buliding as the unit that house a
EBL ¢hiid; whether a tenant or property owner requests an inspection of a
dwsiling that houses a child under the age of seven; and whether premises are
to bs used as a child care facllity. Priorities estabiished by federal
regulations should be followed In public housing and other HUD prograas (sse
Section 3.1.2).

3.8.5 Training and Certification of Inspectors

Several states have regulations pending regarding certification or licensure
of lead Inspectors, training requirensent for Inspectors, and procedures for
sonttoring the gquality of work of licensed lead Inspectors. These state and
local requirements will apply to Inspsctors in publlic housing and other HUD
prograns.

3.8.8 Ffinal iInspection
State or local regulations may specify methods for final inspectlon and

standards for clearing an abated dwelling. These state or local requirerents
nust be followed by PHAs.
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CHAPTER V. ABATEMENT
4.1 introduction

The Information contained in this chapter willl enabie contractors, public
housing authorities, and others to ptan for and conduct Interior or exterior
{ead-paint abatement projects. Specliflcally, guidance is provided for 1)
selecting appropriate methods of abatesment for specific comsponents and
substrates and avoiding unacceptable methods of abatement; 2) planning for all
aspects of abatement, including coordinating and scheduling work, and measures
for the protection of occupants, thelr belongings. adjacent units and the
environment; 3) implementing abatement procedures including, site preparation,
containment of lead dust, and the appropriate appiication of abatement methods
and, 4) record keapling, reporting, and notification.

This chapter does not provide detalled “haw to" instructions for general
construction practices. It does, however, provide detalis that are uniguse to,
and necessary for, the abatement process. Futhermore, all abatemsnt work
shoufd be done !n accordance with all applicabie buiiding and fire codes. Some
docusents may have to be seaied and registered by the engineer/architect,
deslgner.

The manual recognizes that repair and maintenance activitles may create
exposures to l(ead dust. It is besyond the scope of these abatement Guidelines,
however, to provide detailed instructions for various types of maintenance and
repair activities. )

The foilowing Is a checkilist of owner/PHA actlons and responsibilitlies before,
during, and after abateaent in addition to those ontained in other chaptsrs:

Tasks to be done before abatesent:

o Develiop detaliled plan which specifles the following:

- resource acqulsition and aliocation

- responsibitiities of all the participants

- overall timetable and coapletion deadiines

- Itaison with iocal, state and federa! agencies, contractors, and
resideants

- testing before, during, and after abatement

- methods of abatesent and material storage requlremsents

- seasures for containment and control of lead dust

- measures for cleanup

- ptan for relocation of residents and thei belongings

- plan for ceordinating/sequencing abatesent with modernization work, if
any

- ptan for on-site storage of waste prior t» disposal

- pian for worker training and protection

- plan for disposai of waste
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Ident{fy abatement and testing contractors :

Obtain any necessary peraits for abatement and disposal of waste

Notify occupants and residents of adjacent units

Relocate residents and their belongings

Satisfy any reporting requlirements of federal, state and local agencies

Conduct preconstruction conference

Correct pre-axisting conditions that would impede abatement or causs it

to fail

o Impiement inltial procedures for environmental protsection and containment
of lead dust and debris

o Post warning signs

¢ Provide a worker changing area

[~ S = T« = T = S = A - ]

Tasks to be dans during abatement:

Continuous on-site supervision

Limit access to work area

Ongoing maintsnance of the containment system for l[ead dust and debris
Dalily cteanup

Proper on-site storage of waste prior to disposal

O 0000

Tasks to be done after abatement:

Break down the containment systen
First round of final cleanup
Notify Inspectors of readiness for inspection
Obtaln approval of inspector to cover-and/or sea!l ali floors and repaint
abated surfaces as nesded
Final round of ‘cleanup
Notiflcation of inspector of readiness for clearance testing
Clearance testing
Obtain final certification
Dispose of abatsment dsbris
Record keeping
- management reports and final certiflcation
- testing reports and summary of abatement project and lathods
- name and address of contractor
- reports prepared for other agencies
- permits
- reports associated with dlisposal
o Satisfy any federal, state and local reporting regqulrements
6 Return occupants to unit

c O OO

G0 0000

4.1.1. The Problea of Dust that Contains Lead

Any affort to remove or encapsulate lead paint or to replace cosponsnts
covered with lead paint can create exposure to lead dust. The problem of high
lsad-dust generation and/or deposition has been documented for a number of
traditional and commonliy used paint removal practices (gas-fired torches,
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sanders, heat guns, and dry scraping) g_ 1y Testing data fror a ilmited number
of abatement situations suggests that post-abatement cleanup of lead dust can
be difficult.”_15

From a health and safety perspective, I18ad dust must be minimized and
contained during abatement activities. Persons or organizations considering
any type of abatement must be cognlizant of this problea and take it Into
account when planning and conducting abatement activity.

4.1.2 An Updated Approach to Abatement

Traditionally, abatement has been done using high dust-generating methods
which include open-fiame burning, sanding, and dry scraping, together with
sinimal containment and cleanup of lead dust and debris;: inadequate worker
protection; no repainting; and haphazard disposal of waste. Abatement work has
generaliy been limited to certaln surfaces {n a dwelllng (l.e., chipping,,

pesling, and fiaking lead paint and intact paint on surfaces easily accessible
to children).

These guideiines constitute an updated approach to abatement which addresses
the daficiencies of past practices in protecting workers and others entering
the work area, children, and the envlronuent.‘1,16_19 24 The alm of the
approach is to provide safe and effective abatement of all Interior and

exter lor lead-based paint and Isad dust for fong-term protection of humans and
the environment. The most Iimportant elements of the updated approach include:

o selectlon of appropriate sethods of abateament

o winimization and control of lead dust through englineering and work
practices controls and cleanup

o protection of workers and occupants and theéir belongings

0 post-abatement clearance testing

o proper disposal of waste.

Additionatly, floors should be treated, whether or not they are coated with
lead paint. The purpose is to provide smooth, easliy cieanabie surfaces which
enable effective post-abatesent cleanup and the attainment of clearance
standards.,q ¢ Floor treatments may also Increase the iikelihood that
occupants will effectively control fugitive lead tracked In fros contaminated
soll and other sources.q 4 22

4.1.3 Unacceptable Methods of Abatesent

The following paint resoval methods have been prohibited by state or federal
regulations and are unacceptable due to their potential for contaminating the
environment and to concerns for worker and occupant health:

Gas fired open-fiase torches:

Grinding or sanding without attached HEPA vacuus filtration apparatus
Uncontained water biasting

Open abrasive blasting

(=200 = I~ i = ]
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Ory scraping Is prohiblited by WMaryiand abatement regulations. However, it is
currenttiy allowed by HUD and other jurisdictions. According to these A
Guidelines, scraping shouid be accompanied by misting and used for Ilimited
areas to minimize dust generation.,;

4.2. Developing and Impiementing An Abatement Plan
4.2.1 Federal Sources of Advice and Fundfng Assistance

HUD s the source of primary regulatory directives and funding for PHA/IHAS,
Other sources of advice at the federal level inciude the following:

- EPA for information on regulations concerning environmental protection
- QSHA for guidance on regulations regarding the working enviranment of the
abatement personnel and how to comply

Coordination and llalson with these agencies should be documented, recording
the dates, times, and places of meetings as well as topics of discussion and
conclusions reached.

The following documents are required by Hun for PHA/IHAS to recelve funding
for lead abatement:

- preiiminary application forms (HUD form 52824)

- final application forms (HUD form 52825 parts 1 & 2)

-~ documentation, |f applilicable, concerning Identifled EBL resident child

- documentation, if applicable, concerning any prior positive lead testing
resuits

- updated & year look-ahead plan for Modernlzation reflactlng changes due to
abatement planning and work

Additionally, PHAs/IHAs may elect to fund abatemsnt through their opefating
budgets or reserves. :

4.2.1.2 State and Local Sources of Advice and Assistance

After reviewing these Guldellines, private property owners and PHAs should
consider contacting the following agencies for local regulatory requirements
and advice:

o Department of housing and community development for information on possibile
special funding programs avallable for low-income housing
¢ Department of heaith and enviranmental control for:

- regulations and local sources of funding. The state or local
Jjurisdiction may have more stringent regulations for abatement. The
owner, by regulation, sust adhere to the sost stringent regulations
he encounters.

- possible assistance in testing units and 9nvironment

- possibie biood lead screening of workers and residents
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0 Local department of bullding Inspections for names of contractors with jead
paint abatement experience and information on local abatement work
reguirements.

o Local chapters of builiding and remodelling assoclations for names of
contractors with abatement experience and for advice

o State heaith and environmental control agency to assure that toxic
materials generated by the abateaent program are properly transported and
disposed of and to assure that ail protective measures assoclated with
worker and residential health are taken and maintained throughout the
abatement process.

4.2.3 Coordination with Federal, State and Local Agencles

To assure that all reporting, record keeping, and other regulatory
requirements are met, contact federal, state, and locai agencies to. coorginate
efforts in the following areas: :

Testing so that It Is done adequately

Seisction of abatement methods -~ so that prohibited methods are not used
" Selection of contractor

Post-abatement certification of mitigation of hazard

(=20 I N « ]

4.3 Roies and Responsibilities

Publlc Housing Authorities and property owners are respoensible for
undsrstanding and compiying with all fedsral regulations as they address
testing, abatement, and disposal of waste. Monitoring HUD regulations on a
continuous basis will provide for early lIdentiflication of new standards and
financiai assistance that is or wili be made available for Iead-paint
abatement programs for pubiic housing.

4.3.1 PHA/IHA Roles and Responsibllities

The PHA Board of Commissioners Is responsible for taking actlon to safeguard
its residents. The Board should provide the organizational impetus to ensure
that necessary action |s taken for lead-based paint detection and abatement.

The PHA/IHA executive director is responsibie for

0 Keepling himself and his Board informed of all .spects of the Lead paint
problenm

o Recommsnding potlcy adoption to the Board

o Carrying out Board pollicy by directing Its Imp ementation

Additionally, the executive director or the modernizatlion directer is
responsible for:

o Conducting tests for the presence of lead-based paint
¢ Coordinating the acquisition of needed Input to the abatement plan
¢ Determining the extent of abatement, if any, required
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¢ Selecting the methods of abatement

o Estimating costs of abatement, disposal, worker protection, clesanup and
testing

0 Preparing the applications for funding (see section 4.2.1.1)

o ¥riting the specificatlons faor the wark

o Retlacating occupants and their belongings during abatement

0 Getting the testing and abatement contracts out for bld and awarded

o Monitoring implementation of the testing and abatement contracts

0 Assuring that ciearance testing is performed and appropriate standards ars

Ret

{f abatement Is done in conjunction with modernization, the executive director
or the modernization director Is responsibie for ensuring that the abatement
plan Includes sequencing of work to snsure protection of non-abatesment workers
involved in the modernization effort.

4.3.2 Responsibilities of Non-PHA/IHA entitles
4.3.2.1 Private property owner
The responsiblilities of a private property cwners Include:
0 Understanding Illabltity for harm done by his property toc anyone
Accepting and ensuring the need to safeguard property occupants
0 Keeping up with new abatement requirements and reguiations reported in

Federal Repglster notices and elsewhere by contacting state and local [ead
poisoning prevention prograss

©

see Sectlion 3.2.1.1, Chapter 111, for more Information.
4.3.2.2 Property Managers
Property managers are responsiblie for the foliowing:
0 - Keeping property owners informed of the status of iead paint within
dwelling units and common use facillties '
o Effectively planning and conducting abatement as required by published
regulations
4.3.2.3 Boards and Directors of Property Management Agencies
Members of boards and directors of property management agencies shouid make
sure that reslidents are notification and warned of potential hazards and take
corrective actlion in response to published regulations.
4.3 Responsibilitlies of Qutside Contractors
4.3.3.1 Litigation/Llabitity Expert or Consultant

A litigation/liablility expert or consuitant should be informed on iead hazard
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ftabitity issues and become a part of the abatement planning and
implementatlon process froa the outset.

4.3.3.2 Abatement Coordinators

An abatement coordinator wili, at the direction of the owner, assume ali or

part of the responsibllities of the executlive director as listed in section
4.3.1.

4.3.3.3 Testers {(see Section 3.2.1.2, Chapter {11)
4.3.3.4 tngineers/Architects/Dasigners

The engineer/architect/designer prepares the cost estimates, specification,
and detalied design work assoclated with a Iead-based paint abatement project.
1f abateaent is done in conjunction with sodernization, thase persons are 2lso
responsible for sequencing the work with particulir attention to the
protection of the workers of the general contractur and any subcontractors.

Engineers, architects, and designers have a responsibliity to be continuaily
aware of developments in abatesent. By contract, they may assums ths roie and
responsibilities of the modernization director.

4,3.3.5 Abatement contractors
The abatement contractor has ths following responsibliiities:

o Being fully knowledgeable of general renovation techniques

o E£nsuring that the particular requlirements of 2 speclific abatement project
are aet

o Training, or arranging for tralning, of worker: and supervisors in the
speclal tschniques and work practices relating to abatesent and ispressing
upon them the Isportance of adherence to these special practices.

o Ensuring the safety of workers and preparing the worker protectlon plan

o Implesenting aill contractual requirements

4,.3.3.6 Abatement Work Crew Supervisor
The work crew supervIisor should understand his/her responsibiiities for ths
proper impiementation of abatesent methods and work practices and for worker
safety. The supervisor sust enforce work practices related to safety and the
control of dust produced during abatement.
4.4 Abatesent Strategles and Criteria for Select.on of Speciflc Methods

The three general strategies for lead paint abatesent are:

0 Repiacemant
] gEncapsuiation
0 Paint removal

Page 71 The Nationa!l institu. e of Bullding Sciences, 1988



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

A planner should understand the advantages, disadvantages, and costs of sach
and consider all of thea In planning for abatemsnt. In many instances, it may
be necessary to use more than one of these strategies in a single housing
unit. (Ses Tablie 4.1 below for comparison of the three generai strategies.)

Page 72 The Natlonal Institute of Bullding f:lences, 1989



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

TABLE 4.1:

ABATEMENT
STRATEGIES

ADVANTAGES

Comparison of Lesad-Paint Abatement Stratsgles

O1SADVANTAGES

APPROPRIATE
APPL {CATIONS

Raplacement

Persansnt sofution,

Allows for upgradse,

Can pe integratad with
Modernization,

No Isad residus left
behind on surfaces,

“Low risk of failing to
sést clearancs standards

Replacement comsponsnt
83y be lesser guality
than original.
Replaced componsnts may
be high volums and
considared hazardous waste
Certain installation
requires skillsd iabor.

Many interior or exterior
cosponents.
Oeteriorated cosponents.
Highly recomsended for windows,
doors, and easily removed
bullding components

Encapsulation

Low dust |f surface
preparation is minisal.

May be faster than some
other ssthods

May not provide long-tera
protection

Requires routins inspection.

May rsauire routine sain-
tenance.

Quality installation
criticai for durablllity.

Exterior trim, walls,
fioors;

interior floors, wails,
celiings, pipes:

Balustrades

Paint resoval
on-site

Low=igvel of skiil
required.
Allows for restoration.

High dust generated,

Lead residue may remain on
substrats and say be
difticuit to remove.

Potent (al difficulty n
asoting cisarance standards
and in protecting workers.

Shouid genaraily be used on
1imited surfacs areas.

. When replacessnt, encapsulation

and ofé-sits removal is
ispractical.

Chemical removers work best on

metal substrates

Stripping agents are hazardous

% require more precautions.

Paint removal
off-site

Alloms for restoration,
Better finished product
gsneraltly than on-site
paint stripping

Lead residus say remain oh
substrate which may te
difficuit to resove.

Dasage say occur during
removai and reinstailation.

Sweiling of wood, glass
breakage and loss of gluss
and flilers may occur.

Hardware left on components
say be damagsd

Restoration projects, especiatiy
doors, manteis, saslly resoveg
tris

Metal raiiings
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INAPPROPRIATE
APPLICATIONS

COMMENTS

Restoration projects

when historic trust
requiressnts apply.

Most walls, ceilings
and floors

Non-standard replaceasnt componsnts say need to
be ordersd in advance

Demolition say damage adjacent surfaces.

May resuit in increased energy efficlency

e.g. If windows are replaced.

¥hen encapsulant is not
appropriate for substrate
and substrats condition.

See comsents

Must be durable, seams sust be seaied to
prevent escape of lead dust.
Safe, effective and aesthetic sncapsulants
for Interior tris components need to
be dsveioped and tested.
Repainting |eaded surfacee and the use of
contact papsr and paper wall coverings
shouid not be considered for abatement.

Generally should not be
done on large surface
areas.

Check with manufacturer
regarding recoasendations
for use on various types
of wood and metal
substrates.

The foliowing are unacceptabie msthods:

-gas fired open-flame burning

-grinding or sanding without HEPA filtration
-dry scraping without alsting

-yncontained water blasting

-gpen abrasive biasting

Ses section 4.1.3 for sore Information.

Check with stripping
contractor regarding
recomsendat ions for
netai substrates

Chack with stripping company for tising
of work, and procedures for neutralizing and
washing componsnts.

See section 4.4.1.1.c

Pags 74

The National . .institute of Building Sciences, 1989



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES
4.4.1 Replacenent

Reptacement means the removai of components such as windows, doors, and trinm
that have lead-painted surfaces and instaliing new components free of lead-
contalning paint. Remova! without reinstaliation of new components may be an
optlion for certain components (e.g., shelving). The removai phase has the
greatest potential for generatlon of iead dust and debris and will require
close attention to worker health and safety.

Replacament can be done on many exterior and Interior components except for
most walis, ceilings, and floors. Replacement has the advantage of aliowing
for a permanent solution. It is alsoc beneficial fcr the foilowing reasons:

0 Ease of meeting post-abatement clearance standards

0 May Integrate weil with renovation and modernization projects

] Increasad energy efflcieancy, for exzmpie if repiacement windows are morse

’ snergQy afficlent than the original windows

0 May be the easisst and quickest way to perform abatement on doors,
windows, and trinm

0 Ailows for the upgrading of components.

The following aspects of raplacesent efforts shouid be‘kcpt in mind:

] Repiacenent may damage adjacent surfaces (e&.0., plastsr wails when
baseboards are removed)
reinstailiation of certain componants requires [abor ski!ied In carpentry

0 A large volume of soiid waste may be created which may or may not be
considered hazardous waste (ses Chapter Vi)

i} Nonstandard replacement parts may require speci:al orders which say
require additional ordering tine

Replacement is not the strategy of choice when it is prohiblited by local,
state, or federal requirements for the historic preservation of older housing.
Sinltariy, replacement is not an appropriate strarvegy for restoration projects
that ain to preserve original components and surfaces. Replacement may not be
appropriate for bulidings that will be demoiished or otherwise removed from
the housing stock (n the near future.

4.4,.2 Encapsutation

Encapsulation means making lead paint inaccessibl- by covering or sealing
painted surfaces., This strategy Is best |f It pro ldes refativaly long-term
protection and does not require routine maintsnan e to snsure ths integrity of
the encapsuiant. Encapsulation usually requires the sezling or otherwise
closing of seams to prevent the escape of lead paint and dust.

Encapsulation should be considered for interior ard exterlor walls, cellings
and floors because 1) these surfaces cannot be ea iy replaced and 2) on-site
paint removal methods should not be used to abate iarge surface areas because
they generate large quantities of '3ad dust. Enca,sulation iIs appropriate for
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pipes and exterlor wood trim. Current technology does not provide an easy,
effective, and aestheticalliy appealing method of ‘encapsulating interior trim.

Unlike paint removai methods, encapsulation generates relatively iittie lead
dust and debris and, therefore, poses iess of a cleanup and waste disposal
probiem. It Is a particuiarly advantageous strategy for large surfaces such as
walis, celiings, and floors dus to the potential ease of containment, cieanup,
and protection of adjacent units and the environment.

The durability of some encapsulating materials such as gypsum dry wal! and
extarlor siding Is weil known., To get maximum durabifity, quality Instaillation
Is required. Documentation of encapsulation sites Is critical because of the
potential for exposures to underliying lead-based paint during maintenance and
future renovation activities, Encapsulated lead paint can be detected by on-
site X-ray fluorescence testing methods.

The foliowing nateriais should not be used as encapsulants:

A new coat of paint or prinmer
Paper wail coverings

Contact paper

Any simliiar nondurabie materiat

o000

4.4.3 Palnt Removal

Paint removal means stripping the lead paint from the surfaces of components.
There are two types of paint removai: on-site and off-site, Qff-slte removal
Is the preferred method. On-site removal s recoamended when replacenment,
encapsulation, or off-site paint removal cannot be done. [t can be used on
timited surface areas (8.g., jambs, balustrades, and decorative or ornats
“ltems).

4.4.3.1 Qff-site Paint Removal
For the purposes of these Guidelines, off-site chemical removal means the
stripping of iead paint from a building component at the faclitties of a

professional palnt-stripping operation. The stripping Is done in special
chemical tanks.

Off-site paint removal Is:

0 Appropriate for easily removable componsnts
0 Potentially safer for workers than on-site paint removal methods
0 Usuatly effective Iin stripping all palnt fayers

Three potential problems of off-site methods are:

0 Damage to components or adjacent surfaces dur'ng removal of the component
0 Lead dust/resldue left behind on stripped surfaces

0 ¥orker exposure to |sad dust/residue when relinstailing stripped
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components. Arrangements should be made to assure that stripped
components are washed thoroughly before they are returned to the work
site.

4.4,.3.2 On-site Paint Removal

Heat guns and caustic chemicals can leave behind lead laden dust and residue
which testing suggests can be difflicult to resove. 3 »o Furthermore, liaited
testing of surface dust after caustic chemicals have been used and surfaces
repainted suggests that exposure to lead persists. ,,

" The varlous paint stripping methods/materials are themselves hazardous as
noted below and they should be used with great care.

0 Solvent based chemlcal strippers are flammable and require ventilation and
aay contain methyliene-chloride which Is a centra! nervous systen
depressant that causes ftiver and kidnesy damage at high concentrations and
Is a probable human carclnogen. When sclivent-based strippers which do not
contain methyiene chloride are used, organic vapor fliters must be added
to respirators. ¥hen strippers c¢ontaln methylene chioride, supplied alr
respirators should be used. 73

] Caustic chemical strippers have a very high pH which can causs Severe
skin and eye injuries.

0 Heat guns pose a potential fire hazard.

4.5 Factors Influencing Selection of Strategles
4.5.1 Overal! Housing Conditlon

Anyone planning to undertake lead-based paint abatement must also take into
consideration the overall condition of the housing (e.g., grossly. substandard,
substandard, or wol! maintained).

Replacement |s the strateQy of choice for deteriorated housing If the bullding
components are not salvageable. In substandard housing, substrates may be too
deteriorated to support encapsulation or enable paint removal. For exasple, a
wall that is structurally unsound may not support an encapsuilating systes that
uses framing or direct bonding agents., Furthermor:s, there Is no point iIn
removing paint froms nonfunctioning nonrepairabie components (e.g., dry rotted
window sashes) or from deteriorated substrates that do not provide smooth,
easily clesnable surfaces.

4.5.1.1 Components, Substrate Materlais and their Condlitions

in some cases, the speclfic component and !ts state of repalr wiil dictate the
abatement method. For example, large wali surfaces wii! generaliy be
encapsulated since paint removal on large surfaces generates high levels of
lead dust. |f a2 window is deteriorated and nonfunctioning, repiacement should
be the abatement method. An analys!s of the condition and type of substrate
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materiaf In & dwelling unit Is particularly leportant for selection of removal
and encapsuiation sethods. For example, & very deteriorated wail could not be
effectively encapsulated with fibergiass materials (f the new fiberglass (s to
be attached directly to the wall surface. Caustic chemicals would not be 2
good choice for removal |f the lead-based paint is on an aluminua substrate.

4.5.2 Context of Abatement

The second consideration in selecting strategies is the reason for and context
of sbatement. When abatement |5 done In conjunction with modernization or
renovation, replacesant has obvious advantages bscause many of the same
activities (l.e., window repiacesent) would aiready be planned and the only
additional costs would be for containmsent and worker protectlion, Qutside the
context of modernization or renovation, however (l.e., when abatesent is donse
In the dwelilling of an EBL child), the PHA or owner may or say not decide to
undertake renovation in conjunctlion with abatesent. High dust generating
methods are particularly disadvantageous when dolirg abatement In cosson arsas
of multifamily units and muitifamily unlits themseives due to the problem of
tead dispersal. '

4.5.3 Criteria for Selecting Specific Methods

In many iInstances, !t way be necessary to use more than one of the genera!
strategies for any glven abatement job. The pianner should aliso consider the
criteria for selection of specific methods of abatement that are described
below,

4.5.3.1 Dust, MIst, and Fume Generated

¥henever possibie, prefarence shoulid be glven to methods that create the least
asount of dust, fume, or mist. |f on~site paint removai methods are used, .
choose a removal method most appropriate for the substrate and the thickness -
of the paint layers (see Table 4.3). Next, conslder any additiona! measuras
beyond the baslc measurss to contain dust and protect workers, adjacent units,
and the environaent.

4,.5.3.2 Yorker Protection Measures

0f the thres basic abatewent strategles, paint resoval and demollition prior to
replacesent generaliy require the most stringent worker protection measures.
in addition to protection from Jead exposure, worksrs sust be protected fron
the hazards of stripping agents (e.g., caustics, msethylene chloride, sofvents,

and possible fires) and injuries resulting from t e use of heat guns and
scrapers.

4.5.3.3 Protection of Qccupants and Adj cent Units
High dust generating methods wiil| require the most stringent measures to
protect adjacent units. For example, vacuum blasting of exterlor surfaces will

require more containsent than the encapsulation o- 1ead paint on exterlor
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surfaces. Whenever wind conditions exceed 15 miles per hour or whenever there
Is visibie movement of debris beyond the containment area, shrouding should be
constructed for vacuum biasting.

4.5.3.4 Containment of Lead Debris and Dust

Whether generated from Interior or exterior abatement, llquid waste and fline
alrborne particles are the aost dlifficult wastes to contain. Nots that when
Ilguld waste dries, very fine lead-containing particies remain. Caustic paint
removal methods and hydrobiasting methods generate varying quantities of
fiquld wasts.

4.5.3.5 Type and Quantity of Waste

All abatemants generate waste. Liquid wastes are the most difflcuit to contain
and dispose of. The type and quantity sust be considered In selecting a
particular abatement method and in planning for bcth contalnment and disposal.
Ses Chapter VI for guldance on disposal requirements for speclific typss of
wastes. Disposal costs, a&s well as the costs of ail other aspects of
abatement, wiil Infiluence the seiesction of abatement methods.

4.5.3.3 Cost Analysis

Once the methods of abatament have been selscted, the cost of the abateaent
work only can be estimated using techniques for estimating construction work.
In addition, other costs to be considered include temporary relocation of
residents and thelir beiongings, the contalnment of dust and debris, worker
protection, and the disposai of waste. Abatement w!!l often include many steps
that would otherwise be part of comprshansive aodernjzation. Where this is the
case, abatement costs should be the costs of what needs to bs done above and
beyond usual modernization work (e.¢g., costs of worker protection and
disposal). ’

In deteraining the "best” method of abatement of 2 given surface, least cost
wili certainiy be a factor. Any 0f the better construction and rensovation cost
estimating guides provide adequate cost guidance for installatioh. Howsver,
factors other than first-cost should be considerea. For Instance, if existing
lagad-painted wood trim Is of a sisple design and could be aesthetically
replaced with a standard shape instead of & alllied shapes, resoval of the
exlsting tria may be the l{east costly method. If the trims Is largs and ornate
and aesthetically desirable, then paint removal a2y be the [sast costly
method.

Another factor to be considered Is the cost of waste disposal. Encapsulation
of lead paint avoids some of ths costs of waste disposal. However, the costs
of special handling in the future sust be considered if a nesd arises for
Rajor renovation invoiving the breaking of sncapsulated surfaces.

4.8 Dsveloping the Abatement Plan
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An owner must develop a pian of action to address the problem of lead paint In
his/her residential property. In the case of abatement done In conjunction
with modern{zation, the owner should consider consuiting with an architsct or
engineer to sequence the modernization and abatemsent work s¢ that both
abatement and non-abatement workers are protected from lead exposurs.
Grganizational policy makers (e.g., corporate board of directors, PHA board of
commissioners) must be alarted to and kept Informed of the problem of lsad
paint and the necessity to develop a plan,

The steps outiined below, are in many cases, to be conducted concurrently. For
exampie, If an emaergency response pian to abate the residence of a lead-
poisoned chlld doss not exlist, and the PHA Is deveiopling plans for abatement
activity during modernlzation, the plans should be developed concurrentiy.

PHAS and other entities planning & large abatement project (e.g., 20 or more
units) might consider conducting a pliiot program :n the initial units. This
pliot program would yleld msore reaiistic costs and iInformation on alternative
abatemont methods. The owners and thelr consultants couid then revise
abatement plans for future units.

The abatement plan must take into account previous Jead-based paint testing
and aiso any prior known elevated blood lead conditlions of either abatesant
.morkers or residents, espscially chiidren and pregnant women. fFor exampile,
Information on an elevated blood lead level In a resident chliid should be
considered in setting priorities for abatement. Pre-abatessnt test resuits
{random and 100 percent) wil! dictate the need for abatement on the various
interior and exterior surfaces.

4.6.1 Purpose of the Plan

A workablis abatement plan does the folliowing:

0 Provides for the necessary organization

] Cisarly establishes relationships among the owner, designer, abatesent
contractor, testing contractor, disposal contractor, and general.
contractor. '

0 Fixss ali responsibiiities for testing, training, abatement, cleanup,
disposal, and record keeping and reporting ’

o Establishes priorities for units to be abaten

0 Establishes coapletion deadiines for ail Interrsiated portions of the

plan based on lead abatement regulatory dead!ines. Use of a time-based
project managemsnt sethod Is recommended.

4.6.2 Plan Elenants

The essential considerations of an abatement plan are:

0 Awareness training on the hazards of lead fo~- all esaplioyees
] An overall timetable
0 Llaison with:
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o

local, state, and/or federal agencles
contractors perforsing supporting services
the residential population

Resource acquisition and allocation

inspection and Testing

before sbateaent

during abateasent

after abatement

Spacification of abatement methods
desolition requiresents
replscenssnt and encapsulation requirenents

-

paint removal
matarial

requirements
storage

Containsent and control of lead dust and debris
Cieanup during and after abatement

Resident and environmental protection

teaporary relocation of reslident population
protection of occupants’ belongings

waste storage on-site prior to disposal

Worker protection

4

worker safety, health and training
requirements for special protective squlipment
Disposal of abatement waste

specification of type and quantity of waste
obtaining any necessary permits

Record keeping and notifications

teast rosults

abatement certification

disposa!

notiflcations to residents

.6.3 Step-by-Step Prepianning

The first step for the planner Is to determine |# there is an actual need to
abate jead paint. These pre-planning steps are as follows:

1.

The owner should develop 2 system of recording and sonitoring ai! actions

taken and

information received vis-a-vis lead palnt abatement on a unit-

by-unit basis. This should be In written fora, continuousiy modified as

clrcunstances warrant

The PHA should beconse
paint as published
If any of the owner’s
should proceed on the
Is proven that this

and clrculated to ali affacted departments.

famiiiar with HUD's regulations pertaining to lsad
the Federal Register and PIH notices and datersine
housing was built prior to 1978. If so, the owner
assusption that a potential hazard exists untli it

Is not trus. The HUD abatement program is restricted

to pre-1978 construction because lsad-based paint was commonly used then
It does not take Into consideration the |llegal use of lesd-based paint
In units constructed during 1878 or later.
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3.

Since the required response time for action Is $0 short in a case where a
lead-poisonad resident s (dentified, the owner should inmediatetly
deveiop an emergency response plan for this eventuallty. HUD should bes
contacted by the PHA for possibie emergency abatement funding assistance.
The owner should realize, however, that he is responsible for immediate
action in the event of the ident!flcation of a lsad-poisoned chilid.
Actlon must be taken even If the methods and funding sourcses have not
been determined. The owner may have to fund actlons from avallable
resources. It is vital that the deveioper of this emergency response plan
be conversant with the regulations pertaining to abatement and
procedures Involving an EBL chiid, and develop a plan for the ismediate
relocation of the family of the EBL child. This plan should be prepared
concurrentiy with the steps that follow.

Notify the Board that there is at least the possibility of lead-paint
hazards in the housing stock and promote awareness of the hazard among
supervisors, staff, saintenance personne!, and residents.

Notify the residents, as prescribed by regulation (see Chapter 1), of the
possibllity of lead hazards in thelr units (see Appendix 4.1).

Notify and document notliflcation to maintenance eaployees of the
possiblility of iead-paint hazards In the units and caution them that,
unti! further notlice, thsy should perform maintenance in a manner that
Rininizes the generation of dust and debrls.

The PHA should consider consulting with & qualifled trainer, industrial
hyglenist, or health and safety techniclan. Workers should bs instructed
on proper contalnaent and cleanup procedures as described in these
Guidelines. Individual protective equipment such, as respirators and
disposabie clothing, shouid be provided and warkers instructed In their

use., (See Section 2.2, Chapter Il, for Information on worker sducation
and training.)

The owner should plan to offer, upon request, biood lead testing to any
maintenance empioyee and should develop a policy for abatement workers to
Incliude mandatory pre-empioysent medical examinations and blood testing
for lead as weli as perlodic retesting during the abatement process.

The owner should report information from the iocal health departmsent, in
writing, about the existence of a lead-poisoning prevention program In
the area. The heaith department may be able to provide blood screening
for residsnts and abatement workers and machine and laboratory services
for testing for fead hazards in and around units. it Is recoamendsd that
children under six years of age be tested prior to and after abatement.
If chlidren have elevated i(ead blood leveis they should be referred to
the loca! health department or program for officiai follow-uyp. The

local health departaent may also be able to acdvise the owner of state andg

focal regutiations concerning iead hazards and the dlisposal of leaded
waste.
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10.

The owner (PHA/IHA) should contact its local HUD flelid office, In
writing, Informsing them of what the owner has 3Jone and asking for
additlonal advice and clarificatlon on reguiations as needed.

If the focal heaith department cannot test for lead In the units, It
will be necessary to conduct random testing (sae chapter |11) using some
other means. The owner shouid consuit with the local HUD fleid officse
for funding Information as weil as sources for testing services. Randos,
and then complietes, testing of the units wiil disclose the extent of
sbatement required.

-The foliowing steps of the pian, with the exception of record keeping, shouid
be applied only 1f lead-based paint Is found during testing.

1.

The owner should set priorities and determins how to perfors the
abatement required. The local or state heaith department or departaent

of environment should again be contacted, in writing, for advice on both
of these facets of the plan. The owner msust acquire or develop his/her

own expartise to determine the smethods of aba‘ement and projected costs.
The owner should consider consulting with an engineer/architect//designer.
Representative saspies of the debris generateu by varlous possibie
abatement techniques should also be tested to determine dlsposal
requirements.

In setting priorities for units to be abated, consider the following factors:

13.

14.

15

- eievated blood level in chilidren under 7 ysars of age
- the nusber of chilidren under 6 ysars o+ age

- Information on blood lead levels of reridents

- the numsber of surfaces coated with lesd-based paint

- the conditlon of the lead painted surfaces
- overall conditlion of unit
- the modernlization pians, If any

. The owner shouid perform an on-site assessment of lead-painted surfaces

Identified In the testing report (see Chapter (I1).

The owner aust declde whether the abatement shouid be done on a contract
or Force Account (self-performance) basis. The use of Force Account (see
Appendix 4.1) allows greater flexibillty to modify the work as regulations
change. The HUD field office may sot requirements in this area.

The owner should consult with the local HUD f:eid office about the owner’s
abatement plan, the avallablitlity of funding for abatement, and advice,if
needed, to begin the appilcation process for CIAP funding.

Upon receipt of approvai and funding, the owner should procesd with the
pianned abatesent and be prepared to certify the abatement as adeguate
based on successful clearance testing (see Chapter {11},
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4.6.3.1 Testing

See Chapter 111 for inforsation on qualifications that should bs sought In
testers, when to conduct randos and 100 percent tssting, and Inforsation that
shoutd be conslidered In evaluating contractor testing costs.

The contract shoulid specify the following to assure adequacy of cleanup:

- sathods of cleanup to be used at each stage of the contract work

- testing methods and permissible lead levels of thess tests after
cleanup '

- chain of custody for all test sasples taken

See Chapter V for guidance on perforsance standards for post-abatement
clearance levels of iead in surface dust. Post-abatement cisarance testing
results will Indicate the adequacy of abatesent and cleanup and aljow.the
return of residents and the certiflcation of abatement. '

4.6.4 Abatement Adsinistration
4,.6.4.1 Coordination and Scheduling

_When renovation and abatement are to be comblined, the abatement contractor's
.work sust be done first. To ensure protection of the general contractor’'s
workers, the abatement contractor sust cleanup by thorough HEPA vacuuming of
all horizontal and verticai surfaces (see chapter V). The contractor shouid
aiso conslider alir lead monitoring to ensure that sir iead Isvels are within
OSHA standards (se®o Section 2.2.2, Chapter 11).

_1f abatement does not constitute complete removal of lead from the work site,
careful work speclification, sequencing, and coordination are requlired to
ensure that the renovation contractor does not re-expose the hazard. Clearance
testing must be performed at the end of the abatesment/renovation Jjob. If the
renovation contractor’'s work will re-expose the iead hazard, then the
renovation workers must be trained and protected. ’

In the case of split work contracts, the abatement contractor performs the
containment, democlition or removal, encapsulation work, and cieanup. Following
this abatement activity, the renovation contractor does the renovation and
repliacesent mork. Coordination Is Important to assurs the protection of the
workers of the general contractor. The abatement contractor returns at the end
of the project for flinal cleanup prior to clearancs testing.

If the owner Is considering performsing the work, see Appendix 4.1 for work
design for Force Account. For owners contracting out the work, any reference
book on renovation will outiine the usual sequence of types of work involved
In & renovation project. This shouid helip In scheduling.

4.6.4.2 Pre-abatemsnt Conference
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Pro-abatement conferences should be he!d by the owner and the abatement
contractor to discuss the particular requirements of the abatement work. |f
abatesent is done in conjunction with modernization work, the pre-abatement
and pre-construction conferences should be held jolntly and include the
general contractor for a review of the sequencing of the work and any msasures
needed to protect the workers of the general contractor.

4.6.4.3 Contract Supervision

Supervision of an abatesent contract requires special knowledge of the
fotlowing:

The consequences of nonadherence to requiresents

The threat of iead polsoning to both workers and residents
The sethods of abatement and cleanup selected ‘
Clearance testing measures and requirements

Technlcal requirements for disposal of debris and toxic waste

o 00 00

The supervisors of abatement should understand the methods of abatement, each
nethod’'s potential for creating additional lead hazard, and the ways to avoid
creating sore hazards. Supervisors shouid also be famiiiar with the
requirements and mseans for protecting personnel,

The owner should emphasize the foliowing points to the contractor:
0 The need for direct on-site supervision for the successful

completion of abatement because abatement depends on the process, and not
just the appearance of the work

] Lead dust and debris asust be contained and controlled during abatement

0 The tmportance of enforcing compiiance with worker protection measures

0 The Importance of freguent inspection of the application of encapsulation
materials to ensure long term viability of protection from exposure

0 The importance of continuous enforcement and supervision of clesnup

during and after ashatemsnt
4.6.4.4 Ensuring Adequacy of Supervision

The basic measure of supsrvision |s the results of the exposure sonitoring and
blood lead monitoring of workers durlng abatement and during surface dust
tests done after abatement, if 1) air lead levels are in the expected range
during abatement, 2) worker’'s blood lead leveis do not rise significantly
above their beginning levels and, 3) post-cleanup ievels are within
permissible clearance standards, the supervision may be deemed to be adequate.
4.7 Site Preparation and Maintenance

4.7.1 Repair Work Prior to Abatement
Typical pre-existing condltions that can impede abatement or cause it to faii
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. incliude the foilowing:

- water lsaks of all types - roof, pluabing, window
- lack of heat in all or parts of dwalling
- tack of elsctricity and water

Water leaks must be corrected prior to abatement regardiess of the method of
sbatement. Uncorrected water leaks can cause future exposures when
encapsulating materials fail and underiying lead paint deteriorates. Wo!sture
can aiso cause paint on stripped surfaces to faii, exposing occupants to isad
residue that may have remalned on the substrate after stripping by heat,
caustic chemicals, solvents, and scraping. inadequate heat after abatement may
lead to fallure of encapsulants and paint. Therefore, heating systems must be
repaired prior to occupancy.

Prior to abatemesnt, forced alr systems should be shut down and sealed to
prevent lead contamination of abatement and other areas. Ragiators that have
been protected/covered prior to abatement may not be usabis during abatemsnt.
Chemical stripping processes are siowsed at low temperatures, thereforse,
provislions shouid be made for other methods of providing heat. Contractors
should consider use of electric heaters. Adeguate ventijation 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 siow work bscause of inadequate lighting
"and limit the methods avaiiable for on-site paint removal. Owners should have
the electricity rastored or ask the contractor to provide generators.

On-slte running water Is necessary for the personal hygiene of workers,
cleanup during and after abatement, and certain abatemsnt methods (e.g.,
caustic chemicai). |f water service has besn cut off and cannot be restored,
water shouid be brought to the site.

4.7.2 Procedures to Minimize, Control, and Contain Lead Dust

if the abatement plan necessitates the breaking or disturbing of lead-painted
surfaces and therefore the generation of lead dust, site preparation prior to
sbatement shouid consist of the following basic staps:

0 Post warning signs at entrances and exlits to work area (see Sectlon 2.1,
Chapter 11)

Remove ali belongings and furnishings of occupants

Correct conditions that can impede abatemsnt

Correct conditions that can cause abatement to fall

initiate procedures to protect surfaces and contain and contro! lead dust
and debrls as follows:

[~ 2 - I~ I~ }

- cover all nonmovabie objects with 8 sll polyethylisne sheeting

- cover floors with B-mil poliysthylene sheeting

- shut down forced alir heating and air conditioning systesms and seal
all ailr intake and exhaust points of these systess
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take measures to contain iiquid and dry waste generated
in exterlior as well as Interlior work areas

Additional measures to control lead dust produced during abatement are
discussed Iin section 4.7.4.5,

|f abatement does not break or disturb lead-painted surfaces, containment
seasuras should be used oniy as needed toc protect surfaces, furniture, and
psrsonai possessions from damage. An exampie of ar abatement that might not
break lead-painted surfaces would be a Job that consisted only of the resoval
and replacement of interlor doors whose hinges anc pins wers not painted with
lead-based paints.

4.7.3 Renoval of Belongings and Furnishings

Fleld practice has shown that it is nearly ilaposs ble to perfora effective
lead-paint abatement while the occupant’s furniture and belongings.are In the
area to be abated. All furniture, Including wali-to-wall carpeting, draparies,
and other bhelongings shouid be moved to a lead-safe environnent defore the
abatement begins. For exterior abatements only, [f It Is possible to seal the
Interior environment adequately and provide safe entrance and egress, ths
owner may not need to relocate residents and remove personal possessions.

Furnishings, carpets, and belongings may already be contasminated with lead
dust. Therefore, these things should be cieaned or replaced just before
abatement, [ f they can be protected agalinst contaminstion, or after sbatement.

4.7.4 Contalnment

A safe and complete abatesent Job cannot be done without containing all tead
within the work area so that lead is not dispersed to adjacent areas/units and
the outside environment. Keep in mind that lead fumes and dust are actually
sore dangerous than large paint chips. B8y taking the steps outlined In this
section, contractors will keep lead dust, debris, and fumes from spreading
outside the work area. These steps will also protect surfaces from lead dust
and damage from abatement procedures and make cleanup of the work arsa much
easier,

4.7.4.1 Containsent Materiails
0 Polyethylene {(plastic) sheets at least 6 »i! thick.
° Heavy duty tape (e.g,. duct tape) to fasten plastic sheets
] Stapie gun with heavy duty staples for fastening plastic sheets
Alternate products include:
- polysthyiene spray Instead of pilastic suweeting.(The dry film can be

removed later by peeiing).
- spray glue In aerosoi can for fastening plastic sheets
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4.7.4.2 Interior Procedures

After al! movable objects have besn removed from the work area, it must be
sealed frow non-work areas. If the work area Is a roos or group of roomss
within the unit, It sust be sesaled off frow all other portions of the unlit. If
the work area consists of suitiple unit(s) within a bullding, the unit(s) must
be sealed off from the rest of the buliding. Under certalin circumstances of
iimtted abatement, movable objects may be removed to non-work areas in the
unit,

¥ork areas can be seaied off by 6-mil poiyethylene sheeting attached to
framing, if necessary, Effective barriers at openings between work and non-
work areas can be created by using two layers of 6-mi| plastic shesting. One
shaet Is attached to the top of the opening and one sida. The second is
attached at the top and the opposSite 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:

0 Cover all non-movable objects

0 Cover floors :

0 Shut down forced alr heating and air conditioning systess and seal all
alr Intake and exhaust points of these systems

Polyethylene sheats 6 mils thick are used te cover ail nonmovabie objects
(Including radiators, refrigerators, shelves, cabinets, bullt-in furniture,
and stoves), floors, and forced alr ventifation points. It Is (aportant to
fasten the plastic securely with heavy duty t¥pe and/or heavy duty staplses,
making sure that surfaces are not damaged. Before applyling plastic to fioors,
It may be necessary to use a HEPA vacuum to removs debris which can tear or
puncture plastic sheeting.

The abatesent contractor should consider applying a second or a third layer of
piastic sheeting. Additlonal layers snable sasy removal and cleanup of debris
at different points In time during the abatement process without losing the
integrity of the floor containmsent systes. '

Certain methods may require additional seasures t. protect ad)acent surfaces.
Particular attention needs to be paid to surfaces adjacent to areas abated on-
site using heat gun, cheaslcal, and caustic stripping msthods. Masking with
tape and plastic can be used to heip protect surfaces fros chemical or caustic
strippers. it may be difficult, however, to protect adjacent painted surfaces
or wall paper adequateiy while using a heat gun.

&. Common Areas
!f a common area Is an abatement work area, and there ars no altarnative
entrances and egresses that are iocated outside of the work area, then
the contractor should create a protected passage through the common area.
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For exaaplie, in the case of a common hallway, one side shouid be designated as
the work area and the other the safe passage area. Safe passage areas are
created by buliding frames and attaching 6-ml! polyethylens sheets.

If a safe passage cannot be created and alternative entrances and exlits do not
exist, then abatement in common areas shouid be conducted between established
and posted hours and the work area should be clesaned with a HEPA vacuus at the
end of each working day untii all surfaces are free of all visible dust and
debris. Qccupants should be provided with disposabie shoe coves for use whiis
In common areas.

Ses Section 4.8.2 for other measures to protect occupants of multifamily
.dwelling.

4.7.4.3 Exterior Procedurses

Exterior abatements may generate ilarge quantities of |lquid and/or dry waste,
1f precautions are not taken, thls lead waste can directiy contamlnate the
outside environment and adjacent units. For this reason, uncontalined water
blasting and open abrasive biasting are unacceptable. See Tables 4.2 and 4.3
for sbatement options.

Lead In soli Is a kxnown contributor to lead poisoning In chlldren. Contractors
who do not take proper containment measures may be required to:

0 .Test, abate, and dispose of so0l] contaminated with (ead as a dlirect
result of proper or Improper abateaent,
0 Test, cleanup, and dispose of lead dust and debris dispersed to the

Iinterior environments of adjacent units.

Before beglinning to abate lead paint in an exterlor work area, a.contractor
shouid use the followming procedures:

a. For Liquld Waste

0 Place polyethylene plastic sheeting (6 miis thick) as close to the
buiiding foundation as possibles.

o Extend the esdge of the sheets a sufficlent distance to contain the runoff
and ralse the outside sdge of the sheets (e.g., with two by fours) to
trap tiquid waste

0 Have avaliable appropriate containsrs to hold liquid waste for later
transfer and disposal (see Chapter Vi)

0 Where seams occur, they must be sealed with tape and edges must be raised
(#.g., with two by four framing) and a new section of plastic sheeting
and framing should be added as needed

0 Liquld waste can be pumped, vacuumed or balled for transfer to disposal
facility (see Chapter VIi).

b. For Dry Waste

Page 89 The National Institu*e of Bullding Sciences, 1389



LEAD~-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

0 Place polyethylene plastic shesting (6 mils thick) as close to the
bullding foundation as possible.
0 Extend the sheeting out from the foundation a distance of three feet per

story being abated with a siniaum of five feet and a maximum of 20 feet.
(it may not be possible to not extend sheeting beyond the edge of the
nearest sidewalk).

] ¥eight the sheeting at the foundation and along edges and seass.

0 Erect vertical shrouds If constant wind spesd exceeds 15 mph or there !s
vigsible movement of debris.

¢. On-site Storage of Lliquid and Solid Waste

The contractor must make provisions for the safe storage of waste on-site
prior to disposal. for sscurity reasons, waste storage areas must bs treated
as abatement areas and access restricted. Liquid waste shou!d be collected in
55-gailon drums or ssaller and held on-site In & designated secure area such
85 a roos in the work area. Large quantities of solld waste should be storad
in covered dumpsters with appropriate hazard labeis. Smaller quantities of
solid waste shouid be colliected and bagged In B8-mil or double 4-mil plastic .
bags and stored In designated secure storage area. Hazardous and nonhazardous
waste, as determined by prior testing, should be separated. (See Secticn 6.4,
Chapter VI, for arranging for safe disposal of waste.)

4.7.4.5 Maintenance of Containment Systems

‘The goal is to keep the containment system Intact for as long 2s It is needed,
thereby I(imiting the dispersal of iead. All tears and breaks in the
containment system should be repaired as they occur, otherwise all the
benefits of containment are tost, including easier cleanup. The abatement
contractor is responsibie for Inspecting the containsent systes on a dally
basis or more often as needed to ensure its Integ-ity.

Damaged ficor sheating shoulid be covered with new layers and not removed.
Damaged shrouding may need to be repiaced.

4.7.5 Controlling Off-site Dispersal

The above sectlions describe practices for containing lead dust and debris
within the work area. But, unless additional controi measures are taken by the
contractor, this contained lead dust and debris wil! be dispersed to non-work

areas, adjacent units, the outside environment, and be transferred to workers’
cars and homses.

Basic controil measures to sinimize tho dispersal of lead dust and debris fron
the work areay are:

0 Control and |lmit access to the abatsment work areas

0 Limlt tracking of dust and debris
0 Ispiement a program of ongoing cleanup
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One area of future research Is the costs and benefits of the use of negative
pressure air filtration systems with high particuiate alr (HEPA) fliters
during abatement. This system may help protect ag:iinst large scale releass of
dust to surrounding areas and may reduce worker exposure by lowering the
concentration of lead dust in the mork area.

4.7.5.1 Limiting Access

To avoid unnecessary exposures to lead and !imit the tracking of lead dust and
debris, the abatement contractor must [imit access of nonworkers to abatement
work areas. The abatement work crew gsupervisor Is responsible for enforcing
this timited access. Only the persons Inciuded In the foltowing 1ist should
enter the work area prior to satisfactory clearance testing.

o 000

The owner of the unit and his/her designes
The contractor and his eaployees , o
State, county, or local enforcement officlals or their designeses:
An inspector who represents & lender with a securlty interest In the
bullding ' '

0 A federal, state, or local! official or his/her designes engaged in

ressarch on lead
4.7.5.2 Linmlting Tracking of Dust and Debris

All persons entering a work area during a lead-abatement project that invoives
breaking or disturbing iead-painted surfaces must wear disposabie shoe covers
which should be removed upon leaving the work area (see Sectlon 2.2.5.2,
Chapter 11) and placed with abatement waste. Any persons entering a work area
during lead paint removal activity (e.g., by heat gun, scraping with misting,
HEPA sander, or chemlical) or during repiacesent shouid also wear approprlate
respirator protection (see Section 2.2.5.1, Chapter I1).

4.7.5.3 Progras of Ongoling Cleanup

An important part of the controi of lead dust and debris Is Iaplementing a
program of ongoing cleanup In the work area. The frequency and intensity of
cleaning wi/ll be the greatest with on-site paint removai methods and methods
that create a lot of construction debris (See Chapter V). Ongoing cleanup
should Inciude the regular cleaning of 2ll tools, squipment, and worker
protection gear to minimize worker exposure and the risk of transferring lead
to other Job sites.

4.8 Setlection of Abatement Procedures

After considaration of the relative mertts of replacement, encapsulation, and
paint removal strategies; the overall conditlon of the dwelling; and the
context of the abatement; one must choose specifl. abatement methods or
combinations of methods for lead paintsd components.

Much of the information needed to aid in the seltection of specific methods of
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.abatement (s contalned in Tabies 4.2 and 4.3 below. These tablies reflaect the
current state-of-the-art in abatement technoiogy. In most cases, more than one
optlon is provided for abating any gliven component to accommodate varlous
contexts and practics! consliderations.

Table 4.2 glves the abatemsnt strategles of choice for both Interior and

exterior components, It aiso provides references to Information on speclific
abatement methods of choice found in Tabie 4.3, Table 4.3 Inciudes a listing
of the most commonly used and most useful encapsuiating materials. Under no
circumstances should paint be used as, or in lleu of, a durabie encapsulant.

Table 4.3 provides Information on advantages and disadvantages, appropriate
and inappropriate applications, and gensrai comments for interior and exterior
methods of abatement. This table aiso matches speciflic encapsulants with
speciflic components. Information on appropriate and Inappropriate appiications
includes mention of specific substrates materiais. Genarai comments include
Information on speclal toois and squipment and safety concserns.

If abatement is to be done on substrates not found In these tables, refer to
recosmanded abatement methods for substrates wlith similar characteristics. fFor
example, |f abatemsnt Is to be done on giass brick, then consider methods
appropriate for metal (l.e., non-porous smooth) substrates, taking into
account the potentlial for damage to the substrate.

HOW TO USE THE TABLES

CAUTION: Do not apply the abatemsent methods [isted in these tables without
reading all of Section 4.8.1

1. Start with Table 4.2

2. Note that the tabls Is organized according to abatelont strategy across
the top and by component down the left side

3. Locate the component of Interest on Table 4.2

4. Read across the columns to find the abatement methods of choice available
for this particular type of component

5. The superscripted numbers provide a reference to Information on scsctftc
methods of abatement found in Table 4.3 '

B. Locate the Informatlion in Tabie 4.3 by nusber

7. Read information on the advantages, disadvantages, appropriate and
inappropriate applications, general cosments, and skiil level,.

EXAMPLE :

—

The cosponent of Interest Is a door.

Locate the entry for doors on Table 4.2

Read across the coiuans and note that replacement and off-site paint
resoval are the recosmended options for abatement

4. Note that the entry for off-site paint remova Is x20

The number 20 refers to a specific method of abatement listed in Table 4.3
6. Locate abatement method 20 on Table 4.3

)

o
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7. Read the Inforsation provided on off-site pairt removal (advantagses,
disadvantages, appropriate and Inapproprlate aoplications)

8. MNote that information Is gliven for appropriate and inappropriate
substrates

Table 4.3 also Iists methods appropriate for [imited use only. They are as
foltlows:

- carpeting alone without underiaysent

- plaster vensar with bonding agents

- heat gun

- scraping with misting

- HEPA sander

- chemical strippers (sclvent and caustic).

Carpeting alone without underlaymsent should be considered as a teaporary
abatsment measure oniy. Plaster veneer with bonding agents Is appropriate onty
for small surface areas because durabllity Is questionablia. See Section
4.4.3.2 for information on the on-site paint removal methods
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Table 4.2: Preferred Abatsment Strategies and Methods of Cholce by
Componsnt (nuabers refer to methods listed in Table 4.3)

INTERIOR . REPLACE ENCAP- REMOVE PAINT
COMPONENT SULATE on-site off-site
L2 22 sSESS

NALLS x1-7

CEILINGS x1.2.5.8

FLOORS : x4,14-18

00ORS X _ o x2o
WINOON UNITS X s
WINDOW COMPONENTS

sashes X : oo x17-18,24 420
Janbs x8.12,13 x17-19,24

siill X x17-189,24 x20
well x12,13 x17-19,24
stop/parting X «17-18,24

beads
TRIMW X sse x20
baseboards X x17-19,24 20
door frames X x17-19,24 420
window frames X x17-19.24 420
plain moiding X x17-19,24 420

decorative x18 x20

balustrades X x1.8 x17-18,24 20
railings X x17-19,24 20
newsi posts X x17-19,24 420
coluans x!.8 x18

manties X - x20
door Jambs x$ x17-18,21,24
RADIATORS X x18,19 x20
CABINETS X x290
METAL PIPES x!.8.8 x!8

STAIR TREADS x4 x17-19,21,24
STAIR RISERS x8.14 x17-19,24
GRILLES X x20

* |f the substrate is metal only; ®* See sntry for sashes, silis: **®* Should generally
be used for limited surface areas; may be used when other strategies are impracticai.
*sss jJgans stripping of paint In chemical tanks at the facilities of a professional
paint stripping operatien
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Table 4.2, (continued)

EXTERIOR REPLACE ENCAP- REMOVE PAINT

COMPONENT SULATE on-site off-glte
288 sSE8S

WALLs T Tttt T (8.10,11 422,237 T 7C

CEILINGS x8

FLOORS X x4.8 «18,18

000RS X «18.18 x20

WINDON UNITS X . ..

WINDOW COMPONENTS

sashes X x17-19,24 x20
jambs x12,13 x17-19,21,24

sili X x12,13 x17-19,21,24

well x12,13 x17-18,21,24
stop/parting : X «17-18,24
beads

TRIN

door frases x12,13 x17-18,21,24 420
window frames xi3 x17-19,21,24 420
balustrades X x17-19,24 x20
rallings X x17-18,24 x20
newe! posts X x17-18,24 x20
coluans X x8.,13 x17-18,21,24

door jambs x12.13 x17-19,21,24

METAL PIPES X

STAIR TREADS X x8.14 x17-18,21,24

STAIR RISERS X x3,14 x17-19,24

GRILLES X x20

SOFFITS x8.,13

OTHER

flashing, gutters,

donnspouts X

* If the substrate Is metal oniy; ** See entry for sashes, silis; *** Should generally
be used for |Imited surface areas; #ay be used when other strategies are impracticatl.
ss%s Weans stripping of paint In chemical tanks at the facilities of a professiona!
paint stripping operation
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Table 4.3: Methods of Lead-Paint Abatement - CAUTION: DO NOT apply these methods without reviewing Ssction 4.8.1,
METHODS ADVANTAGES D ISADVANTAGES APPROPRIATE
APPL ICAT IONS
Encapsulation
Nateriais
i durable, quallity finishing work Any interior wait or celling

Gypsum Ory ¥ail

coapatible with

aodernization and
tris abatesent

needed,

Trim sust bs removed

balusters, pipes partitions,

oniy option for detariorated wails
and ceilings

2
Msiamins Coated
Hardwood

eastly cleanable, service-
able, prefinished, pre-
formed strips cover vertical
§0ARS

needs proper Installation
for durablility

walis & ceilings in bathrooms,

- kitchens, vestibuies/foyers, and

skylIghts

3 .
Plywood Paneling

quick instaiiation,
prefinished surface

may not meet fire codes,
needs proper installation
for durability

intérior wails -

4
Tile - Ceramic
Stone

durabie, easiiy cleanable,
compatible with sodern-
12ation

Experianced instalisr needed

bathrooms, kitchen wails, interior
and exterior floors

$
Piaster Veneer
with bonding agent

None

quality finish needed
durabl ity unknown anc
questionable

Limited use on interior waits
and celiings In good conditions

6
Fibergiass: matt,
fabric & water
soluble casting
nrap

quick instaliation; easy
to handle; may not need
painting

a3y need maintenance;
some surface preparation
needed

Interior wails & ceiling if sub-
strate is in good condition; paint
should be generally Intact; wrap
appropriate for pipes

7
Vinyl coated
fabric, pre-
pasted walipaper

quick installation; easy
to handle

durabllity questionable;
some surface preparation
needed; may need maintenance

Interior walis in good condition
with intact paint

door jambs, exterior porch ceilings,
boxing In of columns, balusters,
pipes, exterior walls § floor

under aysent

questionabls washability
and res|stance to abreyvion;
may need maintenance

nell naintained buiiding; tight
paint; substrate In good condition

8 durabie
¥00d/P lywood
]
Jute Fabrlc/gypsum
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kitchens, bathrooas

INAPPROPRIATE COMMENTS SKILL RELATIVE
APPLICATIONS LEVEL CosT
limited surface encapsulant of choice for High Medium
areas and wood for Interior walls, cellings
trin
all applications but sealing of seams necessary Medium Wediua
kitchens & bathrooms tor dust control
kitchens, bathrooss sealing of seams necessary for Low Low
dust control

High High
exterlor High
walis & ceilings with different rigidity & thickness Low Low
¢eteriorated substrate or availabie; special adhesive must
paint; trim, floors be used; water soluble casting wrap
and exterior surfaces for pipes should be coated
walls with deteriorated saterial may act as a vapor Low-mediunm Med iunm
substrate or paint; barrier
exterior walls
encapsulation of all other certain types of paneling release Medium Low
trin formaidehyde gases and use should

be [imited

pooriy maintained bullding; Medium
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Tabie 4.3, continued... CAUTION: DO NOT apply these methods without reviewing Section 4.4.1.

METHODS ADVANTAGES DISADVANTAGES APPROPRIATE
APPLICATIONS

i0 durable exterior walls brick, cement
Stucco

N compatible with modern- may require maintenance exterior walis
Exterior lzation; quick Installation
siding durable, adds Insuiation,

low maintenance

12 durable window tracks, jambs
Rigid vinyl

13 durable exterior wood trim, ajl jambs,
Aluminum or other meta! door frames, window tracks
setals \ )

14 easily cleanable, floors, stairs

vinyl: tiles &
sheets, treads

durable |f quality
product s used.

15
Carpeting

not easily cleanable,
coilects dust

install over underiayment

16
Nood floor
coverings: strip,
parquet
parquet

easlly cleanabls,
durabie

ingtall over underlayment

PAIRT REMOVAL

17
Heat Gun

produces lsad dust; poten-
tial fire hazard; sust have
adequate power; possible
glass breakage.

Timit -use to small areas; or when
raplacement, encapsulation and
off-5ite methods ares ispractical;
thick paint layers on flat surfaces
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INAPPROPR | ATE COMMENTS SKILL RELATIVE
APPLICATIONS LEVEL Cos7T
interior surfaces Medium
Interior surfaces consider use of breathabie meabrans High High
barrler or sheathing under aiuminum
or other siding
Medium
interior wood trim cons ider uss of breathable seabrane Medium
barrisr or sheathing under aluminue
or other siding
subflooring must be (n Medium Med|um
good condition or
replaced
installation dlirectly temporary measure only if Installed Low
over lead-painted directiy aver lead-painted surface
surface
* "*chens, bathrooss Medium High
fhtn paint layer on ornate do not use sanding as final step; Low

surfaces, large areas,
walls, fioors, callings

specialized attachments avallable;
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Table 4.3, continued... CAUTION: DO NOT apply these methods without reviewing Section 4.4.1.

METHODS ADVANTAGES

DISADVANTABGES

APPROPR | ATE
APPLICATIONS

18
On-site caustic
stripper can strip ornate,

decorative surfaces

liquid waste; potential
disposal probiem; large
quantities of residual
lead left on surfaces,
neutralization needed;
chemical burns of skin,
ayes

ornate & flat metal substrates;
piaster; hard wood substrates;
limited surface areas or

when replacement, sncapsula-
tion and off-site methods are
{mpractical

19
On-site organic
solvents

special worker protection
needed;potential fire hazard

| imited surface areas; touch up
work; metal substrate; thin paint;
or when repiacement, encapsuiation
& off-site methods are impractical
layers

20
Off-site paint
removal

coapleteness of
paint removal

sust wash surface
to remove residue

trim, windows, doors, grilles both
metal & wood substrates

3]
Sander with
HEPA
filtration

useful only on certain
flat surfaces

fiat surfaces; jambs only

22 contains & separates
Abrasive vacuum waste
biasting

potential damage to surface;

exterior surfaces

23
Nater biasting

high volume of liquid waste
produced; difficult to
contaln & collect liquid

exterior surfaces

waste
24
Scraping with produces lead dust; wood trim; limited surface areas;
aisting say damage substrats when replaceaent, encapsuiation
3 off-gite methods are impractical
DO _NOT USE: LIMITED USE METHOODS:

Cpen-f {ame torch

Dry Scraping without misting
Grinding or Sanding without HEPA
Flitration

Uncontained water blasting

Open Abrasive blasting
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INAPPROPRIATE COMMENTS SKiLL RELATIVE
APPL ICAT IONS LEVEL LosT
ajuminua & soft wood very difficult to remove |eaded
substrates; walis & other residus; worker experience critical Low Medium
large surface arsas for success; may contain sethylense
chloride - a suspected neurotoxin
walls, thlck paint lavers; may contain methylene chioride - a Low
large surface areas. central nervous system depressant; need
adequate ventilation; don't sand after
fixed components; where See Table 4.1 Medium
removal or reinstallation Arrange for stripping cospany to
of component would be wash surfaces
difficult
narrow, ornate surfaces potential for production of fine Low
particulate as not all dust s vacuumed
Into fliter; may need air compressor.
interior surfaces specialized equipment nesded - Medlum
attachments aust match surface
configurations.
interior surfaces wnaste sust be contained; collected 'chlua
treated and disposed of; specialized
equipment nesded.
large surface arsas such do not use sanding as finishing step Low

- as wails, floor, ceilings

Page 101

The Nationai institute of Building Sciences, 1988



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES
4.8.1. Resoval Methods

As previously explained, the on-site use of the foliowing paint resoval
sethods shouid be restricted to iimited surface areas:

- heat gun

- sandsrs equlipped wlth HEPA vacuum fittration
- caustic chesical and solvent-based strippers
- scraping with aisting

Generally, chesical paint removal methods work best on metai substrates.
(Caustics are not recommended for use on alusminum.) Meta! substrates also may
make clegnup of residuali lead easier, since their surfaces are usuaily smooth
andg nonporous.

A1l substrates abated by paint removal methods shou!d be repainted -and sealed.
Compared to flat paint, high gloss lsad-free paint sakes |t easier to controi
dust it provides a smoother, sasier surface to clean,

4,8.1.1 Heat-Based Removal Methods

High ievels of airborne iead can be produced and dispersed by heat guns,
therefore, respirator protection is required.g ,4 At the temperatures
expected to occur during paint resoval operations with sost currentliy
available heat guns, some leaad is likeiy to be volatilized. Considerabie
lead is vélatliized and lead fuses are reieased at approximately 700 F
degrees.,, Heat guns able to reach temperatures in excess of 700 F degrees
should not be operated !n that temperature range.

Other less commoniy used heat-based methods such as heat plates and heat
lamps are not inciuded in Tabie 4.3 because they are isss versatile or more
difficult to operate. :

4.8.1.2 On-site Chemica! Removal Methods

On-site chemical removal sethods may require muiltipie applications depending
on the number of layers of paint. Caustic and solvent-based chemicais should
not be allowed to dry on the lead-painted surface. |f drying occurs, palint
removal wii!l not be satisfactory and the potentia for creating iead dust In
the process will be Increased. In particular, caustic chesicals that requirse a
plastic covering are difficuit to rehydrate without creating lead dust because
the piastic covering sust first bes resoved. When the plastic covering Is

appiled, cares should be taken to cover and sea! the sdges and ends to prevent
drying.

The process of washing and neutraiizing substrates on which caustic cheaicals
have been used can creats large quantities of lead-bearing fiquid waste ,.
Any surfaces that have contact with this fiqulid waste should be cleansd by we?
washing untii there Is no visible reslidue,
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‘The use of organic solvents presents a potential fire hazard from flammable
vapors. Organic solvents may contain sethyisene chioride, which Is a probabise
human carcinogen and & known neurotoxin. Suppiied air respirators are
recommended by the U.S. Consumer Product Safety Commission to protect workers
fros exposure to methyiene chioride because fliters for organics do not
protect against this hazard.

4.8.1.3 0ff-site Chemical Removal Methods

For the purposes of these Guldelines, off-site chemicai resoval means the
stripping of lead-paint from bullding component parts at the facliitiess 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 thesselves and surrounding surfaces. Prior to abatesent,
contractors should:

0 Determine size limitations of the dipping tanks

] Arrange for samse-day service for components needed for the units’security

] Discuss with the dippling subcontractor the procedures for washing
components to remsove any lead residues left behind on strippéd surfaces

0 Labe! ail components with punch marks or other permanent marking systeas

to facilitate reinstailation

‘Even atter the stripped comsponents are washed, worker protection measures
should continue to be Impiemented during handling and reinstaliation to
protect workers from exposure to any lead dust that remains on surfaces,

4.8.1.4 Mechanlical Removal NMethods

Scraping should be performed with misting to reduce exposure to fine air-bornse
particulate. Sanding without a HEPA fiitered vacuum should not be used as a
finishing method after scraping or any other method of abateaent.

fhen using a sander equipped with a HEPA fllitered vacuum, foliow the sanu-
tacturer’'s operating Instructions and instructions for care and maintenance
(see Sectlon 5.3.1.1, Chapter V). The potential for production of tead dust
increases when the sanding disk s wider than the surface belng abated (s.g.,
a door stop) because the sanding shroud Is not always In contact with the
surtace. The HEPA sander s recommended only for limited surface areas. Its
use is aost appropriate on fiat surfaces such as jasbs/stair risers,

Simitarly, when using abrasive blasting with vacuum on exterior surfaces,
care shoufd be taken that the configuration of the heads on the blasting
nozzte match the configuration of the substrate so that the vacuuna
is effective in containing debris.

4.8.2 Replacenent of Components

In performing resoval work prior to the instaliation of nex cosponents,
workers will generate lead dust. Une method of dust control is misting or wet
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spraying of cosponents and surrounding areas before removal work (s started.
Whenever a new component Is Installed, the contractor should seal seams and
gaps with caulking.

4.8.3 Encapsutlation of Cosponents

Nell prepared surfaces ars important to the durablility and Integrity of the
encapsulating systes. For example, peeling lead paint on wails should be
resoved by wet scraping prior to encapsulation, Surfactants (wetting agents)
may be addsd to the mater to facllitate cisanup.

To prevent a belliows effect, paneailing should bs glued as well as nailed to
the substrate. All seams must be sealed or caulked to prevent the sscaps of
tead dust. It Is a common construction practice to glue and then nail gypsunm
drywall. FiexIblie wall coverlings shouid be Instaiied mith Invisibie seass and
.tight snough to be child plek-proof. For very high wear areas pregrouted 4 ft
x 4 ft paneis of tile are approprtate encapsufants, Contractors should
conslider the uss of breathable meabrane barrlers or sheathing when
encapsulating exterior surfaces with aluainua siding.

An effective encapsulant for floors Is undorlaylanf that Is glued and fastensd
wlth screws to the lead painted floor. Carpeting can then be installied as a
finishing step over ths underiaysent,

Contractors and owners may want to consider encapsulating wall and baseboard
surfaces that are difficult to reach. Thase surfaces are frequentiy found in
kltchens and bathrooms where pluabing and fIxtures make access to surfaces
difficult,

To Inform future maintenance workers and renovators, warning labels should ba
affixed to the lead-painted surfaces prior to sncapsulation and the existsnce
of encapsulated lsad-painted surfaces should aiso be noted In appropriate
records of the PHA/owner.

Owners should be aware of the need to Inspect and maintain encapsulating
systess to ensure continued protection from lead exposure.

4.8.2 Malntenance and Repalr
Maintenance and repair activities that break or disturdb lead-painted surfaces
create lead exposures for workers and reslidents. Therefore, the Information on
containsent, cleanup, occupant and worker protection In these Guidelines
shoulid also be applied as appropriate, considaring the scope, duration, and
potential for dust generation of the saintensnce and repair activity.
4.9 Occupant Protection Measures

4.8.1 Occupants of An Abated Unit
If the surface of iead palnt Is to be broken as part of a lead abatement
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project, under most circumstances occupants and their belongings sust be
temporarily relocated. This IS the responsibility of the owner or PHA.

Relocation of occupants and thelir beiongings may not be necessary If all of
the foitowing conditians exist:

0 Abatement work Is of very limsited scope (e.g., limited work in one roonm)
0 Abatement work can be accompiished in aone 8 hour working day,
] The unit is still habitable in a practical sense {(e.g. fasily has
safe access to bathrooms and kitchen)
0 The work area can be sealed.

In the case of an abatement exciusively on the exterioer of a bulliding,
residents and their bslongings may not need to be relocated (f the interior
environment can be adequately ssaled to assure that no i1ead dust enters the
interior and safe éntrance and sgress can be assured.

Every resident who has received prior notice Is responsible for placing ail
personal (tems In closed, easliy handied containers. Before a contractor
starts a lead abatement project, hs/she shouid check to make sure that the
owner has moved all furnishings and containers with personati items from the
work area. Occupants and the!r belongings can be returned to the abated unit
oniy aftsr the unit has successfui{ly met post-abatement clearance standards.
4,.9.2 Other Occupants of Muitifamily Units

Whenever units and or comamon areas within an occupied muitifamily dweiling are
being abated, the owner must notify all residents within the bullding. The
notice should consist of the following:

0~ Start-up date
‘0 Arsas to bs abated

] A marning to heed caution signs

The warning sign should read as follows:

" CAUTION LEAD HAZARD - DO NOT ENTER WORK AREA UNLESS AUTHORIZED"
4.10 Record Keeping, Reporting and Notlflcation Requirements
4.10.1 Reguirements for PHA/IHAS
4,10.1.1 PHA/IHA Record Keeping Requirements

The records for each abated unit shouid clearly describe in nontechnical
fanguage where the lead was found and how It was abated. Fifes that will
effectively document the abatement process include the following:

0 All test reports
0 Managesment racords

Page 105 The National Institu'e of Bullding Sciences, 18889



LEAD~BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

0 Reports preparsed for other agencles
0 Reports associated with disposai of abatement waste

PHAsS should retain these records for ths [ife of the annual contribution
contract or contact their local HUD Offlce for guidance on record retention.

4.10.1.2 PHA/IHA Reporting Requirements

PHAs should report the following Information to HUD in the final
cartification:

Compliate ldentification of units recelving abatement

Resuits of random and 100 parcsnt testing

General description of abatement methods

Results of abatement clearance tests

Chronology of all projesct specific abatement fron beglnnlng of .planning
through final clearance testing and reoccupancy

0 Pertinent federal, state, and local reqQuirements under which sbatement
was undertaken

O 00 o0 o0

4,10.1.3 PHA/IHA Notificatlion Requiremants

PHAs shouid provide the following not/flcation to HUD when all units have been
tested for lead paint:

Complete identification of units recelving testing
Resuits of randoms and 100 percent testing
Description of testing sethods

Identiflcation of testing firm

o 0 00

PHA/IHAs aust notify tenants of the sxistence of lead paint as psr regulations
at the time a lease Is signed. A letter format as suggested by HUD In early
fead paint regulations, with modifications to indicate the hazards of lead
dust as well as lead paint, is suitable for a PHA/IHA (see Appendix 4.2). For
private owners, state regulations may prescribe the notification procedure.

4.10.2 Record Keeping by Private Property Owners

Record keeping recommendations for private property owners are the same as
those for PHAs. Reporting requirements should be checked with state and local
hea!th and environmental agencies.

4,10.2.1 Notlfication Requirements for Private Owners

Notlfication required by state and !ocal agencles sust be detsrsined by direct
coordination with thess agencles prior to initiation of the abatement program.
Coordination must be carefully conducted and recorded to assure that all
requirements are met. It Is suggested that mesmocranda be prepared reflecting
a1l coordination initlatives that address report requlirements. All aspects of
disposai requiresents shoulid bs documented simila-ly,
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4.10.3 Standard Record Keeping

For suggested format to record XRF test methods and resuits, see Chapter |1}
Appendices,

For suggested format to record surface dust test methods and results, see
Chapter 1| Appendices.

A suggested format to assist In rocordinﬁ the management of work in progress
Is given below in table form.

The table shows the user where any ¢liven phase of the abatement job Is on a
given day. The top row consists of apartsent or house numbers. The second row
Is the heading for the workday (i.e., the first day (1) on the Job, the secand
day (2), etc.) of the job to be sntered below. The column below the word BLOCK
fndicates the separate phases of the job. The numbers on glther side of the
sfash (/) are workdays of the job on which the phase at the ieft of each romw
began in/ the unit and finished /out of the unit. - ' ‘

for sxample, presuming the overail job begins on January 10, the beiaw record
shows that cleanup began In unit 2 on January 21 and ended in unit 2 on
January 22. (Add the nuaber In ths column to the day of the month the work
began or ended. This gives the day of the month the work started or ended.)

Example:
UNIT » 1 2 3 4 5 8

NORKDAY » in/out in/out in/out in/oug In/out ~ In/out
BLGCK

Demolltion 172 3/4 5/8 1/8 8/10 11712
Plumbing 3/4 5/8 7/8 9/1¢ 11/12 13714
Carp. Ph.1 5/8 1/8 9/10 11712 13714 15718
Carp. Ph.2 1/8 8/10 11/12 13/14  15/18 17/18
Clesanup 8/10 11712 13/14 18718 17718 18/20

See Appendix 4.1 for additlional Information.

For suggested documentation to record the characteristics of debris generated,
how [t |8 handied and disposed of, see Chapter VI.

For a suqQgested post-abatement certification form, see Chapter (!l Appendices.

For documenting worker blood iead test resuits, see Section 2.2.8.2, Chapter
il.

4.11 Finding Quaiifled Lead-based Paint Abatsers
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Currentiy, few places In the United States have contractors that are qualified
and certified to do lead paint abatement and few states have certification,
ticensing, or training requirements for abateasent contractors. In attespting
to find qualified or certified contractors, owners should contact the
following:

- local HUD Qffice or other PHA
- focal and state departments of heaith and/or environmsent
- {ocal chapters of buliding and renovation contractors

4,11.1, General Qualifications

Ail abatesent persconnei shouid be famlillar with the threat of lead poisoning
in children and workers, the heaith effects of exposure, and ways to minimize
exposure. They aiso wiii need basic construction skilis to perform various

- sbhatement jobs such as:

- demotition (e.g., removal -of old windows) i

- carpentry (es.g., Instaliation of new wood component parts)
- painting

- dry wall finishing

- floor Instailation

4.11.2 Contractor Requiremsnts

Abstsaent contractors must have wide experlence in bullding renovation and
restoration procedures and be famillar with the contents of these Guidelines.
Contractors aust aiso bs aware of alj appllicable iocal, state, and federal
reguiations pertaining to ijead abatement work and any ralevant llicensing
requirements. Omnsrs and contractors should check with state and local health
and environmental departments and state |icensing boards for specific
requiresents |n their area.

4.11.2.1 Contractor Insurance Coverage

Contractors perforaing abatesent services should be covered with comprehensive
ltabitiity insurance. The “occurrence” type |s preferable to the "ciaims made”
type. However, occurrence type liabiiity Insurance is expensive and say not be
readlly avaliable. Insurance shouid be documented and placed In the permanent
files of the PHA/owner to provide protection against possible future clalas.

4.11.2.2 Requlremsnts of Contractor Personnel
Contractor personns| aust agree to subait to 2 pre-abatement sedical
examination and perliodic follow-up testing during abatement before they are
ailowed to perfora abatement. in addition they aust attend a worker tralning
course.

4,11.2.3 Training and Experience of the PHA/IHA

Page 108 The Xational Instlitute of Building Sclences, 1988



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDEL INES

The contractees (PHA/IHA) should attend the worker training course cutiined in
Section 2.2.1, Chapter I, to become famiiiar with the methods and hazards o¢f
abatement and the heaith sffects of lead. The contractee should bs abie to
recognize unacceptabie deviations from specifled procedures which can
adversely affeact residents, workers, and the environment.

4.11.3 Staff Training and Experience

PHA/IHA staff should have experlence In the planning and supervision of
general renovation and construction work and have a basic knowiedge of testing
techniques, including their approprilate applications, Ilimitatlions, and
relative costs. This basic knowiedge can be obtalned by:

¢ Becoming famillar with the material In Chapter IIl on testing
o Attending a manufacturer’'s course in testing using an XRF analyzer
] Attendtng seminars on testing technliques sponsored by public or private

organizations
4.11,4.1 Staff Qualiflcations for Administering the Contract

PHA/IHA staff qualilifications to administer the abatement contract effectively
inciude the following: ,

"o Past successful contract administration
0 Knowledge of the abatement requirements and procedures of the contractor
0 Past success at isparting specialized knowledge necessary to a contractor

‘ 4.12 Sources of Training

Training resources that might be acquired at the state and local leve!s for
PHA/IHA personne! include the foliowing:

Local and state health department semlinars and training courses

Local and state environmental department seminars and training courses
Private organizations that offer training S
Academic centers

PHAs with experience In lead-paint abatement

0O 00 OO

The following types of help might be obtained frow other PHA/IHAS on lsad
paint testing and abatement:

- testing by using other PHA owned XRF equipment
- pianning for abatesent
- assistance in finding qualified abatemsent and testing contractors

Universities and academic centers have offsred In the past and may continue to

offer In the future full day and multi-day workshops that cover all aspects of
the lead-paint abatement problem in housing.
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CHAPTER V - Cleanup
5.1 Introduction

The goa! of any lead-paint abatement project is tc provide an environsent
refatively free of 1ead contamination. The folliowing checkliist Is 2 summary
that should be consulted prior to a cleanup associated with LBP abatement. The
remainder of the chapter addresses seach ltem In detail.

0 Do vou understand the critical importance of cleanup In a lead paint
abatement project?

0 Mave you scheduied both the daily and final cleanups properiy and
coordinated them with the other actors invoived in the abatesent
process?

0 Have you obtalned the necessary equipment (e.g. HEPA Vacuum, et¢.)

and materials (e.g. High Phosphate Detergent, etc.) to be
able to clean most effectively?

0 Do you know how to operate and maintaln speclal cieaninu equ(nnent and
have you followed the dirsctlions for the proper use of cleanlng
materials?

0 Have you carefully studied the step-by-step procedures for both the
daily and final cleanup? '

0 Have you made sure your workers are properly protected during the
cleanup processes?

0 Kave you arranged for surface dust testing at the proper times and
for refated visual ingpections?

0 Have you made provislions to contalin and store potentially
hazardous debris properly?

0 Have you proper!y painted or otherwise sealed all appropriate surfaces?

0 Have you met the appropriate clearance criteriaz

0 Have you kept appropriate records to document your role (n the
abatement project? '

] Have you and your workers been trained and certified (If required by

locai/state regulations) for lead paint abatement work?
5.2 Developing a Comprehensive Pian for Cleaning and Clearance

Cleaning is an Integral part of the entire fead paint abatement process.
Consequently, users of this manual should be sensitive to cleanup from Initiat
testing and specification preparation to final iInspectlion and clearance
certification.

5.2.1. Roles and Responsibiliities

It Is ianortant that aill the major entitles with an Interest In cieanup De
aware of their roles and responsibilities, as detailed below:

§.2.1.1. Owner
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He/she must understand the importance of cleaning In the LBP abatemsnt process
and communicats that importance to the testing agency, the
designer/consuitant, the abatsment contractor, and the occupant.

§.2.1.2. Testing Agency/lInspector

Both must realize that the goal of any lead paint abatement project is a clean
living environment and consequentiy It must carry out its testing program In a
scientific and comprehensive way so as to be able to certify the achievement
of that goal.

5.2.1.3. Designer/Consultant

They must prepare clear speclfications with regard to cleaning In accordance
with the methods and procedures outiined in these Guidel inses. )

§.2.1.4, Abatement Contractor

He/she must carefully follow the cleaning speciflcatlions provided by the
designer/consultant, R

§.2.1.5, Occupant

Occupant sust understand the importance of reguiar housokoqplng_and
saintenance in ensuring the long-term efficacy of a lead-paint abatesent
project.

5.2.2. Scheduliling

The proper scheduling of the dally and final cleanups ensures that the
clsaning !s done at the most effective time in the process. Detailed.beiow are
the recommended times for both the daliy and flinal cleanups.

5.2.2.1. Datly Cleanup

Most of the abatement methods recomsended for use today generate Isad dust as
a by-product. It is Important for the safety of workers as weli as the
effectivensss of the entire abatement process to minimiZze the impact of this
dust. [ts’ early removal from the work area will reduce the potential for
recontaminating the property. Consequentiy, it Is important that the work area
in which active abatement Is taking place is clieaned daily during the entire
abatesent process. The dally cleanup activity should de scheduled for the same
tisme at the end of each work day, after active abatement has ceased and enough
tisme must be allowsd for a thorough and compiste cleanup. Under no
circumstances should active abatement be procesding while the dally cleanup fis
in process. By insisting upon these dally cleanups, probisas with the final
cleaanup process will be sinimized.

8.2.2.2. Final Cleanup
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The process of lead palnt abatement causes lead dust to be generated and
become airborne. Once airborne, {t has a tendency to settie rather siowiy over
time. To glve any airborne lead time to settles, the final cieanup process
should be scheduled to start no sooner than 24 hours after active abatement
has ceassd. This is a minimums waiting period. if abatement methods have been
particulariy Invasive and aggressive, It may be necessary to walt an
additional period before starting final cleanup. Use of negative alr machines
during abatessnt say shorten the minisum waiting period.

Note that for the purpose of these gulidelines the last step of active
abatement is the resoval of all material, equipsent and debris, including any
and all protective plastic sheeting, from the abatement area.

5.2.3. Coordination

. Cleanup Is interretated to all other main parts of the process and bacause of
this, coordination must take pliace among all persons/flirms conducting separate
abatement activities In a dwelling. Detalled below ars the ways In which the
cleanup should be coordinated asong abatemsnt particlpants.

§5.2.3.1. Testing

Final or clearance testing (Sectlon 5.4) determines whether or not the
prealses are clean enough to be reoccupled after the complietion of a lead
paint abatesent project. Consequentiy, the scheduling of final testing needs
to bes coordinated with the final cleanup to ensure that the testing results
provide a valld final cleaniiness level. It Is aiso possible that the
owner/consuitant Invoived In a project may need to conduct air monitoring
during the abatement process. Consequently, It Is (mportant that he knows the
schedules for the dally and final cieanups in case he wishes to monitor at
those particular times. (See Chapter II, Section 2.2.2.)

$.2.3.2. Waste Disposs!

As detaiied In Chapter VI, reguliations governing hazardous waste storage,

. transportation, and disposal Ispact on both the dally and final cleanups. The
abatement contractor needs to coordinate such things as the sejection of
containers, storage areas and debris plck-ups with the disposal contractor to
assure that all refevant regufations are nmet.

5.3 Cleanup Methods and Pracedures

A8 the market develops for lead paint abatement contractors sany of the firms
who wilt enter this new industry wili be genersi/hose [sprovement contractors.
Many of the special cieaning methods and procedures detaliled later in this
chapter wii{ not be normal procedures for these firms. That being the case, It
Is lmportant for them to follfow the recossended asthods and procedures
exactly, even though some say appear to be redundant and unnecessary.
Experience has shown that modlifying the methods or skipping steps In the
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-procedure adversely affocts the efficacy of the entire lead paint abatement
project.

§.3.1. Special Methods

Research and fleid studiss have shown that there are two basic cisaning
msthods wshich, when used concurrently, havs proven eost effective in iead
paint abatement projects. The dry clsaning sethod Invoives the use of a High
Efficlency Particle Alr {HEPA) Vacuum, to clean al] the surfaces of a dweiling
unit at the conclusion of an LBP abatement project. The wet cleaning method
Invoives the use of a high phosphate detergent to wash ali the surfaces of a
dwelllng unit at the conclusion of an LBP abatemsnt project.

§.3.1.1. HEPA Vacuums

HEPA vacuums differ frosm conventional vacuuss in that they contain high
efficiency filters which are designed to trap extremely small, nicron-sized
particies. These fliters are capable of filtering out particles of 0.3 microns
or greater from a body of air at 99.97% efficiency or greater. (Receant
research and deveiopment has resuited in the production of an Ulitra Low
Penetration Air, or ULPA filter capabie of filtering out particles of 0.13
slcrons or greater froms a body of air at 99.9995% efflciency. These ULPA
fliters are oniy silightly more expensive, but may be less avalfable than HEPA
filters.)

As mentloned eariier, lead dust tends to break down Into extremeiy flne,
sicron-sized particles. Yacuuming by conventional means is unacceptable In a
lead paint abatement flnal cleanup becauss much of the fine {ead dust will
sinaply be exhausted back into the environment. Consequently, the use of 2 HEPA
vacuum |s required. Fotiowing are procedures for Its proper use.

a. Read Operating Instructions

There are a number of different manufacturers of HEPA vacuums. Although these
HEPA vacuums operate on the same general principle, they may vary considerably
in applicability. Qperators shou!d be sure that the machine they pian to use
is the best suited for the purpose. It is Important that operators carefully
follow the operating !nstructions provided by the manufacturer of the machine
they are using. if possible, training sessions should be arranged with the
manufacturer s representative,

b. Speclal Attachments Nesded
Since the HEPA vacuum wittl be used to vacuum surfaces other than Just floors,
it is important for operators to have appropriate attachments for use on
unusual surfaces. Attacheents such as various slzed brushes, crevice tools and
anguiar tools should be procured aiong with the HEPA vacuum. Using thess
attachments properly wilil enhance the quaiity of the HEPA vacuuming process.
¢. HEPA Vacuuming Procedures
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At the concliusion of the active abatement process and according to the
schedule indicated earller In this chapter, all surfaces potentlally affected
by the abatement process should be thoroughly and coapietely HEPA vacuumed.
These surfaces include but are not |imited to celliings, walis, floors, windows
(sash, siti, wall), doors, fixtures of any kind (light, bathrooa, kitchen),
bullt-in cabinets, and appliances. These surfaces inciude abated surfiaces and
unabated surfaces exposed to lsad dust generated by the abatement process. All
roomns of the property should be Inciuded in this HEPA process except for roons
which were found free of iead paint and lead dust before the abatement process
began, were properly sealed before the abatesent process began and were never
entered during the process. Rooss should be vacuused, starting with the
cellings and working down to the fioors.

d. Maintenance of HEPA Vacuum

HEPA vacuums must be properiy maintained in accordance with manufacturer’s
instructions. Extreme caution should be taken any time the HEPA Vacuum Is
opened for fliter replacement or debris removal due to the high potential for
accidental releases of accumulated ‘fead dust Into the environment. Thls can
occur If the vacuum’'s sesal has been broken and the removal of the vacuus’'s bag
Is disturbed. Operators shouid wear a full set of protective clothing and
squipment, including appropriate resplirators, when perforaing this saintenancs
function. (See Chapter 1!, Section 2.2.5.) Used HEPA filters and vacuumed

debris are potentialiy hazardous and should be treated accordingiy. {(See
Chapter Vi - 6.4.1.)

5.3.1.2. High Phosphate Wash

Detsrgents with a high phosphate content (1.s. containing at lsast 5% tri-
sodium phosphate) have besn found to be most effective when used as part of
the finai cleanup process In a lead paint abateaent project. The phosphate
bonds with the fead in the dust to create a compound that is easier to remove
from surfaces than is the product of washing with nonphosphate destergents.
Because of concern for |ts {mpact on the environment some states have
regulated the use of high phosphate detergents. fonsequently, some
manufacturers have elisinated phosphates from their housshoid detergents. The
proper namse for the chemlcai involved In trisodium phosphate, which Is
availabie In chain grocery stores and hardware stores. Folilowing are
procedures for proper use of this product:

a. Read Manufacturer’s instructions
Users of high phosphate detergents shouild careful y follow the specific
manufacturer’s instructions for the proper use of the product, especially the
dilution ratto recommended. Even diluted, trisodium phosphate should be used
only with waterproof gioves as it Is very Irritating to the skin.

B. Cieaning Equipment
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Since high phosphate detergent sixture is used toc wash down varlous types of
surfaces, the user should be sure he has ths appropriate appilcation
equipment, such as wringer buckets, mops, sgueegee sponge mops, various sized
hand sponges, and rags. Using the proper eguipment on the appropriate surfacse
will enhance the quaiity of the high-phosphate wash process.

¢. ¥et Cleaning Procedures

At the conclusion of the actlive abatement process and after the first HEPA
vacuuming, aill surfaces should be thoroughiy and compiete!y washed with a high
phosphate solution. These surfaces Inciude but are not [imited to ceillings,
walts, floors, windows (sash, siil, weli), doors, fixtures of any kind {(light,
bathroom, kitchen), buillt-in cabinets, and appilances. These surfaces include
surfaces actually abated as we!ll as those that were not, but possibly exposed
to iead dust gensrated by the abatement process. Al! rooms of the property
should be incliuded .in this high phosphate wash process except for rooms that
were found free of lead paint and lead dust before the abatemsnt process
began, were properly sealed befors the abatement process began and wers nevsr
entered during the process. Rooms should be washed by starting with the
ceilings and working dowsn to the floors.

d. Change Cleaning Mixture Regulariy

Many manufacturers of high phosphate cleaners will Indlcate the surface arsea
that their cleaning mixture will cover. To guard against the recontamination
of the area by continued use of overiy dirty water, users should carefully
follow the surface area limits provided by the manufacturser and change the
cleaning mixture accordingiy. In cases where the sanufacturer does not
indicate surface area limits, the cleaning sixture should be changed at least
after sach room has been washed. Care shouid be taken by the user sach tine
the cleaning mixture Is changed to ensure that the dirty water |s not allowed
to recontasinate the environment, This dirty water (s potentially hazardous
and should be treated accordingly. (See Chapter VI, Section 6.4.1.)

5.3.2. Special Procedures

Foilowing, In chronological order, are the speclal procedures to be followed
in the cleanup of a lsad-paint abatement project. Fleid studles have
demonstrated that sklpping steps In the process or carelessly addressing any
of these steps may result in the fallure to meet post-abatement clean!iness
standards, thereby requiring re-cleaning which adds to both tlme and cost.

§.3.2.1. Pre-Abatement Actions
The proper pre-abatemant preparation of the area hetips to enhance the
effectiveness of the entire abatement project, Specificalily, there are two
pre~abatement actions which should be considered that refate to cleanup:
Initial testing and Initfal site preparation,
For initlal testing, see Chapter {1, Sectlon 3.5.3, for recommendations
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concerning pre-abatsment surface dust testing as weli as for specific
protocois and procedures.

For Inltial site preparation, see Chapter IV, Section 4.3.2.1, for
recomamendations concerning the soving and cleaning of furniture, etc.

§.3.2.2. Actions During Abatesment

The foliewing actlons, when perforasd regularly during abatesent, help to
miniaize probiems during final cleanup and 1isit the potential exposurs of
abatement workers to lead dust throughout the abatemsent process.

a. Dally Cleanups

As stated in paragraph 5.2.2.1., a thorough cleanup of the entire area under
active abatement should occur dally during the entirs abatesent process. This
dally cieanup shouid consist of the following: . )

(1) Large Debris

Large demoiition or removal type debris, e.g., doors, windows, trim, shouid be
wrapped In 6-mil plastic, seailed with tape and moved to the area designated
for trash storage on the property. (Since lead-contaminated debris is a
potentiaily hazardous waste, It should never be stored outside while awaiting
removai/disposal. Consequentliy, an area inside the property needs to bs
designated as a teamporary trash storage arsea.)

(2) Small Debris

Smal! dedbris should be swept up, collected, and disposed of properiy. However,
before any sweeping occurs, the affected surfaces should be sprayed mith 2
fine mist of water. Spraying before sweeping heips to keep surface dust from
becoming airborne and potentially contaminating other areas of the property
and abatement workers. Dry sweeping should be prohiblited. This swept debris
should then be placed In double 4-sii thick or singie B-m!i] thick plastic
bags, properly sealed, and moved to the designated trash storage area. Care
shoulid be taken not to overload trash bags , which otherwise may rupture or
puncture during handiing and transport.

b. Exterior Cieanup

As doscribed In Chapter iV, 4.7.3, areas potentialiy affected by exterior
abatessnts should be protected. Because weather can adversely affect ths
efficacy of exterior containmsent, the surface plastic shouid be resoved at the
end of each workday. On a dally basis as weil as during final cleanup, the
iamedlate onvirons shouid be examinsd visually to assure that no lead debris
escaped contalnment. Any such debris should be raaed or swept and placed in
single 6-mll or double 4-mii plastic bags, which should then be stored along
with other contaslinated debris.
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¢. Worker Protection Measures

General worker protection measures have been discussed in Chapter I(I. Howsver,
fleld practice has shown that It Is during dally cleanup activities,
espescially while sweeping, that workers say be exposed to high levels of
airborne lead dust. That being the case, It is Important that workers wear
protective clothing and equipment, especially appropriate respirators during
daily cleanup activities.

d. Conflnement of Dust

It Is Important to maintain the Integrity of the plastic sheeting used to
contain lead debris in & lead-paint abatement projsct. Abatement workars
should note, during their daily cleanup activities, any areas of the plastic
requiring repalir and perform same by patching holes and tears with 6-ali-
piastic and duct tape ismedliately after cieaning to ensure a proper seal for
the next day’'s work, ‘ .

5.3.2.3. Post-Abatement Actlions

The need to approach lead-paint abatements In a comprehensive and mathodical
manner (s especlally critical when planning the final cleanup. § folliowed
carefully and completely, the steps that follow, combined with the other
procedures dlscussed In these Guldeliines, should result in a i{sad safe
-anvironsent for the abated property. :

The serlal cleaning process described In this section is specified in
Regutation #85 of the Housing Code of Baltimore City and Reguiation ozs 62.07
of the Department of the Environment, State of Maryland.

a. Preliminary Final Cleanup
Foliowing are the steps to be taken in the preliminary finaf CIéanup phase.
(1) Removal of Plastic Sheeting

Before final cleanup can begin, the plastic sheeting used for contalinment must
be removed. Great care should be taken in the resoval and disposal of this
contasinated plastic shesting. Before removai It should be sprayed and swept
as detalied sariier in this chapter. It should then be folided carefuilly fron
the corners/snds to the middle to trap any resaining lead dust and placed Into
doubie 4-ml] or single 6-8l1 plastic bags, sealed and removed from the
premises. (As was the case with daily cleanups, this plastic resoval! process
requires the use of protective equipsent, especialiy appropriate respirators.

Plastic sheets used to isoiate contasinated rooms from non-contaminated rooms
shouid not be removed at this time. Thess sheets should remain until after the
preliminary final cleanup |s compliete and then be carefully removed as
described.
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The entire affected area should then be HEPA vacuumed as detalied in 5.3.1.1.

The entire affected area should then be washaed down with a high phosphate
solution as detailed In §.3.1.2.

The entire affected area should then bhe HEPA vacuumed again.
b. interim Final inspection

After the preliminary final cleanup effort Is compteted, an interim final
inspection should be done, as follows:

(1) Visual Inspection
The entire affected area should be visually inspected by an Inspector to
ensure that ali surfaces requiring abatement have been addressed and ail
visibie dust and debrls have been removed. (See Chapter JjIi, Section 3.5.2).

(2) Unsatisfactory Resulits

If the results of the visual inspection are unsatisfactory, affected surfaces
must be re-abated and/or recieaned until satlsfactory results are achieved,.

¢. Painting/Ssaling
Painting or otherwise seaiing abated surfaces and all interior floors |s
actually the finai step of the cleaning process. Sealed surfaces are much
sasier to cliean and salintain over time than those that are not sealed.
(1) Abated Surfaces
All abated surfaces including wails, cellings, and woodwork sShouid be primed
with an appropriate priser. Particulariy probiematic areas, such as window
siiis and wells, should be painted with a final coat of high gioss enamel.
(2) Ftloors
Wooden floors should be sealed with a clear polyurethane or painted with a
polyurethane-based paint. Tite or other similar floors should be ssaied with
an appropriate wax. Concrete floors shouid be seaisd with a concrete sealer.

d. Final Cleanup

After painting/sealing |s cospiete, the final cleanup can take place. It
consists of the following:

The entire affected area should be HEPA vacuumed again.

The entire affected area shouid then be washed down with a high phosphats
solution again.
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The entire affected area should then be HEPA vacuumed again.
e. Finat inspectlion

After the final cleanup is done, the final inspection should take place. It
consists of the following:

(1) Visual iInspection
The entlire a¢facted ares should be visualiy inspescted by an Inspector to
ensure that all abated surfaces and ail ficaors have been palnted or otherwise
sealed.

(2) Surface Dust Testing

Surface dust testing should be performed as described In Chapter (il, Section
3.5.3.

5.3.2.4. Cleaning of Workers, Toois, Equipmsent, and Vehicies

Special attention should be given to the foliowing activities to ensure that
fanl|ly wembers, other workers, and subsequent properties are not being
contaminated.

(a) Personal Hyglens

.Workers should carefully follow the psrsonal hygiens procedurss outiined in
Chapter 11, Section 2.2.1.3.

(b) Supplies

Consusable/disposable suppiies such as mop hsads, sponges, and rags should be
replaced reguiariy, at least at the end of each abatement project or monthly,
whichever comes first, Sollied itess should be treated as contanlnated debris.
(See Chapter VI, Section 6.4.1. )

(¢) Equipment

Durable equipsent such as power and hand tools, gensrators and vehicles, etc.,
shouid be cleaned, at least at the end of each abatement project or monthly,
whichever comes first. This cleaning should consist of a thorough HEPA
vacuusing and washing with a high phosphate soiut on,

5.4 Clearance Criteria

in a tsad-paint abatesent project, clearance criterla refers to criteria used
in "clearing” an abated property for reoccupancy. in additien to results of
the varlious visual inspections detailed eariier, one testing method currently
in use Is applicabis to this clisarance process. |t |Is surface dust testing.
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5.4.1, Surface Dust Testing

Specific protocois and procedures used in surface dust testing are detalled in
Chapter 111, Section 3.5.3.

5.4.1.1, Standards (See Appendix 5-1)

Aithough there are no Federa! standards governing the level of 1ead in house
dust at this time, some states, most notably Maryland and Massachusetts, have
estabiished standards for specific interior surfaces. The standards, which are
based on a test that measures blo-available lead and not total tead, ars the
same for the two states:

Floors -- 200 micrograms of lead/square foot
Window Sifis ~- 500 micrograms of lead/square foot
window Wells -- BOO micrograms of lead/square foot

Since there are no 2applicable federal standards, [t |s recosmended that these
standards be used as clesarance criteria untii such time as thay can be refinad
or replaced through additional research.

5.4.1.2. Applicabliiity in Clearance Process

Becauss dust tends to settie as opposed to remaining airborne, surface dust
testing, specifically wipe saspling, Is currentiy the most reasonable sethod
for measuring the cisaniiness of the property for clearance purposes.

5.4.1.3. Schedule/Protocol

¥here surface dust testing is being used for clearance purposes, dust sampling
shouid take piace no sooner than 24 hours after the'comapletion of post-
abatemsnt cleanup to glve any airborne dust time to settie. Sampling should be
done as described in Chapter {1, Section 3.5.3.

5.5, Reporting and Docusmenting the Cleanup

Since cleanup is an Integral part of the whole lead-paint abatement process.
reporting and documenting the cleanup shouid not be done separately but as a
part of the reporting/documsentation of the whole project. The previous Chapter
(Section 4.68) goss to great isngth in Its discussion of recoamended reporting
and docusentation procsdures.

Great care should be taken In maintaining all records relating to clearance
testing. These records should include all results of all surface and air dust
testing performed before, during, and after abatement.

5.8 How to Find Qualified Firss (See Appendix 5-1)

The recossended qualiflications for a cieanup contractor are the same'as for
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the abatessnt contractor since it Is llkely that they wil| be one and the
same. Chapter iV, Section 4.7, discusses these qualificatlions in great detat!
and they should equally apply to cleanup as weil 3s abatement workers.

5.7 Post Clesrance Notlice to Occupant (See Appendix 5-2)

Upon moving back Into a cleared property after lead-paint abatemsnt, the
occcupant of the property shouid be provided with a fact sheet which, among
other things, describes in general the lead hazards that wers found, the
sethods that were used to abate these hazards, and the cisaning methods used
In final clieanup. It should also ldentify those areas of the property (e.g.,
window sl!is and window weils) that may present future probiems and require
speclal cleaning attentlion and describe [n gensral the cleaning methods that
the occupant shoul!d uss to maintain a safe {evel of cleanliness in the
propserty.

Page 123 The Nationai institu*e of Bullding Sclences, 1989



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES
Chapter Vi - DISPOSAL
6.1 Introduction

Proper disposal of the waste generated during leac-based paint abatement is an
integral part of a safe and effective abatement process. Steps must be taken
to ensure that these wastes do not harm human health or the environment.
Federal, state, and local requirements for disposal of wastes must be
followed.

The information contained in this chapter wiil enable buliding owners,
abatement contractors, and others to pian for and snsure the safe and legal
~disposal of the wastes gensrated. It covers the regulations that govern the
disposal of wastes; the types of wastes generated during abatement:; gulde!ines
for developing a disposat plan; and procedures for testing and arranging for
safe disposal of wastes. ‘

The following is a checkilist of actions that must be taken to ensure proper
disposai:

o Contact regional EPA, state, and local authorities to determine disposal
requirements (cail the EPA hotlline at 1-800-424-9346 for questions regarding
federal rsquirssents).

o Choose a quallfied laboratory to perform testing and discuss sampiing
procedurss In advance.

0 Have testing performsed on representative samplies of each waste to determine
whether It Is nonhazardous or hazardous waste (ses Appendix 6-1 and Ssction
6.5.1). ‘

0 Determine the type (hazardous or nonhazardous) and quantity of wastes that
will be generated (see Appendix 6-1 and Sections 6.3.1 and 6.5.3).

o Establish a standard procedure for bagging and handling the wastes.

o Clean waste contaliners befors they ars removed from the work area and
dispose of wash waters in accordance with appiicabie EPA, state, or local
disposal requlirenents.

o Establiish an appropriate time and pathway for removal of wastes.

o Secure and post warning signs on any temporary storage areas.

o Transport nonhazardous solld wastes In covered /shlclies to a permitted
tandfill.

o For hazardous wastes, obtain an EPA {dentlification number; arrange for
services of an authorlized transporter; place wastes In approprliate labs!ed
containers; include the EPA manifest fornm.
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¢ Establish procedures for protection of workers and residents during disposal
gperations.

6.2 Regulations and Standards for Waste Disposa!

Fedaral, state, and local reguliations govern the dlsposal of wastes asscciated
with lead-based paint abatement and cleanup. Some of thsse wastes may be
regulated as hazardous. EPA reguliates the disposal of all wastes (both
hazardous and nonhazardous) under the Resource Conservation and Recovery Act
(RCRA) (see Appendix 6-1)., Many states and some iocalltlies also have disposa!
regulations In place. Contractors invoived in lead abatament programs should
consult state and local authoritles and regQiona! EPA representatives to
determine what rsgulations apply In thelr area. A iisting of EPA regional
offices is provided in Appendix 6-2. Lists of state waste agencies are
provided In Appendices 6-3 and 6-4.

8.2.1 Solid and Hazardous Waste Rsgulations

Hazardous wastes are a subcategory of soiid waster. Solid wastes include such
diverse wastes as househoid trash, sewage sludge, and discarded industriai
materiais. Solid wastss, however, are not necessarily solid; they may be
ftquid, semisolid, or gaseous.

The Resource Conservatlion and Recovery Act Subtitle C sets minimum technical
requirements for hazardous waste dlsposal facillties (see Appendix 8-1).
Individual states reguiate the disposal of nonhazardous solld wastes undsr
Subtitle D. Approximately one-ha!f of the states have EPA-~approved solid waste
disposal ptans In place. A state’s pian outiines the steps it wiil take to
-ensure that the solid waste within its borders Is managed safeiy. Check with
“state solld waste authorities to determine |f your state has a solid.waste’
pian and what the plan’s requirements are (ses Appendix 6-4).

A waste is hazardous if it is ignitable, corrosive, reactive, or toxlic or If

it contains a ilsted hazardous waste. (See Appondix 8-1 for definlition of

these four characteristics and for the (egal definltions of solid and hazardous
wastes.) Hazardous waste must be handied and disposed of according to RCRA
Subtitle C reguiations or state regulations, !f they ars more stringent.
Contact your state hazardous waste agency (Appendix 8-3) for Information
rogarding ragulations In your state.

8.3 Classification of Abatement Wastes
6.3.1 Hazardous WNastes
Wastes assoclated mith iead-based paint abatement aust be tested to determine

If they are hazardous (see Chapter ¥V, Section 6.5.1). Wastes deemed hazardous
may Inciude, but are not limited to, the following:

Page 125 The National Institute of Buillding Sclentes, 1988



LEAD-BASED PAINT fESTlNS, ABATEMENT, CLEANUP and DLISPOSAL GUIDELINES

i} Lead paint chips.

o Lead dust.

0 01d woodwork, piaster, windows, doors, and othesr componsnts removed froa
the buliding.

0 Plastic sheets and tape used to cover floors and other surfaces during lead
paint reaoval.

0 Solvents and caustics used during the stripping process.

0 Siudge from paint removers used In the Job.

0 Liquld wasts, such as wash water used to decontasinate surfaces after

solvents have been used, or from general cleanup, and |iquid waste from
exterior water blasting. '

0 Rags, sponges, mops, HEPA fiiters, alr monitoring cartridges, scrapers
and other materials used for testing, abatement, and cleanup.

0 Disposabie work clothes and respirator fliters.
] Any other Items contaminated with lead-based paint.
0 Any combination of the above wastes. |
o Any solld, nonhazardous waste, contaminated or mixed with a hazardous
waste.
8§.3.2 Relatlonship of Abatement Procedures to Waste Gensrated

Different abatement procedures generate different types and quantitles of
waste. For example, replacement, encapsulation, and paint removal off-site
generate lower dust levels than paint removal on-slite, but say create larger
quantities of debris for disposal. Repiaced components (such as doors and
window frames and sliis), stripping agents, and the residues from paint
removal on site may be hazardous wastes. In general, llqulid wastes, many of
which are hazardous, are the most difficult to contalin and dispose of. See
Chapter IV for a detalled discussion of abatement procedures and the types,
characteristics, and quantities of waste each procedure is llkely to generate.

8.4 Arranging for Safe Disposal of Waste

Most of the wastes gensrated In a iead-abatement project wil! be reguiated as
solid, nonhazardous wastes. Even |f the wastes are not hazardous under the
lam, they wili stiil contaln lead, which Is potentially harsful to human

health and the environment. Proper management and disposal of ali wastes
associated with lead-based paint are therefore essential.
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-The following steps should be foiliowed to ensure the proper handling and
disposal of wastes during and after abatement activities:

0 Contact your EPA regional office (Appendix 6-2) as well as state and
local authorities (Appendices 6-3 and 6-4) tc determine what disposal
requirements and sampling methods aust be followed.

0 Choose a qualified laboratory to perform testing of wastes. (Contact
regional EPA or state hazardous waste suthorities for assistance In
locating a quaiified laboratory.) Discuss sampiing procedures with the
laboratory.

] Detersine whether the wastes are nonhazardous or hazardous wastes. Where
possibie, this should bs done befors abatemsnt begins so that non-hazardous
and hazardous wastes can be handled separately. Wastes generated by lead-
based paint resedlation efforts may be coaplex sixtures of both hazardous
and nonhazardous components; once combined, the entire mixture !s regulated
as hazardous waste. By segregating nonhazardous wastes (such as doors or

"windows contalining minima! amounts of fead-based paint) from hazardous
wastes, one can avold the high disposal costs and additional.handling
procedures associated with hazardous wmaste regulation. Procedures for
determining whather wastes are hazardous are dsscribed In Ssction 8.5.1.

-0 Make sure that abatement procedures adequateiy control the gensration and
distribution of debris and dust. This is an important step In ensuring
proper dlsposal of the wastes generated during abatemsnt. Fo'!low proper
containment measures for both interior and exterior abatement. (See Chapter
IV, Section 4.3.2, for more detalled gulidance.)

-0 I bags of waste are stored temporarity on the property (e8.g., In a
tratler), the storage area should be iocked and warning signs should be
posted. ‘ :

6.4.1 Disposing of Nonhazardous Soiid Wastes

Nonhazardous waste should be disposed of In the following manner:
6.4.1.1 Transporting Nonhazardous Waste

The wastes should be transported by responsible contractors In covered vehiclies
to a landfil|, preferably a lined landflli. Waste from & lead abatement project
should not be disposed of through reguiar residential or commsrcial trash
collection unliess this has been approved by state authorlities. !t is recommsnded
that the waste not go to an incinerator, and that regular residential or
commercial trash collection or dumpster. services that deliver to incinerators
not be used.

1f & dumpster service |s used, the company resoving the dumpster and disposing
of the waste should be warned that the waste contains lead and that the dumpster
should be covered for transport. in addition, the dumpster service should
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dispose of the waste in a manner that prevents iead from becoming airborne.
All lead waste, whether hazardous or nonhazardous according to RCRA definitions,
shouid be properly transported it does not contaminate the environment.

6§.4.1.2 Standard Procedure for Bagging and Handliing Wastes.

Piace lead paint chips, debris, and lead dust in double 4-mil or single 6-ail
polyethylene bags that are airtight and puncture-resistant., Pieces of wood that
don't fit Into plastic bags can be wrapped In plastic and labeled “Danger,

Lead Dust” (or other appropriate warning). Do not wash lead dust down the

drain or flush it down the tollet.

All disposablie cleaning materials, such as sponget, sopheads, flliters,
disposable clothing, and brooms should be placed in double 4-mil or singie §-
el thick plastic bags that are sealed with tape.

Once large debris has been bagged, and initlal cieanup performed, remove plastic
cloths and tape from covered surfaces. Lightly aist top of cloths to keep dust
down and fold inward to form tight bundies to bag for disposal. If a second
iayer is below the first, mist and fold In the same way. Pilace all plastic
cloths in double 4-mi! or single 6-sil thick plastic bags and seal.

Bag and séal vacuum bags and filters in doubie 4-mii or single 6-mli thick
plastic bags.

Place all clothing or clothing covers used during abatement and cleanup in
plastic bags for disposal.

Place soivent residues and resldues from caustic strippers in druss made out of
saterlals that cannot be dissolved or corroded -by the chesicals. The solvents
and caustics used in the abatemsnt effort may be [sted as hazardous wastas
(40 CFR 261.31). If not, they should be tested to determine [f they are
hazardous (see Section 8.5.1). Any hazardous solvents or caustics should be
disposed according to the guideiines in Section 6.4.2.

contain and properly disposs of all Ilquid wastes, Including fead-dust
contaminated washwater. Do not wash this Ilguld Into storm sewers or sanitary
seawers.

6.4.1.3 Resoving Waste from the Site

whiie in the work area, the exterlor of the waste contalners shouid be HEPA-
vacuumed. Before leaving the work area, and in a location close to the exit,
the containers shouid be wet wipsd to ensure that there is no residual
contaaination. lamediately afterward, the containers should be soved out of the
area. |f plastic bags are used, they shouid be bagged (using singie 6-mii or
doubl!e 4-m11 bags) as they come ocut of the work area.

Naste should be removed from work areas at tises when tenant use of building
haliways and staircases (in msulti-fasily dwellings) Is low, This precaution

Page 128 The National Institu.e of Bullding Sclences, 1988


http:contaln.rs
http:contaln.rs

LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

nRinimizes tenant exposure should a container fall or break open. The path fros
the work area to truck or duspster should be planned ahsad of time to minimize
tenant contact with this process and to ensure access to freight elevators or
loading docks.

Contaliners shoutd be moved and packed into the truck or duspster wlth care.
¥hen possible, hand trucks, dollies, or pull carts should be used. Ramps or
trucks wxith lift gates should also be used. These procedures will heip minimize
container breakage and subsequent tenant and contractor employee exposure.

Solid waste shouid be covered when transported to prevent lead from becoaing
alrborne. Section 6.5.6 describes precautions to be taken during transport and
at the disposat! site.

6.4.2 Dlsposing of Hazardous Wastes

I# testing determines that any of the wastes generated are hazardous, the
fotlowing steps shouid be taken:

o Obtain an EPA Identiflication number (Section 6.5.4.) and arrange for an
authorized transporter to take the wastes to a permitted hazardous waste
treatment, storage, or disposal faclllty.

‘0 Place any hazardous wastes in containers approved by DOT (U.S. Departament of
+ Transportation). (See Section 6.5.5.).

o Label the containers "Hazardous Waste." Once full, date the containers.

o include an EPA manifest form (Section 6.6.2.2) when transporting the waste.
Keep the original copy of the manifest and the completed copy (returned by
the owner of the treatmeni, storage, or disposa: facliiity) for at isast 3
years.

o Comply with all applicable (and possibly more stringent) state and local
regulations.

6.4.3 The “don’'ts” of disposal

¥hen disposing of the waste collected in a lead-paint abatement project, foliow
these general rules:

o0 DON‘T lsave lead debris In the yard or on nearby property.

o DON'T inclnerate debris. Fumes from lead that is burned wiil contaminate the
air and expose workers to dangerous levels of lead.

o DON'T dump wastes by the road or in a nearby unauthorized dumpster.

Appropriate disposa! Is at a Subtitie D landfif! (nonhazardous waste) or
persitted Subtitie C disposal facillty (hazardous waste).
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o DON'T wash iead-contaminated water into storm Sewers or Sanitary sewers.
6.5 Managing Hazardous Waste

Although most wastes generated during lead abatement will not be considared
hazardous by federal law, It is important for the contractor to be famiiiar
with the requiresents that must be followed for testing and dlsposing of
hazardous waste.

6.5.1 Testing for Hazardous Waste

To determine if wastes are hazardous, tests must be applilied to repressntative
“samples of the types of waste gensrated. Standard testing methods ars spscifiad
by EPA at 40 CFR, part 261.

6.5.1.1 The EP Toxicity Test

The extraction procedurs test (EP Toxicity Test Method 1310) is used to
determine If a waste is likely to leach certain setals or pesticides Into
ground water. The test must be performed by & qua'ified taboratory, which
extracts constituents fros the waste In a manner designed to sisulate the
feaching actions that occur In landflilis. The extract Is then analyzed to
determine If it possesses any of the toxic contaminants (isted in Appendix &-5

If the concentration of the contaminants In the extract equalis or exceseds the
amounts llisted In this table, the waste is classified as hazardous and aust be
disposed of according to federal RCRA regulations (or state or local
regulations, |f they are more stringent). For lead-based paint wastes, the
waste Is hazardous if the leached {ead concentration exceeds 5 ppm- (5 ag/!lter.
Leachable lead may be found in bagged debris, paint chips, and dust. Lead
wastes may also contain other toxic saterials, such &s chromius and cadmiums.

The concentration i1imits for these contaminants are 2iso listed in Appendix 6-
5.

Testing may be affected by two reguiatory changes ths EPA is conslidering. .
First, another testing procedure, the Toxicity Characteristic Leaching Procedure
(TCLP Method 1311), has been proposed to take the place of the EP Toxlcity

Test (Msthod 1310). This test would analyze for more contasinants including
organics (volatiles and semivolatiles) and Is generally considered to be as
stringent a test as the EP Toxlcity Test for metals.

Second, EPA may lower the drinking water standard for lead. If It |s lowersed,
EPA will reevaluate the 1isit of 5 ppm set for leachabie lead using the EP

Toxiclty Test. EPA should be contacted for the latest appilicable lsvsels bafore
testing.

6.5.1.2 Testing of Typicai Nastes

in generai, the EP Toxicity Test should be performed by a qualified iaboratory
on any residue produced from abatement, Including residues from caustic
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remcvers, scrapings, dipping reslidues, sanding dust, and palinted debris such
as wood trim. The following wastes should be tested as Indicated.

(a) Solvsnts

Solvents should be checked to see if they are listed as hazardous wastes (40
CFR Part 261.31) under RCRA. if they are not Illsted, scivents shouid be
treated as solld wastes and tested using the EP Toxicity Test to determine |f
they are hazardous.

(b) Wastewatsr

Filltered wastewater from (ead-based paint abatement activities Is [iksly to
contain a very low concentration of lead or other hazardous substances. Chack
with your state or local authorities to determine applicable disposal
requirements.

(c) Intact Building Conponents

Building components (such as doors and windows) are unlikely to fail the EP
~Toxlcity Test unless there is a very high concentration of lead In the paint.
"For targe-scale abatement projscts, It is advisable to test a cross~-section of
_building components to be disposed of. )

(d) Lead Paint Chips and Dust

Lead paint chips and highly concentrated 1ead dust, such as that found In HEPA
fiiters, should be tested using the EP Toxlclity Test.

8§.5.2 Handtlers of Hazardous Waste

Three categor\es of handlers of hazardous waste must conﬁly with RCRA hhzardOUs
waste regulations: generators; transporters, and treataent, storage, and
disposal (TSD) factlitles.

Not all lead-based paint resediation actions gensrate hazardous waste. For
example, encapsulation may not generate hazardous waste. Howsver, any company
or persons Invoived in removing lead-based paint or buiiding components may be
a generator of hazardous waste. It s the responsibility of the individual or
comapany producing the waste to determine whether he/It Is a “generator.” In
soms cases, the “genarator” witl be the owner or manager of the building(s)
who has contracted oniy for abatemant and not for removal of wastes from the
site. In other cases, the generator will be the contractor who is conducting
the abatement and who Is taking responsidblilty for transporting the wastes
from the site to a disposal facitity. (in this case, the contractor and owner
are actually cogenerators, and both are legally responsible for proper
disposal.) Hazardous waste generators must compiy with ail appropriats
regulations and must send the waste to a permitted facillty.

Transporters pick up hazardous waste fros generators and transport It to TSD
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facilitles. Treatment faclilities use various processes to destroy hazardous
waste or render It harmiess. Storage faclilitlies temporarlly hold hazardous
waste until It is treated or disposed of. Disposal facilities are the permansnt
depositories for hazardous wastes.

8.5.3. Exemptions for Hazardous Waste

The following exemptions may appiy to iIndividuals or companies invaolved In
lead-based paint abatement:

o Many of the companies involved In lead-based paint abatement will generate
small quantities of hazardous wastes. According to RCRA, companies or
Individuals generating tess than 100 kllograms of hazardous waste (from al!
jobs) in any calsndar sonth are “conditionally exeapt” from the regulations.
Many small projects or projects where shavings or sanding dust.are the
primary residue may be coversed by this exemption. Howaver, some States do
not make any exesptions for ssaili-quantity gensrators. Check with the
hazardous waste authoritlies In your state (Appendix 8§-2) to determine !f
this exemption is appllicablie In your Jurisdiction.

¢ Homeowners and landiords who do thelir own deleading are exsmapt from reguiation
because of RCRA’'Ss household hazardous waste sxc.uslon. This exclusion states
that any saterial derlived froms a household (Including singie and multiple
residences) |s not considered a hazardous waste. However,some states do not
make any exemptions for ssali-quantity generators. Check with the hazardous
waste authorities in your state (Appendix 6-2) to determine If this exsaption
Is applicable in your jurisdiction,.

o The homeowners and landlords exemption states that any material derived fron
a2 househo!ld (including single and muiltiple resiuences) Is not considerad
hazardous waste, per se, regardless of quantity However, if it is found to
be hazardous, It must be disposed of according to hazardous waste regulations.

8.5.4 EPA Identiflication Number

{f more than 100 kilograms of hazardous waste will be genserated from the '
abatement process during a calendar month, the generator must appiy for an EPA
identification nusber (an EPA identification nusber must be obtained for each
site.) This can be done in one of two ways:

1. Contact the regional EPA office (Appendix 6-2) or state hazardous waste
agency (Appendix 8-~3) and request forw 8700-12. Compiete the form and
mall it back to EPA. The fors wil! be forwarded to the EPA reglional
office and a persansnt ldentification number will be assigned, usually
within 3 to 6 weeks.

2. Request a temporary ldentification number from the regional EPA Office
(Appendix 6-2) or state hazardous waste agency (Appendix 6-3) based on
a one-time emergency situation. Each request wlll be evajuated
individually.
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6.5.5 Requirements and Recommendations for Waste Containers

All waste collected In the abatement process must be disposed of off-site. The
waste must be transported from the abated area to the disposal slite in
appropriate containers. EPA and the Department of Transportation (DOT) have
established criteria for appropriate contalners for solld and hazardous
wastes. These criteria have been adopted by EPA and are described in 49 CFR,
Parts 100-199.

In gensral, containers should be:
o in good condition (not leaking or damaged).

0 Compatiblie with the waste so that the ability of the contalner to hold the
waste through transport, handiing, and perhaps storage is not impaired.

o0 Handled properly to prevent ruptures, ieaks, and mixing of Incompatibise
wastes during both normal transport conditions and in potontla]ly dangerous
situations, such as when a drum faiis out of a truck.

0 Appropriately labeled to ensure that transport morkers, disposal site
workers, EPA and state regulatory authorities, and emergency service personnel
know what type of waste Is Inside a container and how the waste should be
handled in case of an emsrgency.

0 Periodically Inspacted during transport to ensu’e they remaln In good
condition

Some states and localitles may have more stringen criteria for containsrs,
especlialiy those Intended to carry sollid or hazardous wastes over publlic
highways. Abatement contractors should contact their state authoritles to
check on container requiresents. The DOT can afsoc be contacted for more
information on packaging requiremsnts and containers.

6.5.6 Hazardous Waste Transportation

Transporters are the critical link between the generator and the uiltimate off-
site disposal, treatment, or storage of wastes. Cail your state hazardous
waste agency (Appendix 6-3) If you need assistance In jfocating a transporter.
The U.S. Departeent of Transportation (DOT) may be contacted for information
on waste transportation. Many states also have regulations on transport of
solld and hazardous wastes, so check with the appropriate authorities.

I[f the waste is transported by truck, the truck should be lined with one layer
of 6-ni! polyethyiene. Duct tape should be used to secure the sheets of
polyethyliens. The polyethyliene wilil ensure additional containsent of the waste
and will provide for easier cleanup should a container spilit open or spiil.
Once the waste truck arrives at the landflil, the transporter should approach
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the disposal location as closeiy as possible for unioading of the waste
materiais., Bags should then be taken out of the drums along with the other
wasts components. They shouid be Inspected as they are off-loaded. In the
event 2 bag or container has been damaged, the materi{al should be repacked as
appropriate. Waste bags should be placed on the ground at the dlisposal site,
not pushed or dropped out of the trucks. The weight of the materlal could
rupture the containers.

6.6 Developing and implementing a DIsposal Plan

The first step In deveioping and ispiementing a disposal plan Is ensuring that
all individuals participating In the generation, transport, and disposai of
wastes understand their responsibiiities and requirenents, as described below.

§.6.1 Defining Rolies and Responsibillities
6.6.1.1 Building Owners

Owners are ultimately responsibie for lead palnt-related probless In thelr
bulldings. Signing a contract for abatement work does not relleve the buliding
owner of responsibility for proper abatement and disposal. The building owner
Is responsible for ensuring that all wastes generated during abatesent and
cleanup are properly handied and disposed of. The owner must ensure compliance
with ail appllicable federal, state, and local regulations. These reguliations
change freguentiy, so It Is essential that bullding owners be aware of
regulatory updates to the rules.

§.6.1.2 Abatenment Contractors
The abatement contractor and his/her subcontractors are responsible for
removing, handling, transporting, and disposing of the lead paint wastes in a

safe and legal manner. Among other things, the contractor also is responsibis
for the following Items:

o Determine if any of ths generated wastes are hazardous.
o Package the wastes in appropriate containers for transport,

o Setect responsible, qualified transporters to transport the wastes from the
abatement site.

0 Select a permitted disposal facllity (hazardous waste) or landfl{!
(nonhazardous waste) to receive the wastes.

o Comply with all applicable regulations (federal, state, and local) regarding
transport and disposal of the wastes.

o Comply with all record keeping requirements, [nciuding obtalning an EPA
identification number and compiying with the manifest system |f any of the
generated wiastes are hazardous.
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6.6.1.3 Laboratories

Qualified iaboratories shouid perform the EP Toxlclty Test on representative
samples of the wastes genserated to determine whether or not they are hazardous.
Laboratories can also recomssend appropriate sampling procedures and sguipment.
The regional EPA, state hazardous waste agency, or state public health
department may assist in locating qualified laboratories. (See Appsndices 6-2
and 6-3.)

6.6.1.4 Engineers/Architects/Designers

These peopie may have a role in determining the acceptable disposal methods for
lead-contaminated wastes.

6.6.1.5 Trinsport Firms

The transporter accepts the lead paint wastes from the generator and delivers
thes to a designated iandfill or hazardous waste disposal facllity. A
transporter of hazardous waste smust comply with DOT and EPA reguiations,
fncluding: 1) obtaining an EPA 1D number, 2) compiying with the.manifest
system, and 3) deaiing with hazardous waste splils or accidentai releasss. In
addlition, more stringent state and local requirements for waste transportation
may apply.

Transporters should be trained in correct waste handlIng procedures, including
loading and uniocading and what to do in an emergency. The transporter Is aiso
responsible for retaining all dump receipts, trip tickets, transportation
manifests, or other documentation of disposal. These documents shouid be glven
to the owners for their records and the contractor should make a copy for his
or her.records,

6.6.1.8 Dlsposal Firnms
3. Nonhazardous Solld Waste Facillities

Firms that handie nonhazardous solld waste will take most of the waste generated
by lead-based paint abatesent projescts. Some disposal fIrms will not accept
large quantities of bulky Items such as windows, doors, and moldings. Consult
the firms considered to see If the estimated volume of buiky debris wiil be
accepted,

Wastes that contain lIsad paint should be properly disposed according to
applicable federaf, state, and locaj regulations. This means that flras cannot
transform the waste through methods that sight releass lead Into the alr or
ground water, threatening human health or the environment. Incineration, In
particuiar, should not be used to dispose of lead-contalining wastes. Llined

tandfllls are the most appropriate disposal facliities for lead-based paint
wastes.
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b. Hazardous Waste Faclilitises

Like generators and transporters, hazardous waste disposal faciiities amust
cbtain-an EPA ID number. In additlon, they must obtain a permit to operate.
Hazardous waste facillties must aiso develop a contingency plan to respond to
flres, explosions, or dangerous releases of hazardous substances into the
environaent.

The hazardous waste disposal firm can advise the abastement contractor on
packaging the hazardous waste for proper disposal. for example, {f the disposal
$irm is a landfilil operation, the contractor must be warned that landfills
cannot accept liquid wastes since RCRA bans these wastes from land disposal.

- The disposal firm 81so may be able to advise the contractor on how to have
liquld resoved fros the wastes.

6.6.2 Record Kespling,

Generators, transporters, and disposai facliity operators are responsibie for
keeping a nuabsr of records. A list of record keeping requirements for all
participants in the generation and disposal of hazardous waste Is shown in
Appendix 6-8.

6§.6.2.1 Nonhazardous Solld ¥Waste

Many waste materials collected in a lead-abatesent program wiil be nonhazardous
waste, and thus subject only to solld waste regulations. Some states may have
requirements for record kespling, 80 check with the appropriate authorities.
Abatement contractors shouid alert transporters, disposal! workers, and disposal
facility operators that the wastes do contain some isad, even {(f (n low
concentrations. Wastes should be disposed of propsriy, and should not be

piaced In areas where they might affect husan health or the environmsnt, such
as In dumpsters in residential areas.

6.6.2.2 Hazardous Waste

Hazardous wastes are subject to RCRA regulations regarding record keeping,
chalin of custody, and reporting.

a. Mantfest Systen
A nmanifest form must accompany the hazardous waste whensver It travels. A
sanple manifest form is shown in Appendix 6-7. The generator keeps one copy of
the manifest. At each leg of the journey, a copy pf the manifest will be
signed and dated by the responsibie party and returned to the generator. In
this way, the generator can track the progress of the waste and note any
delays that may affect the disposal schedule.

b. Rescords of Activity
All generators, transporters, and treatment, storage, and disposal facilities
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are required under RCRA regulations to keep 2all data pertaining to the waste
and its handling. This inciudes construction, design, material, and other
records of activity,. Information must be kept iIn an operating record until the
operation is closed. Records of each hazardous waste that s generated,
recelved, transported, stored, or disposed should include:

o Description of the waste by its cosmon name and af{l appliicable EPA hazardous
wasts numbers.

o Physical form (llquld, sludge, solid, or contained gas) of the waste.

o Estimated or manifest report welght of the waste, or volumetric density; and
the method and date of treatment, storage, or disposal.

¢. Bilennlal Reports

The generator must make biennial reports to EPA, which glve the EPA.
identification number and name of each transporter, storage, and disposal
facillity used In the disposal of Its hazardous wastes each year, and the
quantities and nature of that waste.

d. Manifest Exception Reports

Generators must aiso submit a manifest exceptlon report to the EPA or the
authorlzed state authorit!ies if the hazardous waste does not arrive at the
designated facliity within 45 days from the date the transporter acceptsd the
waste. This report must cdescribe efforts to locate the waste and ths resulits
of thase sfforts.

e. Dischargs Reports

Transporters must aiso file reports of any hazardous waste dlscharge?ddrlné
transport. These reports must describe the naturs of the accident, the kind
and voliume of waste discharged, and sction taken to clean up ths waste.

§.7 Worker and Occupant Safety Measures
Since abatement wastes wilil contain lead (even [f In swall concentrations),
precautions must be taken to protect buliding occupants and workers wheo
dispose of the waste. See Chapter Il for detaliled Information on worker
protection.

6.7.1 Safety of Building Occupants
By following the procedures outliined In Sectfon 6.4 for arranging for the safe
disposal of wastes, building occupants wiil have minimal contact with the
generated wastes, thereby ensuring their safety.

6.7.2 Protection of Dlisposal Firms and Employess
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Wastes genarated by lead-based paint abatement activities shouid be handied
with care. Speclia! waste handiing training should be provided to all workers
invoived in this aspect of the abatement process. |f hazardous waste Is being
disposed of, the disposal faclliity personnei off-loading the containers of
wastes shou!d wear proper protective equipment, Inciuding head, body, and foot
protection. Also, minlsum respiratory protection requirements shouid Include
the use of haif-face, sir-purlfying, duail-cartridge respirators equipped with
nigh-efficliency filters. Organic cartridges or cartridges for caustics may
aiso be necessary. The disposal facility personnel should have thelir oxn
personal protective equipasent; this is not the responsibility of the lead
abatesent contractor or transporter.

6.8 Finding Qualified Waste Disposal Contractors

It is important to locate qualified disposal facilitles to receive wastes
generated during lead-based paint abatements; RCRA regulations spec.ify that

. generators must use only permitted facilities when disposing of hazardous
waste. Even [f the waste generated is not hazardous, It will still contain
lead and sust be disposed of safeiy and responsibly at a solid waste landfill,

8.8.1 Oetersining Disposal Requiresents

Regutations governing solid and hazardous waste sanagement are constantly
changing - especlally at the state and local leveis. Reglonal EPA or state
hazardous and solld waste offlices can provide Information on the fatest
regulations and advice on conforaing to regulations. The RCRA Hotllne (1-800-
424-9346 or 202-382-3000 in Washington, D.C.) aiso can answer guestions on
reguiations or direct the caller to appropriate sources. i

8.8.2 Locating Community Disposal Experts

At this 'tise, there is no national certification progras for hazardous wastse
transporters, storers, or disposers. However, some statss and {ocal communitias
have certification prograas.

The foitowing sources may be useful In locating comsunity disposal expserts:

0 State hazardous waste offices, as listed iIn Appendix £6-3, may be abie to
provide lists of reputabie transporters, storage firms, and disposal
coapanies.

o State environmental agencles may have |Ists of private contractors for
transport, testing, and disposatl.

o State and county heaith officlais can provide names of coapanies whose
workers have complieted training or have experience In l|sad-based paint
abatement and disposal. They may also provide the names of state- certified
laboratories for testing the wastes generated, |f such a certification
program exists.
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'o EPA regional offices, as !isted In Appendix 6-2, may be able to help identify
state or locai lead-based paint disposal experts.

¢ A directory that may be heipful Is the Hazardous Materlials Control Directory,
which Is produced annualiy by the Hazardous Materlals Control Ressarch
institute In Sifver Spring, Maryland. It contains the names, addresses, and
specialty aresas of about 5,000 companies involved In various aspscts of
hazardous waste management. Companies are listed aiphabetically,
geographically, and by areas of specialty.

8.8.3 Disposal Fira Qualiflcations and Capabliities

The hazardous waste industry has expanded rapidly In response to environmental
regulations over the past decade. Many disposal companies without proven track
records In the field of lead-based paint abatement have been started during
this period to respond to the market desands fostered by these requiresents.
To assess the qualifications of a disposal firm, the following questions,
asmong others, should be asked:

0 How long has the firm been In the business of d sposing of 50lld or hazardous
waste?

o Can the flrm provide for both hazardous and nonhazardous waste? in what
volumes over what time periods?

o Does the firm have a reputation in the comsunity and the profession for
quality work and integrity? (Check the firm’s credentials with client
references provided by the fira, the EPA, and state and local agencies.

Also, visit the fira's office to get a fesl for Its level of professionalism.)

0 Has the disposal firm successfully completed other, sisilar projects -to the
satisfaction of the ciient? (Review previous disposal operations. Visit the
disposal site In operation to find out about Its worker protection, its
emergency facillities, and Its security.)

6.8.4. Contracts
A written contract should be prepared and signed by the disposal/transport
firm and the waste generator. It should Include, but not be limited to,
contaln specifics on:

o The tasks to be performed (such as disposal of lead-paint contaalnated
wastes, and disposal of bulky material}.

o How the wastes will be tested at the disposal site.
o How the generator will be notifled iIf testing of the wastes at the dlsposal

site shows Inconsistencies with estimates and testing at the abatement site
before transport.
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0

]

A schedule, Inciuding how delays will be handlec.

Expected charges for estimated volumes of various kinds of wastes, Including
how to handle cost overruns.

A description of how payment will be mads.
Rights of the contractor to visit the disposal site or ask questions.

How liabliity and responsiblility for claims will be handied. Remenber, the
generator has the ultimate responsiblility for ensuring that wastes are
disposed of properly.

Contracts for waste disposal, transportation, and treatment services are often
written by the companies providing the services. They contain "boiier plate”
provisions written iIn their favor. They should be studied carefully by legal
advisors to be sure they meet generator’'s needs as well., A good consultant may
be able to advise on these issues.
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APPENDIX 1

GLOSSARY

ABATEMENT - A comprehenslve process of eliminating exposure or potential
exposure to lead paint and lead dust which must incliude testing, and measures
for worker protection, containment of dust and debris, cleanup and disposal
of waste, and clearance testing.

ACCURACY - The degree to which a measurement process determines a known amount
of lead or other component In a particular reference material.

ACTION LEVEL - The point at which something needs to be done to correct or
aiiminate the presence of laad.

AOMINISTRATIVE REMOVAL - The temporary removal! of workers prior to thair
reaching blood lead levels requiring medical removal. This provides
additional protection to both workers and esployers.

BIENNIAL REPORT - A4 report (EPA Form 8700-13A) submitted to gensrators of
hazardous waste to the Reglonal Administrator due March t of sach even-
nuebered year. The report Includes information on the generator‘s activitiss
during the previous calendar year, The owner or operator of a treatment,
storage, ang disposal facllity must aiso prepare and submit a biennial repoart
. using EPA Form B700-1313, .

- BIOLOGICAL MONITORING - The anaiysis of a person’s blood and/or urins, to
detsrmine the level of lead contamination in the body.

BLANK - A nonexposed sample of the medium used for testing, such as a wips or
filter, which Is analyzed i{ike other sampies to determine whethar (1) samples
are contaminated with lead before samples are coliected (e.g., at the factory,
or at the testing site), (2) the samples are contaminated after saample
collectlon (e.g., during transportation to the iaboratory or in the
laboratory). ’

CFR - The Code of Federal Regulations, a document containing al! finalized
regutations.

CHARACTERISTICS - EPA has identifled four characteristics of a hazardous
waste: Ignitability; Corrosivity; Reactivity; and EP Toxicity. Any solid
waste that exhibits one or more of these characteristics is classifled as a
hazardous waste under RCRA.

CONTAINER - Any portable device In which saterial |s stored, transported,
treated, disposed of, or otherwise handled.

COMMON AREA - A room or area that Is accessible to all tenants in a project
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(e.g., haliway, hoiler room). Generaliy, any that are not kept locked can bhe
considered CORRON areas.

CONTAINMENT - A process for protecting both workers and the environsent by
controltling exposures to lead dust and debris created during abatement.

CONTINGENCY PLAN - A document setting out an organlized, planned, and
coordinated courss of action to be foliowed in case of a fire or explosion or
a relsase of hazardous waste or hazardous waste constltuents from a treatament,
storage, or disposal facility that couid threaten humsan hsalth or the
environsant.

CONTRACTOR - Any business entity, publlic unit, or person parforming the
actual abatement for a Jead abatement project.

CRITICAL PATH METHOD - A method of scheduling in é detai{led manner the various
steps that must bs taken by each trads from the start to the conp!etlon of a
construction project.

DETECTION LIMIT - The minimum amount of a component that a sethod can relladly
measyre.

DISCHARGE or HAZARDOUS WASTE DISCHARGE -« The accidental or Intentional
spliling, hazardous waste leaking, pumping, pouring, emitting, discharge
enptylng, or dumping of hazardous wastes onto any land or watser.

DISPOSAL - The discharge, deposit, injection, dusping, spllling, Ieafing. or
placing of any solid waste or hazardous waste Into or on any land or water so
that any constituent therecf may enter the environsent or be emitted into the
alr or discharged In any waters, Including ground waters.

DISPOSAL FACILIYY - A facility or part of a facllity at which hazardous waste
Is Intentionaity placed into or on any iand or water, and at which . waste wili
remain after closure.

ENCAPSULATION - A strategy of abatement which Involves resurfacing or covering
surfaces, and to sea! or caulk with durable saterialis to prevent or control
chaiking, flaking lsad-contalining substances fros bscoming part of house dust
or accessiblie to chiidren,.

ENGINEERING CONTROLS - Msasures implsmented at the work site to contain,
control, and or otherwise reducs sxposurs to lead dust and debris,

EPA (DENTIFICATION « The unique number assigned by EPA to sach numbsr
genarator or transporter of hazardous waste, and each trsatment, storags, or
disposal facility.

EP TOXICITY - A test, calied the extraction procedure, that s designed to
identify wastes |ikely to !each hazardous concentrations of particular toxic
constituents into the ground water as a resuit of Ispropsr managssent.
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Leaching Is a character!stic of some hazardous waste,.

EXPOSURE MONITORING - The personal air monitoring of an employse’s breathing
zone to dermine the amount of contaminant (e.g., lead ) to which he/she is
exposed.

EXTERIOR WORK AREA ~ An outdoor porch, stairway, or other elsement of trim or
walls on the exterior of a buiiding.

FACILITY -~ All contiguous land, structures, other appurtenances, and
improvements on the land, used for treating, storing, or disposing of
hazardous waste. A facliity may consist of severai treatment, storage, or
disposal operational units, e.g., one or more landflils, surface impgaundments,
or a combination of them.

FEDERAL REGISTER - A documsent published daily by-the federal government that
contains elther proposed or final regulations, :

FINAL INSPECTION - inspection by a qualified inspector, Industrial hygiantst.-v
or local pubiic heaith officlal to determine whethar abatement and cleanup arse
complete.

FORCE ACCOUNT - A term used to desclibe 8 PHAs performance of modernization
work by the uss of employses as oppossed to psrformance by a contractor.

GENERATOR - Any person who flirst creates a hazardous waste, or any person who
flrst makes the waste subjsct to the Subtlitie C regulation (e.g., !mports a
hazardous waste, Initlates a shipment of a hazardous waste from a 75D, or
mixes hazardous wastes of different DOT shipping descriptions by placing then
Into a singie container). ’

GROUND WATER - Water beilow the land surface in a zone of saturatlon,

HAZARDOUS WASTE - As defined In RCRA the term "hazardous waste” means a sollid
waste, or combination of solid wastes, which because of Its quantity,
concentratiaon, or physical, chemicai, or infectious characteristics may

A) cause, or signiflcantly contribute to an increase in mortality or
an Increase in serious Irreversibie, or incapacitating
reversible, lliness; or

8) pose a substantial present or potential hazard to human heaith or
the environment when Improperly treated, stored, transported, or
disposed of, or otherwise managed,

As deflined in the regulations, a solid waste Is hazardous (f (1 meetls one
of four conditions:

1) Exhibits a charactsristic of a hazardous waste (40 CFR Sectlions
261.20 through 262.24).
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2) Has been !lIsted as hazardous (40 CFR Sectlon 261.31 through
261.33).

3 Is & mixture containing a iisted hazardous waste and a non-
hazardous solid waste (unless the mixture s specifically
excluded or no longer exhibits any of the characteristics of
hazardous waste).

4) Is not exciuded from regulation as a hazardous waste.

HEPA (High Efficlency Particle Alr) fliter is a filter capable of filtering
out particies of 0.3 microns or greater from a1 body of alr at 98.97%
efficiency or greater. )

HIGH PHOSPHATE DETERGENT - Detergent which contalins at ieast 5% trisodiun
phosphate.

INCINERATOR - Any encliosed device using controlied flame combustion that
neither meets the criteria for classification as a boiler or is listed as an
industrial furnace. '

INDUSTRIAL HYGIENIST - A person cert!fled by the American Board of Hygiene or
an industrial hyglenist in training, or an individual wlith equivaient
education or experience.

INITIAL SURVEY - A systomatic inspectlion of a dwelling unit by a qualified
Inspector, using a portabie XRF analyzer, atomic absorption spectroscopy, or
other approved testing techniques, to determine whether a lead-based paint
hazard is present,

INTERIOR WORK AREA - A hallway, room, or group of rooms In which an abateament
takes place on the Inside of a buliding.

LAKDFILL - A disposal faclllty or part of a facllity where hazardous waste is
ptaced in or on {and and which s not a land treatment faclility, a surface
Impoundment, or an injection well.

LANDFILL LINER - A continuous layer of natural or man-made materlals, beneath
or on the sides of a surface iapoundment, landflll, or landfill cell, which
restricts the downward or fateral sescape of hazardous waste, hazardous waste
constituents, or Isachats.

LISTED -~ Hazardous wastes that have been placed on one of three lists
deveioped by EPA: Non-specific source wastes; Speciflc source wastses;
Commerclal chemlical 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 definltion of hazardous waste,
are acutely toxic or acutely hazardous, or are otherwise toxic.
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" LOGBOOK - A notebook that accompanies each XRF analyzer, to record such
information as dally performance, maintenance probless, and average reading
tine.

MANIFEST - The shippling document, EPA form 8700-22, used for Identifying the
quantity, composition, origin, routing, and destination of hazardous waste
during its transportation from the point of gensral to the point of trsatment,
storage, or disposal.

MEAN - The arithmetic average of data vaiues. The algebraic sum of the data.
values dlvided by the number of data vaiues. When using an XRF, the mean is
the average of a series of numerical readings reported by the XRF,

MED!CAL REMOVAL - The temporary removal of workers due to eievated bliood lead
levels as defined in current worker protection standards.

MICROGRANS - One millionth of a gram: 453 grass In a pound, 28,310,000
alcrograss in one ounce.

O¥NER - A person, firm, corporation, guardlan, conservator, recelver, trustese,
executor or other judicial officer, who, alone or Jointly or severa!ly with
others, owns, holds, or controis the whole or any part of the freehoid or
leasehold title to any property, with or without acconpanying actual
possession of It, and shall inciude In addition to the holder of legal title,
any vendee in possesslon of it, but may not include a sortgagee or an owner of
a reverslonary Interest under a ground rent lsase.

PAINT REMOVAL - A strategy of abatement which entaiis stripping lead paint
from surfaces of cosponents. :

100 PERCENT TESTING - The process of parforming an Initial survey iIn all units
in & project (after lead-based paint hazards have been found during random
testing). :

PERMIT - An authorization, llicense, or equivalent controil document issued by
EPA or an authorized State to implement the regulatory requiresents of
Subtitle L Parts 284 and 265 for TSDs.

PERSONAL SAMPLES (for sampling lead dust) - Alr samples coilected from within
the breathing zone of a workser, but outside the respirator. The sasples are
collected with a personal sanpiing pump, puiling 1 to 4 liters/alnute of air.

PRECISION - The dagree of repeatabltiity of a series of successive
msasurements.

RANDOM TESTING - The process of performing an Initlal survey In a
representative saspling of units In a project.

RCRA - Resource Conservation and Recovery Act of 1376. What we commonly refer
to as RCRA Is an amendment to the first pisce of federal solid waste
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iegisiation called the Solid Waste Disposal Act of 1985. RCRA was amended In
1980 and most recent!ly on November 8, 1984, by HSWA,

REGULATION ~ The Iegal mechanism that spells out how a statute's broad policy
directives are to be carried out. Regulations are published in ths fedearal
Register and then codified In the Code of Federai Regulations.

REPLACEMENT - A strategy of abatement that entalls the removal! of comsponents
such as windows, doors, and trim that have lead painted surfaces and
Instatiing new components free of lsad paint.

REPRESENTATIVE SAMPLE - A sampie of 2 universe or whoie (e.g., waste sample
piie, lagoon, ground watar, or waste stream) which can be expectsd to exhibit
the average properties of the universe or whole.

SAMPLE SITE - A specific spot on a surface being tested for !ead concentration
through portabie XRF or taboratory analyslis.

SITE - The iand or water area where any faclility or activity is physically
located or conducted, including adjacent land used in connection with the
facillty or activity.

SMALL QUANTITY - A generator who produces less than 100 kg of hazardous waste
per month (or sccumulates less than 100 kg at any one time) or ons wsho
produces less than 1 kg of acutely hazardous waste per month (or accumuiatss
less than 1 kg of acuteiy hazardous waste at any one time).

SOLID WASTE - As definsd In RCRA the term “scilid waste” means any garbage;
refuse; siudge from a waste treatment piant, water.supply treatment piant, or
air poliution controi facllity; and other discarded material, inciuding solid,
Itquid, semisoltd, or contained gaseous materiai resuiting from industrial,
commerciai, mining, and agriculturai operations, and from community
activities, but doss not Include solld or dissolved material in domsstic
sewage, or sofld or dissoived materlals in frrigation return flows, or
Industrial discharges which are point sources subject to permits under the
Ciean Water Act, or special nuclear or byproduct material as defined by the
Atomic Energy Act of 1854,

STANDARD - Used iIn two ways in this manual: (a) fevels established by law or
reguiation, such as 1.0 lﬂ/clz (b) materiails to which known quantities of
isad have been applied; used to evaluate the accuracy and performance of the
XRF analyzer.

STANDARD DEVIATION - A mesasure of the preclision of ths readings, the averags
deviatlion of the deviations from the mean., The smailsr and standard
deviation, the more preclise the anaiysis, and the less variation there s 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 s then used to calcuiate how much the values vary from the mean
{(standard deviation » the square root of the arithmetlc average of the squares
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of the deviation from the mean). Many hand calcuiators have an automatic
standard doviation function.

STORAGE - The holding of hazardous waste for a temporary period, at the end of
which the hazardous waste |s treated, disposed of, or stored elsewhere.

SUBSTRATE - A surface upon which paint or varnish has been or may be applied.
Examples of substrates Includs wood, piaster, metal, and drywail.

SUBSTRATE EFFECT - The returning of x-rays fros the substrate to ths XRF
analyzer. These x-rays may be counted as lead x-rays by the instrument, so
that the Inspector may have to cospensats for this effect when taking readings
on the painted substrate.

TRANSPORTER - Any person engagsd in the off-site transportation of hazardous
waste within the United States, by air, rall, highway, or water, if such
transportation requlires 2 manifest under 40 CFR Part 262.

TREATMENT - Any msthod, technique or process, Including neutralization,
designed to change the physicai, chemical, or biclogical character or
composition of any hazardous waste so as to neutraiize It; or render It non-
hazardous or [ess hazardous: or to recover it, make it safer to transport,
"store, or dispose of; or asenable for recovery, sStorage, or volume reduction.

TSD - Acronym for treatment, storage, or disposal facillty.

Ug - the symbo!l for a mtcrogram, one milllonth of a gram: 453 grams In 2
poynd, 28,310,000 ailcrograms In one ounce.

ULPA or Ultra Low Penetration Air/Filter - A filter capable of flitering out
particies of 0.13 microns or greater from a body of alr at 98.9885 X
efficlancy or greater.

KORK PRACTICE CONTROL - See definition of englineering control.

XRF ANALYZER - An instrumsent that determines lead concent(ition inmiltigrans
per square centimeter (lq/CI2) using the principal of x-ray fluorescence.
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APPENDIX 2

Itess to Support Chapter 2

2.0 Seliected Element of Guidsiines on iaplementing the Hazard
Communication Standard

2.2 Medical Surveillance of Lead-Exposed Workers for Qccupational Exposure
to Lead

2.3 OSHA LIst of Laboratories Approved for Blood Lead Analysis [8/1987]

2.4 List of OSHA Regional Offices
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Appendix 2.1 - Sources Of Chemical Hazard Information

AlHA Hygiene Guide
Publlications Qffice
American industrial Hyglene Assoc.

Occupational Hea!th Guidelinss
NIOSH/OSHA (NIGSH Pub. No, B81-123)
Available from the Supt. of Doc

475 Molf Ledges Parkway
Akron, OH 44311-1087

Chemica!l Hazard of the Workplace

Nick H. Proctor & James P. Hughes

J.P. Lippincott Company
6 Winchester Terrace
New York, NY 10022

Clinlcal Toxicology of Commerclal
Products, 4th Ed.
Gleason, Gosselin and Hodge
The Wiiliams and Wiiliams Co.
Baltimore, MO

Condensed Chemical Dictionary
van Nostrand Reinhoid Co.
135 ¥, 50th Streset
New York, NY 10020

Dangerous Propertlies of Industrial
Materiai, 6th Ed.

irvin Sax

van Nostrand Reinhoid Co.

135 West 50th Street

New York, NY 10020

Handbook of Organic Industrial
Solvents, Sth Ed.
Alllance of American insurers
Loss Control Dept.
20 N. Wacker Dr.
Chicago, IL 60707

Industrial Hyglens & Toxicology
by F.A. Patty

John Wiiey & Sons, Inc.

New York, NY {five volumes)

NIOSH/OSHA Pocket Gulide to
Chemical Hazards
N!QSH Pub. No¢, 78-210
The Superintendent of Documents
U.S. Government Printing Office
Washington, 0.L. 20402

Page 149 The National

U.5. Gov. Printing Office
Washington, D.C. 20402

Recognition of Heaith Hazards in
industry

¥illias A. Burgess

John Wiiey and Sons

605 Third Avenue

New York, NY 10158

Reglistry of Toxic Effescts of
Chemical Sub.
U.S. Dept. of Heaith & Human
Services, Public Hea!th Servics
Centers for Disease Control
Nattional ‘inst. for Occupational
Safety and Health
(NIOSH Pub. No. 80-102)

The Industrial Environsent - I1s
Evaluation and Control
U.5.08pt.of Health & Human Srvs.
Pubilc Health Service
Centers for Disease Control
Natlonal inst., for QOccupationai
Safety and Health
(NIOSH Pub. No. 74-117)°

Threshold Limlt values for Chemical
Substan. & Phys. Agents In the
¥orkroom Environment with intendsad
Changes
American Conf. of Governmental
tndustrial Hyglenists
6500 Glenway Ave., Bidg. 0-5
Cineinnati, OH 45211

¥ashington Adm. Code Genseral
Gccupational Health Standards
Chapter 298-82 WAC
Department of Labor & Industries
Div. of Industrial Safety &
Heaith
P.0O. Box 207
Olympia, WA 98504
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Appsndix 2.2 - Medlica! Surveilfance of Lead-Exposed Workers

Medical Surveillance
of Lead-Exposed Workers

James P Keogh, M.D.

For decades phviicians responsible for the health DECISIONS IN SURVEILLANCE
of workers occupanonally exposed to lead have used
Bologic monionng to prevent mordidity. The acouracy While the abulity © recogruze and diagnose chins cal
and sumpixuy of the texs avalable have increased  lead powonng 15 basc to te physiuan s role. i« o by
easlxu v. and monionng has become mandaory  no means sulicent. The noerx of 2 rEiE!K pro-
N ManY sEWMNP 1nce the promulgauon of the Octups- ﬂusanSSBEuux:Rﬂsx:ﬁunﬁﬂﬁ!ﬁnﬂ
Rxnmtﬁan&,t! Admurustratson (OSHA) Lead  men. Thus discussion hopes W assi the phvean in
Sandar in 1978 Thu sandard mandaes that exch  deading: who needs © be put under susvedlance.
emplover euanln phviican responsible for the  when and how often 10 evaiume. shat tex (O use. how

meducal surverllance program. ¥ule the sandard pro- 0 assess an abnormal lead level, how o assess 3 nsing

ndes some minumum guidetines for frequency of mon-  lead level how © deade f sympeoms are reiated
tONNE NG when 10 remove workers from exposure.  lejd. when © remove individuls rom exposure. wnen
relies hegwvilv on the phyBiGan s EXPETUIE. AS COM- W PEMK 3 MM 0 EXPORCE, when O wsunite or

pluance wxh the sancird s Decome more widespread.  refer for treanent.

anv more Soaoes. e of whom have had linle clin-

cal expenence wh lexd posorung, have been called

on © supernse medical survedllance of expased popu-  UNDERSTANDING AND USING

lasons. Success 0 chew endesvors will requare nex  THE LEAD STANDARD

only an abidity 0 recogrue the sympeoms of plumbism,

but also an undersanding of the link berween survenl Surverlance of lesd-exposed workers in the United

lance and wervenoon. Sames mus be discussed wadun te contexs of the Leac

:Hacﬂiﬂxslsluuruuvﬂxsnl onE;-rd von. medical survestiance, 2us!gn&-d§nu:9=

for the subde symeeoms I can wam of 3 graduallv  exposure. fnancal provecnon for posoned workers
ncressng lend burden’ Me should become famuliar  and access 0 ndependers medical advice. Phased
-ivsuin5h¢alE:sxﬂuﬁdxnmz>aH&!¢ ndnﬁﬁgs_aﬂaﬁaus.nyoau aﬂlno:qn

Use of this Article in these Guidelines has been approved
r. P. Keogh, M.D.

Page 150 The Natlonal institute of Bullding Sciences, 1889



LEAD-BASED PAINT TESTiNG, ABATEMENT,

SEMINARS IN OCCLPATIONAL VEDICINE  Volume (. Number 2.

ened by 2 policy of granting exempuons. the siandard
has nevertneless 004 oW a8 2 success. wath wide-
spread comphance The phvsician involved in medical
survesilance of lead-expased wnrxers oughe 1o be famil-
1ar wih the pnncipal provisions of the Randard s they
impact on his role Because of the cnucal role of the
phvsician a5 health educator, he aiso needs o make
sure that the ndividuals under his care understand
their nghts regarcing the standard OSHA published
appendices o the Lesd Sandard 1n 1979 ix explan
the hazards of lead (Appendix A}, proade an explana.
uon of the sandard lor exposed workers (Appendix
B}, and outdine the requiremerus for medical survesl:
lance t Appenax C).

The sandard has secuons thx describe precuselv
what the emplover mux do (o comply sath s provi
siorg for medical survertlarce ind medical rernoval
A the same ume broad Lutude and responsibiiiy
delegated o the phvian. OSHA sates, “The examun.
ng phvsican, therefore. 3 given broad fexibiluy
wior spewfic protecuve procedures (o the needs of
individual empiovees” and ~ . the emplover must im-
plement thewe recommendauons.”

it s uniikelv thar OSHA enforcement could effec-
tvelv 253238 Or reguine the appopruzeness of the med-
xal deciions the physican makes in tus semng The
sandard does prowde empiovees with the ngne o get
1 second medical opyuon and as iong as dus was of-
fered bv the emplover. i 15 unlikety that anv muscake
ot musiudgrnent by the doctor could result in OSHA
ancuons. However, by tiang on responsibility withun
the survenllance program (35 the sandard requures )
the phvsicuan mav be expasing fumself o malpracuce
lhabiliy for anv faulings of the program. and a the same
ame shueicing the empiover. Accorcungly, e phvsiian
must make sure thix all aspeco of the survedlance pro-
gram meet not oniv OSHAS standards, but tus own
He ouglhit to be very sure ux the nght individuals are
under surveilance. and that workers sre being pven
acess 0 medical advee i the night ome. His decisions
DouL removal and retum (0 EXTONUe MUl Gke 1IN0
account dl the relevank medical informaton and not
oniv the resuls of biood lesd tesung. The phvsician
1o tunks he need ondv perform the required medical
exams and can safely enrug the scheculing 1o person:
nel and the educaion to safety may be in for an unpieas-
ant susprse.

WHO NEEDS 10 3E
UNDER MEDICAL SURVEILLANCE?

The OSHA sandard prescribes that anvone exposed
2 or above the acuon level of 30 mcym? of lead n
47 needs blood lead monuonng every Bix months.
Bevaure YUITICE CONIMINANON ANd subsequent expo-
MIRE LAN PV 3 role evern i (he Jaenice Of fugn ar
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levels. .t mav be appmpriate 1o include ome warkers
n medical monuoring when their personal air monitor
NG resuits are betnw the acuon level. {n practice. s
w14 10 draw 3 larger rather than a smaller Sircle around
potential sources of lead exposure

Monitonng strategy needs (0 ke into consideration
the sabiluy of the workforce. of working conditions.
and of work pracuces. In a relauvelv unchanging factory
serung « miav be possibie (o define 3 subpopulatiun
of expased workers by revieming personai sampiing
of aur levels and wmpe sampies of the environment. The
separauon of individuais and b classificacions in
exposed and not exposed groups once achieved might
be expecied 10 reman valid over ume. On the other
hand, f processes. avout, or personne! change fre-
quently. um:vbemvmguhmzomwno
@ currendy exposed.

Exposures i construction and demalmon work pro-
vide the exreme example of vanauon. [n such setungs
mortonng results provide wamings about who must
be inciuded in surveidiance, but canncx be relied on
exciusively o decide who an safelv be excluded

Vanabulity over ume muse also be taxen uito consid-
erasuon. The repiacement of more seruor personnel
with newer workers or of nonamokers with smokers
rught serve 1 ncrezse exposures relazed w0 work prac-
aces, even if ar levels were unchanged. Pardoxicaliv.
sability 1 3 workforce can Jometmes increase exXpo-
sure. In some planes engy-level pasiuons mav have the
lughes exposure. If hinng slows down for 2 ume.
ceftun workers mav sexle 1o Mgh exposure snerv-
level jobs that in ames of tugher rurnover they wouid
have moved through in 3 mager of moaths :

&t should also be remembered tha most rouune
inhouse ndustnal hvgiene measurements wiil Mave
been conducied when no probiems were known 0
have exisced with anv of the protectve svseerns. {f spiils
are commoapiace, f venalanon systemns maifuncuon.
o the plant 18 “Dunoned up” for the winter in 3 way
thas decreases make-up ar for the exhaust svsiems. the
avulable morutonng daxa may nox reflect reaily npical
exposure condisons.

kuanthvahkeh
w© varv from those under vhuch monionng was Jdone
and modify medical survesilance srazegy Kcorsingiv
Biologx monutoaing ougiv 10 Auncuon as 3 secondary
“safery-net.” laver of surverllance. To do 0 it ought
aiwavs 10 be spread 2 liaie wader than seems i first
(o be necessary

HOW OFTEN SHOULD MEDICAL
EVALUATIONS 3£ REPEATED?

AS nixed ove, the OSHA xandard requires that
workers exposed abuve the acuon level of Y0 meg m’
have dlood-lead and 2k protoprophsrin ZPP testng

ﬂnstltute of Buliding Sciences,
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MEDICAL SURVEILLANCE OF LEAD X HED RIIRKLRS oo Kow ah

every six months, Thase whose blood-lead levels are
& or above WOmcgdl are 1o be ofiered repeat tesung
# leay every rwo months unul the levels are agun
beiow 40 Thase workers who are remaoved from work
because of elevaed lead levels are 10 receve repeat
determinanons & leat monzhily. The standard funther
requires medical evaluauon be offered annuallv o all
individuals whose blood lead leveis are above 0 megy
d! and to each worker before assignment o an ares
where he wiil be expased above the acuon level. in
adciuon, an exposed empiovee mav request 3 medical
exarnuraton whenever he develops anv svmptoms that
rugix be related o0 lexd posoning and whenever the
empiovee wishes 10 discuss ceproductive hazards or
has vouble uning 2 negauve pressure respicaor. The
standard discusses medical evalusuon and survesilance
wth blood tests ( bwlogial monionng) separately. bu
i pracuce both need (0 be integraced under the direct
supervision of the respoasible doctor.

The phvsician needs © ake charge of tre program.
making sure that ail appropnate empiovees ae in-
cluded. personallv parucipang in e accompamang
health educanon, and assesung e resuiss of all labo-
raory rexy i the contexs of the ndividual’s previous
resuits and medical condinon. None of tus an safely
be deiegated © noaprofessionals.

Even odav, some emplovers condua the blood lead
surverllance wxth murumal input from the phvsican
who 8 legailv responsible. wath persoanel or safety
resporsibie for organuzing the program and uierpret.
ing the resuits. [n such siuasons te phvsiqan be-
comes directly invoived oniv with the exposed workers
= hose ames when blood levels exceed values tha
mandaie removal from exposure. and only aker the
decsions about removal have been made. Thus prace
& nsiev both for the exposed worker. who mav get iess
than opumal surveitiance, and for the physican who
is legaily resporsidle for the owcome.

The uwervals berween momtonng lud out in the
sandard need © be recogruzed as mununums. Repex
biood weung and phvaical exarmunaton ougit 0 be
done as frequentiv a3 needed M keep an eve on each
indiviiual emploves's lesd absorpuon. Newly-assigned
workers mav deserve more frequent monuoning for 3
ome. even \ 3 work area where other workers biood
values lave been sable. Because work pracuces an
makae an enormous difference g absorpaon. an nexpe
nenced worker mav be a paracular sk foc some ume.

The same blood lead and prowoporphvin values in
two differene workers mav samulate very different re
sponses. A value of 1Smeg/dl in one worker mught be
endence of 3 reassunng decline. while in anower o
migit represent 3 dramauc wcrease and require thar
the pinsicuan maxe 3 concertey effort 1o wdenufy the
vause O the increased absorprion Waing »ix montns
) repea the value n the second pauent. ot taling o
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recognize the need 10 iterview and examine :he D3
uent could prove disastroys.

ASSESSTNG THE HEALTH
OF THE LEAD EXPOSED WOREER

The phvsician conducung surverllance uses tus his-
ory, phvical, and Laboratory data (0 assess the dose
of lead the worker or pauent has absorded. to look
for endence of systeruc toxicity and end-organ dam.
age. and give hus advice about furure exposure and
zexment To & 30 requires an undersanding of te
value and limaanons of the ety used 1o measure dose,
1 knowledge of e common svmpeoms of lead poison-
ing. and an awareness of the pocenual long<erm effects
of exposure.

Massrg Dose

in unng biood lexd w0 mexsure the dose of lexd
absorbed by 2 paers, the phvnican should keep the
ex's lunuanons Srmiv u muad There s no subsatnuce
for imowng the blood-lesd level, and 1 manv expo-
fare siuaons biood lead may provide the most rel:-
able measure of tomi body burden and the best pre.
dicroe of symexoms. 8lood lead rises relsuvely rapudlv
siter exposure and conaniues 10 rse as ntake of lead
exceeds that whh can be exceed. U exposure s
interrupced. blood lead falls more ragidlv than pre-
dicted by the excrvaon of lead 1 unne alone. Ths fil
results from the ongomg process of redistbuuon of
lead w0 odher ussuey. partculartv bone. Blood lead
reflects recent absorpoon (or dunng penoas of net
CETETON. fecent Mmabslizanon from siores ) beter than
& does el body burden. Looiang & blood lead levels
sione cn be clirucally mssiexding. paruculary n sieus-
oons where exposure has been uxermugent, has con-
unued x 3 reiasvete iow level for a long ume. or has
been inerrupted some Gme before monitonng

Use of 3 second tes can often provide 3 better sense
of tocal dose. The accumuiauon of protoporphvins
red ceils. in reality 3 measure of end-organ damage.,
has been showm © correise well sath bodv burden
or “intermal dose” of lead®” Thas & usualiv measured
a free eryuocyte prowporphviin (FEP) or zanc proe>
porpinnin (ZPP). The lacer. 3 measurernent of tha
largess part of the procoporphvnns that are bound 0
anc, has the advancage of bring measurable direcuy
by Auorescence in 3 sumple et FEP and ZPP wre 2iso
elevaed Dy 1ron deficency. As die dose of iead »een
by the bone marrow incTeases. producton of hemo-
globin $ indudsted and prowoporphynns degin (0 nse
Thas process takes ume and the nse of FEP or ZPP
peripheral blood i further delaved by the nme it Lies
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for cells in the marrow (0 be released (o the cireula-
uon. Since snv parucular blood specimen contuns red
ceils of varving ages. there 1 3 delaving and summanz-
ing effect 1o the FEP and ZPP a3 thev rise and fil.

When the biood lead and FEP or ZPP are imterpreted
n the context of the worker s historv of exposuce over
ume, the phvsician can often ger 3 good functional
1dea of the extent of absorpuon Kk has taken place **
Ocrasonaily it mav be appropriae 1 assess body bus-
den more accucately For example. the queston of the
value of chelauon therapy may anse in a2 pauent who
3 30me mond\s removed from hus most intense expo-
sure and whose biood lead and FEP mav have recurned
© oniv shghtv eievaed levels. The mezsurement of
unnary excreuon of lead ater a chailenge dose of
EDTA provises the bes way © esumate body Rores i
such 3 suuanon.

Because cracking of laboraory values will have grext
unportnce in surveilance, the phvsician snouild take
parucular care \n making sure e values are acurae.
Use of 2 laboratory on the Centers for Duease Conerol
list of approved aboraones 15 required bv the sand-
ard. Bevause of the technucal difficulues of blood lead
deterrrunanons. and parpcularty because some labs
may not be runming specimens frequendv, paracular
care ought 1o De aken w0 assure quality conmrol. Fa-
muianzng onesell wwh the qualitv-conuoi scheme the
lab uses u 2 wse Wes B U regularly chedang the
reprociucibility of results by sending split specimens
on an unannounced basis.

LOOKING FOR TCXICITY

A careful husory 4 the disuaan's pnmary ol
detecung evidence of waty fom lead Phvaical signs
of lead pouoning or end-organ damage (for sxampie.
vl lead line, frank wris drop) have become quue
rare n the Unsed Somes. Zarty warrungs of svatemnic
poisoning mav elude 3 hurmed or Gareless nieriewer.

Earty svngeoms of posonung are nonspecific and
are often thoughx by the panens © be mandesoons
of 3 viral iness. srens, or even part of the a@ng proc-
e o noung 2 change i the pagent s personaliey and
betawior, famuly members mav nbute 1t © pav-
chologc ratwer than phiyscal Excoors. Arthraiga and mv-
alga are often hought © be secondary © arthnus whuch
some paoencs are wlling 1o accepe as 3 nanural part of
Fomng oider. In evaluaing Uwe lead-exposed patent.
the physicaan needs o lisen for anv subde change in
overall sense of well-bewng, in sieep pattern, and
13 and mvalgias, Or general uredness. Mav emerge
only when the GOCIOr 2sks Open-ended quesuons Abow
tie pavent and hus e Soft neuroiogic svnproms,
perhaps the Most COMMON fiNing in €ariy 1ead PUIson-
g, e uaen the haroes 1O elicit uniess fymin members
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are questioned. The physician invoived in surverilunce
has 2 challenging @ak. but one enormousiv easier ¢an
thae of the prunary physician 1n such siuanions. since
he s slerted 0 the possibiliy of fead toxicity and has
athand 3 record of the pauent s absorpuon in the past

Mhysical examunauon wall rareiv show evdence of
lead-celated probiems. and is of principal value 1n lcok:
ing for endence of other disesse. A careful neuroiogic
exaum may show subtle evidence of peripheral nerve
problem i an otherwse relauvely asvmpomauc p3-
vent Tesss for nerve entrapment (Phalens, Tinnel's)
oughs 1o be inciuded. especiailv in workers doing g-
OFOuS OF repeutive manual work,

The sandard requires assessment of hemoglobn,
hematocry, red cell morphology. blood ures nirogen,
and reaurune. Other survenllance of end-organ func-
non duough laboratory tests s left 10 the discreucn
of the pitviacan. It umportant o remember that while
lead may depress the hemogiobn, frank anema n
moK wocking populanons will be rare. The physicun
OUGIR 2gaun & keep an eye on trends as well a3 absoiute
vsives In chinkang abous possibie renal effects. one
mus remember tha lead is princapally 3 cubular woun,
and tha dwe usai dirsal wess (S8UN, cresinune) are
reisavely insensitve w0 cubular dvsfurcoon. Keepung
an eye on unc Ao i3 wase, since lead appears w Guse
saurrune gowu by a3 effects on excreuon.

Tess of penpherai and cenzral nervous function mav
s00n peovide usefial tools for surveallance. as work pro-
grosses o fnd 2 amply adrmurustered bagery Relarve:
limie work has been done on the dimucai aspecss of
lead's reproducave effeas. For e present, sernen anal-
ysis, ) amention 0 changes wt count. moohey. and
morphoiogy, 3 the only climcally avalable wse °-

KEXPING TRACX OF
THE DOFORMATION GATHERED

As anw surverilance scheme progresses. the amount
of dacs collexzed wall grow and mav become unimanage:
able uniess care 13 aken © keep « organuzed. Because
2 13 30 UNPOrTNE © kaep rack of the tends ¢ excn
individual's lab dacs the phvsizan should resist the
empenon w review lab slips 1 aggregaie and focus
only on the “aboormal” values. Whie dus mav wonx
well for clinical dxs 11 an office peactice it Gan cause
SEMOuS Cverugies 1 3 survedlince program.

As 3 prcncal measire the physican should have ail
lab resuits entered 0o 3 wmbulsr and graphic record
for each individual. Rewvvew of Nie grapns created sl
provide an mmediae visual unpression of the rung
values. [n aadinon © indmdual graphs. « mav be vt
uable © superunpose e individual grapns (O crexe
graphs foe deparuments. shufis, or the entire workforce
it mav aiso be usefui 10 look a ievels of senonny ur
date of lure 11 (hose workforees whose expusures it

institute of Buliding Sciences,
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MEDICAL SURVEILLANCE OF LEAD DXPOSED FORKERS ~ Kr-gn

the past were much hugher than current exposure. Sep-
araung the daa of smokers from non.smokers mav
s be Reipfui wnen dreakdown in housekee-pmg and
hvgiene i3 suspecied.

HOW TO RESPOND TO RISING
OR ABNORMAL TEST RESULTS

‘A nsing dlood lead mav be a2 sign of 3 pauert who
needs medical help. or 2 work environment that needs
umprovement. or bodh judgement and adequate infor-
Mon Ire necessarv io shiape the appropriate
eSponae 1 each UNGKION. A nse 1 biood lexd from
15 10 38 mcgd! mav meru careful invesugation. while
2 level of 40 10 3 pauent wuh chroqically elevaied leads
mav not An increase of lead levei for a newiv assigned
worker i1 an ares where other workers levels have
been decluung mav focus atenuon on thar incividual's
00 assignments and worx hadis. On the uder hand,
 the overall wend of lead levels in 2 deparument
up. 1t Mav e MOre JPPropnate 10 ask for remonnonng
of ur levels tan m grve 3 lecrure abuut personal
hvpene. Bological momtonng o first and foremost
informanon abow the heaith of indivicuals. Taken
aggregae. 2 4 dso yivaluabie nformanon about the
heaithfulness of the sork enviroament. The physician
newds to dunk about X n Do ways.

Then a patier s blood lead @ nung, de phvsician
needs to vam the pauent and Gke ymmediie seps 1
reduce absorpuon. This mav be accompished tw
changing the work environment of the worker s habis
while dlowng die individual © conunue X he same
asgnment n such 3 sEUaLON & 13 UNporTant to fre-
quentiv repeat biood tesung At cxher imes it mav e
more [udiCous (10 remove the wocrker from exposure
enurelv. The phvsioan @ nce limued 0 tus obligason
© recommend removal from exposure by the speaific
gudennes of the sandard Even f blood lead i sll
weil below the “pull” level tw phvsician cn recom-
mend removai from exposure when tae 18 the most
ppropnate response. In general, the hugher the lead
nd FEP remembenng the tempoezl response of both
tests 10 increased absorpuon), and die faser the rate
of nse, the mser & 18 1o get the pauent out of exposure
while assessing wha went wrong. Unless the problem
s largeiv one of personal habits. removai Joesn ¢ solve
the problem. The worker now asied (o replace the
pauent mav be equallv & nsic and anenton sl needs
0 be forused un the nsk of absOPUON i the specific
b,

The preserce of sympeoms mav also be 3 reason ©0
ake vigurous steps. someumes inciuding removal from
L3POSUrE. (0 Kop dbsorpuon, The phvsicuan needs ©©
take JIre ROt O JRdUte RInpIuMs (O lead posoning
without conswdenng the pushibilicy of Jther Jdisese
Deing present. AL the same tme he shouid take care
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ot to grve the pacent the impression he luoking
for excuses nox 10 diagnase lead tomcitv in 3 worxer
who has been absorbing lead. tie most fikelv explana.
ton for vpical symproms s (e3d posoning.

Before rerurning 3 sympromatic patient to prental
exposure. the phviian should waw for resolution of
svmpioms and 2 return of lead and FEP or 2PP vilues
o normal. Using the sandard's guidelines of 3 bluod
mm&wmmﬂummmmhmmm
widuai who has been sympromacc.®

KEEPING AN EYE ON THE FOREST

The goal of anv surverilance program s w mummize
any adverse effecs e vOrk enwvronment mav have
on those who work there. n dealing with the dav 1o
dav problemns of individual workers, the responsible
phvacian should not muss the forest for the trees Be-
cause of e siow phase-n of the Lesd Sandard and
the use of dulfering “pull” levels for blood lead. it s
possibie 1o become confused sbout what 1§ an “xcept.
abie” level of lead burden.

Moreover. many ndinduals working in [ead indus-
mes conanue 1 have elevated lead and ervihroovte
prowporphvnn levels tha they developed duning the
years before the Lesd Sandard imposed s conrols
on exposure. The results of surverlance on dhese indi-
widuals mav reflect the legacy of e past as well 2
Curver exposures.

The phvsiczan responubie for 3 surverlance oro-
gram needs 10 reman cognuzint of the ncressing
amounu of research showmng evdence of lead s omic:y
= levels dhought 0 be safe even 3 decade 1go Since
the OSHA sandard was promuigated evidente "as
mournted that some &/ it assumpuons about dose and
olopxal response need revanon. (n years past, manv
sthors saed categoaically thx sympeomane lead
poisorung never occurred when te lexs level w23
beicw some given number. oftens 80. In prepanng e
sanciard the federal government reviesed the then
currenk liceranure and sought expert aawvice about the
usue of safe levels of absorpoon and exposure. The
result of thus process fxed on de 1des tha mauncning
2 populanon's blood jead level 3t about 40 would pro-

have snce demonsirated adverse effect on heaith
among panents with blood lead levels weil wacun thore
permunted by the sandard. While many of these repors
discuss the concepx of abnormalines of phvsiviogy
among pauents wih “avmpomanc” or “subchimwal”
lead pouoning. « 9 clear from the repons tha manv
of the pauents 1 QUESUOn were, i1y fAGT, MPUMILS
This literature. Desides documenung the oresence .f
orective s1gns of neuroiogical Jvsfuncuion. has «haro-
ened the Jdebate on e question uf W conMitiies
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SYmpomanc lead posoning Concern 18 growing about
the potenual long term effects of “low levei” leag ab-
sorpuon nn blood pressure and neurviogical function.
1t 19 clear thaz J there o 3 "threshold” for iead's geleten-
ous effects on the human organtsm. i 1 Aot vet defined.
an mav even be below the level 1o wiuch we are ail
exposed in the general wban environment

in conuolling the exposure of workers © lead. one s
goal ought 10 be to reduce blood levels and body
burdens (o those seen i the COMMUALY 0 general,
No extra adsorpoion of lead a the workplace s desir
able. and absoluté Prowecuon ought 1o be the goal.
Actueving dus goal mav ncx be possble w all work:
places & all umes because emplover and emplovees
may not be wiling or able ©© Gke the Keps necessary.
Thule these soes of compromuses with the wdeal mav
be necessary, the physiaan should Aot compromise
the clantv of tus adwice and should make dear that
mere compliance wich the OSHA standard s the mini-
mum required by law, acx the maxmum than Gn be.
apred 10,

Keeping thus perspecuve 13 umporant to the pracucal
dav © dav spproach 0 survesllance. [n the vorw of
suanons empiover and emplovees mav begin 1o be-
lieve that av blood level beiow those mandaced for
removai 5 mithout fisk or corsequence. The saandard
may then be used a3 3 “speed lunn” and workers be
allowed 10 remaun exposed unal thew lexd nses above
e 60 mog/d! lirmucy (or the alternagve limu of tree
tens whose average s above 50) before removal w 2
lower exposure 100, The removed worker s replaced
v another 10 whom the same tung octurs. A3 long
a3 there are sulicienc non-exposed obs avadabie ths
process mav conunue indefinitely allomng more and
more workers (0 develop larger and larger bodv bur-
aens. { The process of being puiled &t 60 and ceturmed
a 30 moydl wall gracually allow a larger and larger
body burden. even if blood levels never greadv exceed
60). Thunkung of medical survenilance i3 merely enforc-
ing a “speed luni” of 60 can resuit » mom of the
“raffic” moving between 50 ancd 70. In such 2 setung
the medical task 13 rapsdly complicaed by “crashes”
of acute SYMPEOMINe poucnng

The phvsicuap running 3 medical surverilance pro-

Page 155

The National

gram shouid look forward to seeing the biood leveis

of thase under his care remain normal (foe those re.

centy hired} Or return toward normai (for those with
prioe body burdens). By wachiul use of bological
monitonng, by careful liening (o patiens, by feeaback
o those responsible for work condiuons, and above
all bv effecuve heaith educauon, those goals can be
ahieved
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LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

Appendix 2.3 - OSHA-COC LIST OF LABORATORIES APPROVED FOR BLOOO LEAD ANALYSIS,

MARCH-AUGUST 1987
ALABANA

ALABAMA REFERENCE LABORATORIES, INC.
ATTN: OC COOCRDINATOR

P.0. BOX 4800

MONTGOMERY, ALABAMA 35103

CALIFORNIA

CENTRAL DIAGNOSITIC LABORATORY
ATTN: JAMES T. DANSON

18408 OXNARD STREET

TARZANA, CALIFORNIA 91358

INDUSTRIAL HYGIENE LABORATORY

MEDICAL DEPT.

BLDG. 201, MARE {SLAND NAVAL SHIPYARD
VALLEJO, CALIFORNIA 84582

KAISER FOUNDATION

ATTN: ALLAN ZIMMERMAN

10407 MAGNOLIA .

NORTH HOLLYNOOD, CALIFORNIA 81801

LETTERMAN ARMY MEDICAL CENTER

DEPT. OF PATHOLOGY, ROOM 202

BLDG. 1100, PRESIDIO OF SAN FRANCISCO,
CALIFORNIA 94109

MEDICAL SCIENCE LABORATORY
ATTN: JACK D. GARNER
2029 DIVISADERO STREET
FRESNO, CALIFORNIA 93701

NICHOLS INSTITUTE REFERENCE LABS.
ATTN: ROXANN PETTIS, M.T.

26441 VIiA DE ANZA

SAN JUAN CAPISTRANO, CALIF. 92135

PHYSICIAN'S REFERENCE LABORATORY
ATTH: E.B. VEISSMAN, PH.D.

15162 TRITON LANE

HUNTINGTON BEACH, CALIFORNIA 92649
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ARIZONA

CAMON CLINICAL LABORATORY
ATTN: DAVID ALTHAUS, M.D.
210 NORTH 24TH STREET
PHOENIX, ARIZONA 85034

CENTRAL PATHOLOGY LABORATORY
ATTN: MR. JERRY ¥. CURRY
1110 NORTH DUTTON AVE.

P.O. BOX 1708

SANTA ROSA, CALIFORNIA 85401

INTL CLINICAL LABS-WESTERN
ATTN: JAMES E. FITZIWATER, M.D.
6511 GOLDEN GATE DRIVE

DUBLIN, CALIFORNIA 84568

LABORATORY SERVICES

ATTN: SPENCER HIRAK!, PH.D.
887 MABURY ROAD

SAN JOSE, CALIFORNIA 95133

LOMA LINDA FACULTY MEDICAL LaB
ATTN: RONALD HILLOCK
LOMA LINDA, CALIFORNIA 892354

MEMORIAL MED. CENTER OF LONG BEACH
ATTN: CHEMWISTRY DEPY.

28071 ATLANTIC AVENUE

LONG BEACH, CALIFORNIA 80801

PATHOLOGY INSTITUTE

ATTN: R. THOMAS/DEBBIE ARNOLD
2820 TELEGRAPH AVENUE
BERKELEY, CALIFORNIA 94705

REFERENCE LABORATORY

ATTN:GEQFFREY N. MOYER, M.D.,PH.D.
1011 RANCHC CONEJO BLVD.

NEWBURY PARK, CALIFORNIA 81320

institute of Bullding Sciences, 19838
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ROCHE BIOMEDICAL LABS., INC.

ATIN: C. ROMME. & E.G. SIMON, M.D.
3714 NORTHGATE BLVD.

SACRAMENTO, CALIFORNIA 85834

SMITH KLINE BIO-SCIENCE LABS.
ATTN: PETER S. NOCE, M.D., PH.D.
7600 TYRONE AVENUE

VAN NUYS, CALIFORNIA 91405

COLORADD

C3MR1 - ANALYTICA, INC.
ATTN: PETER MIHAL!K
5920 MCINTYRE STREET
GOLDEN, COLORADO 80403

GATES ENVIRONMENTAL LAB

ATTN: THOMAS M. VINCENT, H.B.qu'
65 EAST MISSISSIPPI a0%” 7
DENVER, COLORADO 80217

CONNECTICUTY

CONN. DEPT. OF HEALTH SERVICES
LABORATORY DIVISION

ATTN: M.R. MICHINI, PH.D.
P.O., BOX 188§

HARTFORD, CONNECTICUT 06144

UNIV. OF CONN. HLTH. CENTER

J. DEMPSEY HOSPITAL

ATTN: MICHAEL LADZINSKI

263 FARMINGTON AVENUE
FARMINGTON, CONNECTICUT 06032

DELAWARE

MEDLAB, INC.

ONE PIKE CREEK CENTER
WILMINGTON, DELAWARE 19805
FLORIDA

DIAGNOSTIC SERVICES, INC.
349 TAMIAM! TRAIL 8

P.O. BOX 2887
NAPLES, FLORIDA 33840
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SAN FRANCISCO DEPT OF PUBLIC HEALTH
ATTN: MICROBIOLOGY DEPARTMENT

101 GROVE STREET, ROOM 419

SAN FRANCISCO, CALIFORNIA 84102

UNIVERSITY HOSPITAL

CLINICAL PATHOLOGY

ATTN: OAVID N. BAILEY, W.D.
225 DICKENSON STREET, H-720
SAN DIEGO, CALIFORNIA 92103

SAINT FRANCIS HOSPITAL

ATTN: D.L. BOWERMAN, M.D.

800 EAST PIXES PEAK AVENUE
COLORADO SPRINGS, COLORADD 808903

OLIN ENVIRONMENTAL HYGIENE LAB
ATTN: JAMES P. DANSON

S1 SHELTON AVENUE

NEW HAVEN, CONNECTICUT 06511

YALE-NEW HAVEN HOSPITAL

DEPT. OF LABORATORY MEDICINE
ATTN. PETER JATLOW, M.D.

20 YORK STREET .

NEW HAVEN, CONNECTICUT 08504 -

b.c.

WALTER REED MEDICAL CENTER
DEPARTMENT OF PATHOLOGY
ATTN: SPECIAL CHEMISTRY
NASHINGTON, D.C. 20307

IDAHO

TREASURE VALLEY LABORATORY, INC.
ATIN: N.C. PIERCE

5475 BETHEL STREET

BOISE, I1DAHOQ 83707

The Nationa! institute of Bullding Sciences, 1388
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GEORGIA

CENTERS FOR DISEASE CONTROL
METABOLIC BIOQCHEM BR-HANES LAB
ATTN: MS. ELAINE GUNTER

BLDG 17, ROOM 2814

ATLANTA, GEORG!A 30333

ICL - ATLANTA .
ATTN: ROBERT JERNIGAN
3500 MCCALL PLACE
DORAVILLE, GEORGIA 30340

ILLINDES

‘ARGONNE NATIONAL LABORATORY
BLDG 202

ATTN: D. PETERSON

8700 SOUTH CASS AVENUE

CHICACO DEPARTMENT OF HEALTH
ATTN: H.G. ORACH, PH.D.
RICHARD J. DALEY CENTER
CHICAGD, {LLINOIS 80802

ILLINOIS DEPT. OF PUBLIC HEATH
ATTN:

535 NEST JEFFERSON STREET
SPRINGFIELD, ILLINOIS B2761

METPATH, INC.

ATTN: LYNN BONSE

1388 MITTEL BLVD.

1355 MITTEL BLVD.

WOOD DALE, ILLINOIS 80191

PARKE DEWATT LABORATORIES
ATTN: J. ALANATTAR
5445 NEST DIVERSEY
CHICAGO, JLLINGIS 80838

INDIANA

INLAND STEEL COMPANY

DEPT. 8-210

ATTN: EILEEN COMMINGS

3210 WATLING STREET

EAST CHICAGO, INDIANA 48312
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DWIGHT D. EISENHOWER ARMY MED CTR
ATTN: CHIEF, CLIN. PATH. LAB

BLOG 300

FORT GORDON, GEORGIA 30805

AUGUSTANA HOSP. & HEALTH CAR CTR.
ATTN: H.H. ROTHENBERG, M.0.

2035 NORTH LINCOLN AVENUE
CHICAGO, ILLINOIS 605614

DEERE & COMPANY

INDUSTRIAL HYGIENE LAB

ATTN: THOMAS M. SNYDER

1231 - 13TH STREET

EAST MOLINE, [LLINOIS 61244

MEMORIAL MEDICAL CENTER

ATTN: GRANT 0. JOMNSON, M.D.
800 WORTH RUTLEDGE
SPRINGFJELD, ILLINDIS - 62781

MICHAEL REESE HOSPITAL & MWED. CTR
PATHOLOGY DEPT.

ATTN: M.A. SWERDLOW, W.D.

KING DRIVE AT 28TH STREET
CHICAGO, I1LLINOIS 80816

SMITH KLINE CLINICAL LABORATORIES
ATTN: SURVEY COORDINATOR

508 EAST STATE PARKNAY
SCHAUMBURG, ILLINOIS 60185

MEDICAL LABORATORY

HAYMOND, COSTIN, BOLIGNER & WARNER
ATTN: ROBERT L. COSTIN, M.D.

5940 WEST RAYMONO STREET

INDIANAPOL IS, INDIANA 46241 N
317'419*6#@7-a§pz

3T~2YR - 2UHE pr
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SOUTH BEND MEDICAL FOUNDATION
ATTN: LUIS N. GALUP, M.D.

530 N. LAFAYETTE BLVD.

SOUTH BEND, IKDIANA 4860}

INDIANA

UNIVERSITY HOSPITAL

DEPT. OF PATHOLOGY N-440
ATTN: JOHN C. BAENZIGER

926 WEST MICHIGAN STREET
INDIANAPOLIS, INDIANA 46223

10KA

JOHN DEERE DUBUQUE- WORKS
ATTN: R.E. DEBORD

P.0. BOX 538, DEPT. 875
DUBUQUE, 10WA 52001

UNIV. OF 10WA HOSPITALS & CLINICS
ODEPT. OF PATHOLOGY

ATIN: MARIE WIiTTHOFT

145 MRC

FOMA CITY, I10WA 52242

KANSAS

810 CENTER LABORATORY
ATTN: RICK FRIESEN
3100 N. HILLSIDE
WICHITA, KANSAS 67218

KENTULKY

ST. ANTHONY HOSPITAL

ATTN: LASILO MARK, M.D.
1313 ST. ANTHONY PLACE
LOUISVILLE, KENTUCKY 40204

LOUISTANA

ETHYL TECHNICAL CENTER

ATTN: E.M. SCHAEFFER

8000 GSRI AVENUE

BATON ROUGE, LOUISIANA 70820

Page 159 The National

ST. CATHERINE HOSPITAL OF EACH
CHICAGO, INDIANA, INC.

ATTN: P.B. CABRERA, W.D.

EACH CHICAGO, INDIANA 46312

NITHAM MEMORIAL HOSPITAL
ATTN: DAN CONEN

1124 NORTH LEBANON STREET
LEBANON, INDIANA 46052

UNIVERSITY HYGIENIC LABORATORY
ATTN: DES MOINES BRANCH

EAST STH AND GRAND HA WALLACE BLDG.
DES MOINES, 10WA 50318

ST. FRANCIS REGIONAL MEDICAL CTR
ATTN: JOE J. LIN, M.D.

829 N. ST. FRANCIS

WICHITA, KANSAS 67214

UNIV. OF KENTUCKY MEDICAL CENTER
CLINICAL LABORATORIES

ATTN: EDSEL R. BAKER

8080 ROSE STREET  HL-400
LEXINGTON, KENTUCKY 40536

OCHSNER FOUNDATION HOSPITAL
ATTN: CHEMISTRY

1518 JEFFERSON HIGHWAY

NEW ORLEANS, LOUISIANA 70121

fnstitute of Bullding Sclences, 1989



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

MARYLAND

KENNEDY INSTITUTE

TRACE METALS LABORATORY
ATTN: DR. J.
707 NORTH BROADWAY Of-550-0348

BALTIMORE, MD 212058
METPATH, INC.
ATTN: E. QUINTOS, ¥.D.

5516 NICHOLSON LANE
" KENSINGTON, MD 20898

MASSACHUSETTS
BIO-MEDICAL LABORATORIES

10 WINTHROP STREET
WORCESTER, MASSACHUSETTS 06104
CLINICAL SCIENCE LABORATORY, IKC,
ATTN: STANLEY G. ELFBAUM, PH.D.
§1 FRANCIS AVENUE
MANSFIELD, MASSACHUSETTS 02048
DAMON CLINICAL LABORATORY, INC,
ATTN: RICHARD ¥, KOCON, PH.D.
82 WILSON WAY
WESTW0O0D, MASS. 02194
MICHIGAN

CHRYSLER CORP. IND. HYGIENE LAB.
ATTN:
12220 OAKLAND AVENUE
HIGHLAND PARK, MICHIGAN 48288
CONTNL. BIO-CLIN LAB SVC., INC.
ATTN: MW.G. VANDER PLOSS

2740 - 28TH STREET

GRAND RAPIDS, MICHIGAN 49508

GENERAL MOTORS INDUST. HYGIENE LASB

RESEARCH ADMIN., BLDG., ROOM 3-2239
ATTN: DONALD J. HART, PH.D,
30500 MOUND ROAD

WARREN, MWICHIGAN 48090
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MARYLAND MED!CAL LABORATORY, INC.
PATH. BLDG.

ATTN: SELVIN PASSEN, W.D.3ci-247-4/CC

1901 SULPHUR SPRING ROAD
BALTIMORE, MD. 21227

UNION HOSPITAL OF CECIL COUNTY
ATTN: PAT REED, MT., ASCP

108 SINGERLY AVENUE

ELKTON, MWD 21821

BIORAN MEDICAL LABORATORY
ATTN: ROBERT MEEMAN
877 MAIN STREET

CAMBRIDGE, MASSACHUSETTS 02139

ESA LABORATORIES, INC.
ATTN: RICHARD R. XKEENAN, PH.D.
43 WIGGINS AVENUE

BEDFORD, MASSACHUSETTS 01730

CLAYTON ENVMNTL. CONSULTANTS, INC.
ATTN: JOHN SPURR

22345 ROETHEL DRIVE |

NOVI, MICHIGAN 48050

DETROIT HEALTH DEPARTMENT
HERMAN DIEFER HEALTH COMPLEX
ATTN: JESSE F. GOODWIN, PH.D.
1151 TAYLOR

DETROIT, MICHIGAN 48282

1988
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IH1-KEMRON LABORATORY

ATTN: CHARLES 0. BRAYAN

32740 NORTHWESTERN HIGHWAY
FARMINGTON HILLS, MICHIGAN 48018

TOXICOLOGY LABORATORY CENTER
ATTH: GERRIT E. SCHUT

5836 EXECUTIVE DRIVE
LANSING, MICHIGAN 48911

M{NNESOTA

HENNEPIN COUNTY MEDICAL CENTER
CLINICAL LABORATORIES

ATTN: DON CHANDLER

701 PARK AVENUE SOUTH
MINNEAPOLIS, MINNESOTA 55415

MINNESOTA

MAYO LABORATORIES

ATTN: DR, R.D. ELLEFSON
210 HILTON BLDG.

ROCHESTER, MINNESOTA 55805

MISSISSIPPI

THOMAS F. PUCKETT LABORATORY
ATTN: MS. JACKIE BLAKENEY
NO. 1 MEDICAL BOULEVARD
HATT{ESBURG, MISSISSIPPI

MISSOUR!

CITY OF ST. LOUIS

ATTN: PUBLIC HEALTH LABORATORY
634 NORTH GRAND BLVD.

ST. LOUIS, MISSOUR! 83103

MISSOUR! DEPT. OF SOCIAL SERVICES
ATTN: R.H. GNAFSINGER, PH.D.
P.0. BOX 570

JEFFERSON CITY, MISSOURI 65102

SMITH KLINE BIO-SCIENCE LABS.
ATTN: R.L. PATRICK, M.D.
11636 ADMINISTRATION DRIVE
CREVE COEUR, MISSOUR! 63141
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MICHIGAN DEPARTMENT OF PUBLIC HLTH
BUR. OF ENVIRONMENT & OCCUPTL. HLTH
ATTN: MARGO L. SCHAFER

3500 N. LOGAN ST., P.0. BOX 30035
LANSING, MICHIGAN 48908

ADVANCE MWMEDICAL & RES. CTR., INC.
ATTN: MR. ROBERT L. MOLONEY

1270 DOR1S ROAD

PONTIAC, MICHIGAN 48057

MAYQ CLENIC

CEPT. OF LAB MEDICINE

ATTN: RODNEY W. FORSMAN
200 1ST STREET, S.¥.
ROCHESTER, MINNESOTA 55905

NORTH CENTRAL LABORATORIES, iNC.
CLINICAL LABORATORY DIVISION
63875 SAURVIEW OR., P.O. BOX 1417
ST. CLOUD, MINNESOTA 56302

NEBRASKA

PHYSJC!ANS LABORATORY SERVICES
ATTN: DOR. B.Y. ROFFMAN

105 NORTH 37TH STREET

OMAHA, NEBRASKA 68131

ENVIRONMENTAL TRACE SUBSTANCES
RESEARCH CTR., UNIV. OF MISSOURI
ATTN: LYNN HARTMAN

ROUTE 3, SINCLAIR ROAD

COLUMBIA, MISSOURI 65203

ST. LOUIS COUNTY HEALTH DEPT.
ATTN: W, E. BLACK, PH.D.

8012 S. BRENTW0OD BLVD.
CLAYTON, MISSOURI 63105

Institute of Building Sciences, 1583
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THE DOE RUN CO.

ATTN: QUENTIN SCHMIDT, JR.
BOX 500

VIBURNUM, MISSOURI 85566

UPSHER LABORATORIES

ATTN: GEORGIANNA DORRELL

20 EAST FODURTEENTH STREET
KANSAS CITY, M{ISSOURI 64106

NEVADA

REYNOLD'S ELEC. & ENGINEERING CO.

INBUSTRIAL HYGIENE LABORATORY
ATTN: A.R. FRAZIER

“P.0. BOX 14400

LAS VEGAS, NEVADA 89114

NEW HAMPSHIRE

NEW HAMPSHIRE PUBLIC HEALTH LAB.
DiVISION OF PUBLIC HEALTH

ATTN: VERONICA MALMBERG

HAZEN DRIVE - STATE LAB BLDS.
CONCORD, NEW HAMPSHIRE 03301

NEW JERSEY

ACCUMED DIAGNOSTIC LaAB
ATTN: STANLEY LEVY

187 LIVINGSTON AVENUE

NEW BRUNSWICK, NJ 08901

KAULSON LABORATORIES, INC.
ATTN: PRASHA S. XAUL, M.D.
691 BLOOMFIELD AVENUE

REST CALOWELL, NJ 07008

NEWARK BETH iSRAEL MED CENTER
ATTN: KAMIL GAL, W.D.

201 LYONS AVENUE

NEWARK, HJ 07112

NEW MEXICO

THE REFERENCE LABORATORY, INC.
ATTN: DAN FRANKLIN

1224 CENTRAL, S.E.
ALBURQUERQUE, NEW MEXICO 871086

Pags 162 The Matignal

THE DOE RUN COMPANY

ATTN: B. ALBANO, M.D.

881 MA|N STREET, P.0. BOX 158
HERCULANEUM, WISSOURI 63048

SIERRA NEVADA LABORATORIES
ATTN: ANTOINETTE CAVIN
888 WILLOW STREET.

RENO, NEVADA 89502

ACCUTEST LABORATORIES

ATTN: RALPH J. PUGLIESE, SR.
578 LIVINGSTON AVENUE

NORTH BRUNSWICK, NJ 68902

METPATH, INC.

ATTN: JOSEPH E. 0°BRIEN, M.D.
ONE MALCOLM AVENUE

TETERBORG, NJ 07608

ROCHE BIOMEDICAL LABORATORIES, INC.
ATTN: M. HAIDER, PH.D.
5 JOHNSON DRIVE

RARITAN, NJ 08869

S.E.0. MEDICAL LABORATORY, INC.
ATTN: KEN PAULK

500 WALTER, N.E., SUITE 500
ALBURQUERQUE ,NEW MEXICO 87102

Instituts of Bullding Sciences, 1839



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

NEW YORK

BENDER HYGIENIC LABORATORY
ATTN: JEFFREY 0. HUBBARD, M.D.
9 SAMARITAN DRIVE

ALBANY, NEW YORK 12208

CMX LABORATDRIES

ATTN: DR. PETER VASILION, DIR.
50 MIGH STREET

BUFFALO, NEW YORK 14203

MONROE. CO. ENVIR. HEALTH LAB
ATTN: RICHARD E. BURTON

435 EAST HENRIETTA ROAD
ROCHESTER, NY 14620

NEW YORK

ROCKLAMD MEDILABS, INC.
POMONA PROFESSIONAL PLAZA
ATTN: DR. ALEX N, HELPER
BLDG. 2, ROUTE 45

POMONA, NY 10970

NORTH CAROLINA

DUKE UNIVERSITY MEDICAL CENTER
TOX LAB/CHEMISTRY LABORATORY
ATIN: BARBARA BENTON

132 CARL BLDG., BOX 301§
DURHAM, NORTH CAROLINA 27710

NGRTH CAROLINA ST. BOARD OF HEALTH
LABORATORY DIVISION

ATTN: MRS. MILDRED A. XERBAUGH
RALEIGH, NORTH CAROLINA 278602

OH10

B.F. GOODRICH COMPANY

CORPORATE ENVIRONMENTAL SERVICE
ATIN: SUE KURTZ

9921 BRECKXSVILLE ROAD
BRECKSVILLE, OHIO 44141
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CHARLES M. SHAPIRO AND SONS, P.C.
ATTN: ELLIGT J. SHAPIRO, P.E.
8318 MILL LANE

BROOKLYN, NEW YORX 11234

ERIE COUNTY LABORATORY

PUBLIC HEALTH DIVISION

ATTN: RIiCHARD E. BETTIGOLE, M.O.
1027 NAIN STREET '
BUFFALD, NEW YORK 14203

OMONDAGA COUNTY DEPT OF HEALTH
PUBLIC HEALTH LABORATORIES
ATTN: ERIK K. MITCHELL, M.D.
SYRACUSE, NY 13202

UNITED HEALTH SERVICES, INC,
ATTN: GARABED A. FATTAL, DIR.
WILSON DIVISION

33-57 HARRISON STREET

JOHNSON CITY, NY 13780

ROCHE TOMEDICAL LABORATORIES, INC.
ATTN: DR. BEN FLORA

1447 Y RK COURT. .
BURLINGTON, NORTH CAROLINA 27215

RUSSELL & AXON, INC.

ATIN: SIDNEY L. CHAMPION

P.0. BOX 473, 106 SHORT STREET
KERNERSVILLE, NORTH CAROLINA 27284

CLEVELAND CLINIC FOUNDATION
CHMN. _AB. NED. L2V

ATTN: T.L. GAVIN, M.D.
8500 EUCLIO AVENUE
CLEVELAND, OHIO 44106

Institute of Buiiding Sciences, 1888
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CLINICAL HEALTH LABS, INC,
ATTN: ALAN FERESTONE
26300 EUCLID AVENUE, #8910
CLEVELAND, OHIO 44132

MEDICAL COLLEGE OF OHIO
PATHOLOGY

ATTN: AL GEHA

3000 ARLINGTON AVENUE
TOLEDO, OHIO 43614

CHIO DEPT. OF HEALTH

ATTN: GARY D. DAVIDSGN, DR, PH.
1571 PERRY ST., P.0. BOX 2568
COLUMBUS, QHIO 43266

SQUTHGATE MEDICAL LAB. SERVICE
ATTN: E.E. STEGLER, M.D.
21100 SOUTHGATE PARK BLVD.
CLEVELAND, OHLO 44317

TRACE ELEMENTS ANALYSIS
ATTN: RANDAL H. MILLER

P.0. BOX 33022

NORTH ROYALTON, OHIO 44133

OKLAHOMA

EAGLE-PICHER INDUSTRIES, INC.
ATTH: IVAN RILEY

P.0. BOX 1090, 200-9TH AVE., N.E.

MiAMI, OKLAHOMA 74354
CREGON

METROPOL ITAN HOSPITALS
LABORATORY

235 N. GRAHAM STREET

PORTLAND, OREGON 97227

PENNSYLVANIA

A. KIRBY MEMORIAL HEALTH CENTER
ATTN: J.0. TURNER, PH.D.

71 N. FRANKLIN STREET
WILKES-BARRE, PENNSYLVANIA 18701
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DEYOR LABORATORIES, INC.

ATTN: DENNIS GRELL

7655 MARKET STREET, SUITE 2500
YOUNGSTOWN, OHIO 44512

PROVIDENCE HOSPITAL

ATIN: VICTOR CABANA, W.D.
2448 KIPLING AVENUE
CINCINNATI, OHIO 45239

ROCHE BIOMEDICAL LABORATORIES, INC.
ATTN: G.E. BARNETT, M.D.

6370 WOLCOX ROAD

DUBLIN, CHIO 43017

TOLEDO HOSPITAL A :
ATTN: JUSTO M. DOMINGUEZ.M.D.
2142 N COVE BLVD.

TOLEDO, OHIO 43806

UNIVERSITY OF CINCINKATI HOSPITAL
ENVIR. HEALTH LAB-KETTERLING LAB.
3223 EDEN AVE., ROOM 201
CINCINNATI, OHIO 45267

ST. VINCENT HOSPITAL & MED. CENTER
ATTN: ALBERT OYAWA, ¥.D,

9205 S.M. BARNES ROAD

PORTLAND, OREGON 97225

CLINICAL PATHOLOGY FACILITY, INC.
ATTN: WILLIAM B. ZEILER, M.D.
BIGNHAM AT S. EIGHTH STREET
PITTSBURGH, PENNSYLVANIA 15203

Institu e of Buliding Sctences, 1989
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"EAST PENN MANUFACTURING CO., INC.
ATTN: ROBERT P. FLICKER, M.S.
DEKA ROAD

LYON STATION, PENNSYLVANIA 19536

LANCASTER HOSPITAL

ATIN: GERALD R. FAHS, M.D.

555 N. DUKE ST., P.0. BOX 3555
LANCASTER, PENNSYLVANIA 17803

SMITHKLINE BIO-SCIENCE LABS.
ATTN: WILLIAM C. KASHATUS, M.D.
400 EGYPT ROAD

NORRISTOWN, PENNSYLVANIA 19403

RHODE I1SLAND

RHODE ISLAND DEPT. OF HEALTH
ATTN: R.G. LUNDGREN, PH.D.
HEALTH LABS. BLOG.

50 ORMS STREET

PROVIDENCE, RHODE ISLAND 02904

TENNESSEE

BAPTIST REGIONAL LABORATORIES
ATTN: MICHAEL V. STEVENS, PH.D.
22 NORTH PAULINE

MEMPH IS, TENNESSEE 38105

TENNESSEE

INTERNATIONAL CLINICAL LABS., INC.
ATTN: HUGO C. PRIBOR, W.D., PH.D.
56 PARK PLAZA, P.0. BOX 4027
NASHVILLE, TENNESSEE 37202

SPECIALIZED ASSAYS, |INC.

ATTN: KAY WILLIAMS-SMITH

206 12TH AVENUE SOUTH, BOX 2511
NASHYILLE, TENNESSEE 73202

TEXAS
ALLIED CLINICAL LABORATORIES
ATTN: STEPHEN W. ALRED, M.D.

201 PLAZA BLVD., P.O. BOX 93013
HURST, TEXAS 76053
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[HF ANALYTICAL LABORATORY
ATTN:- MARIANNE C. KASCHAK

34 PENN CIRCLE WEST

PITTSBURGH, PENNSYLVANIA 152086

MDS LABORATORIES

ATTN: GARY SHUGAR, M.D.

4418 POTTSVILLE PIKE

READING, PENNSYLVANIA 19605

ST. JOE MINERALS CORPORATION
HEALTH CHEMISTRY LABORATORY

300 FRANKFORT ROAD, ROUTE 18
WONACA, PENNSYLVANIA 15061

ENVIRONMENTAL SCIENCE & ENGR. CORP.
ATTN: ARTHUR SCHULBERT, PH.D.

1776 MAY'S CHAPEL ROAD

MT. JULIET, TENNESSEE 3Na2z2

TENNESSEE EASTMAN COMPANY
ATTN: JAMES C. GILLAND, JR.
P.0O. BOX 1975

KINGSPORT, TENNESSEE 37662

AM LABIRATORIES

ATTN: ANN REYNOLDS, M.T. (ASCP)
3434 SWISS AVE., SUITE 10
DALLAS, TEXAS 75204

Institu ¢ of Building Sciences, 1523
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ALLIED CLINICAL LABORATORIES
5303 CAROLINE
HOUSTON, TEXAS 77004

AMARILLO CLINICAL LABORATORY, INC.
ATTN: JOSE A. DIAZ-ESQUIVEL, #.D.
1500 COULTER SUITE 1/P.0. BOX 3010
SAN ANTONIO, TEXAS 78284

DAMON CLINICAL LABORATORIES
ATTN: JANICE AIRHART, M.T,
8300 ESTERS BLVD., SUITE 300
- 1RVING, TEXAS 75063

HARRIS HOSPITAL

ATTN: HORACE HAMILTON
1300 WEST CANNON STREET
FORT WORTH, TEXAS 78104

INTERNATIONAL CLIN. LABS., INC.
SOUTHWEST DIVISION

ATTN: DENNEY FRANK

8000 SOVEREIGN ROW

DALLAS, TEXAS 75247

PATHLAB, P.A.

ATTN: RICHARD D. JUEL, M.D.
1600 MEDICAL CENTER STREET
EL PASO, TEXAS 79902

SOUTHWEST BIOCLINICAL LABORATORY
ROSA VERDE TOWERS, SUITE 2086
ATTN: J. KYLE FARQUHAR

343 E. HOUSTON STREET

SAN ANTONIO, TEXAS 78205

UTAH

BIOTRACE/ASARCO, INC.

ATTN: SANDRA MACKOWSKI

3422 SOUTH 700 WEST

SALT LAKE CITY, UTAH 84119

KENNECOTT

ATTN: LYNN A HUTCHINSON
1515 MINERAL SQUARE

SALT LAKE CITY, UTAH 84112
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CTEX, INC.

ATTN: ROGER E. HALLSTEIN
9742 SKILLMAN

DALLAS TEXAS 75243

DEPARTMENT OF PATHOLOGY

& AREA LABORATDRY SERVICES
ATTN: QUALITY CONTROL ANALYST
BROOKE ARMY MED. CTR - BLDG. 2630

NATIONAL HEALTH LABORATORIES, INC.
SUITE A-200 )

ATTN: LARRY FERRER!, PH.D.

7777 FOREST LANE

DALLAS TEXAS 75230

QUEMETLO LABORATORIES
ATIN: C.T. KENNER, M.0.
2804 SFA HARBOR

DALLAS, TEXAS 75212

TEXAS vOLLEGE OF OSTEOMEDICINE
ATTN: GARY H. WIMBISH, PH.D.
CAMP BOWIE AT MONTGOMERY

FORT WORTH, TEXAS 76107

DATACHEM, INC.

ATTN: LANCE EGGENBERGER

$20 WAKARA WAY

SALT LAKE CITY, UTAH 84108

U.S. D.PT.LABOR, OSHA
ANALYTIiCAL LABORATORY

ATTN: W.E. BABCOCK

1781 S, 300 ¥., P.0O. BOX 15200
SALT LAKE CITY, UTAH 841158

Institu e of Bultding Sciences, 19839
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VERMONT

MEDICAL CENTER HOSPITAL OF VERMONT
CLIN LABS, M FLETCHER UNIT

ATTN: FLORENCE CZERNIAWSKI
BURLINGTON, VERMONT 65401

VIRGINLA

AMERICAN MEDICAL LABS., INC.
ATTN: JAN TURNER

11091 MAIN STREET

FAIRFAX, VA 22030

NATIONAL HEALTH LABORATORIES, INC.
ATTN: N. SHERMWAN, ¥.D.

1007 ELECTRIC AVENUE

VIENNA, VA 22180

O0LD DOMINION UNIVERSITY
DEPT. OF CHEMICAL SCYENCES
ATTN: PATRICIA PLEBAN, W.0.
NORFOLK, VA 23508

UNIVERSITY OF VIRGINIA HOSPITAL
CLINICAL LABORATORY

ATTN: ROBERT BROWNING

P.0. BOX 168

CHARLOTTESVILLE, VA 22908

WASHINGTON

BOEING COMPANY

ATTN: MASON CAMPBELL

P.0. BOX 3707, MS8H-08
SEATTLE, WASHINGTON 98124

NASHINGTON

LAB OF PATHOLOGY OF SEATTLE
ATTN: WILLIAM B. HAMLIN, W.D.
1229 MADISON, S5THFLOOR
SEATTLE, WASHINGTON 88104
206~3Bb~2672

UNIVERSITY OF WASHINGTON

ATTN: RENEE €. LANG

LAB MEDICINE, SBIQ

SEATTLE, WASHINGTON 98185
2¢0¢ — 598 - 6136
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MED!CAL COLLEGE OF VIRGINIA

ATTN: GEORGE P. VENNART, ¥.0.

PO BOX BB2, SANGER HALL, RM. 4-011
RICHMOND, VA 32398

NEWPORT NEWS SHIPBUILDING
028 MELICAL BLDG. 15
ATTN: S.A. MONDAY

4101 WASHINGTON AVENUE
NEWPORT NEWS, va_ 23807

OMEGA-TECH, INC.

ATTH: ZHENG-XIAN LIUS
RIPSHIN ROAD, P.D. BOX 1
TROUTDALE, VA 24378

INTERNATIONAL CLINICAL LABORATORY
NORTHWEST .

ATTM: TEH Y. WANG, PH.D.

1100 EAST UNION

SEATTLE, WASHINGTON g8122

PUGET SOUND NAVAL BASE

BRANCH CLINIC

ATTN: H. LINDLEY

BLDG. 340, LAB DEPT.
BREMERTON, ¥ASHINGTON 88314

Instituts of Building Sciences, 1889
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WISCONSIN

WEST ALLIS MEMORIAL HOSPITAL
ATTN: JAY F. SCHAMBERG, W.D.

8901 WEST LINCOLN AVE., P.O. BOX 1718674

WEST ALLIS, WISCONSIN 53227
CANADA

HEALTH & WELFARE CANADA

O0CCU. HEALTH UNIT

ATTN: J. KIRKBRIDGE, M.D.

DU CHARDON AT SORREL STREET
OTTAWA, ONTARIQ, CANADA KiA OL3

ONTARIC MINISTRY OF HEALTH
BIOCHEMISTRY LABORATORY

81 RESOURCES ROAD

NESTON, ONTARIGC, CANADA M8P 3T1

MDS LABORATORIES

ATTN: T. ENGLAND, M.D.

100 INTERNATIONAL ROAD

ETOBI(COKE, ONTARIO, CANADA MYW BJ6

Program Directory

information regarding program changes affecting laboratories certifled for
blood lead analysis may be obtained by contacting OSHA (see paragraph C.3 of
this Notice) or the foilowing organizations.

CENTER FOR DISEASE CONTROL

Offlce of Tralning and
Laboratory Prograns
Executive Park Bldg. 24

1800 Clifton Road
Atianta, Georgia 30333

Center for Environmental Health
Blood Lead Proficiency Testing
Chlldhood Lead Progran

Koger Center F-37

1600 Clifton Road

Atlanta, GA 30338
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Dr. D. Joe Boone

Div. of Lab Assessment &
Management Consuitation

Jewell Mitchell,
Laboratory Prograss

FTS 23%-1867/(404)329-198687

James .. Slapson,

Publiic Heaith Advisor
Louise Yert, Chemist
FTS 236-4780/(404)454-4780

institute of Building Sclences, 1683
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COLLEGE OF AMERICAN PATHOLOGISTS

William E. Williamson, Director ¥ &
Laboratory lsprovement Programs of

5202 01d Orchard Road
Skokle, Il 80077-1034
(312)9686-5700

NEW YORK STATE DEPT. OF HEALTH

Proficliency Testing Programs
Empire State Plaza
Albany, NY 12201
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Diane Gilbo, Surveys Manager
CAP Computer Centar

P.0. Box 1234

Traverse City, Ml 49685-1234
{816)947-4500/(800)253-1790

Dr. P.v. Parsons

Lead Poisoning Unit

Laboratory of inorganic
Analytlical Chemistry

Barbara Robertson, Laboratory
Services

(518)474-4924

SERRSEREESE

Ffnstitute of Building Sciences,

1982



Appendix 2.4

LEAD-BASED PAINT TESTING, ABATEWMENT, CLEANUP and DISPOSAL GUIDELINES

LIST OF OSHA REGIONAL OFFICES

Region 1

16-18 N Street

1 Dock Square Buiiding 4th Floor

Boston, Massachusetts (02108
Reglon 2

201 varlck Street

Roon 670

New York, New York 10014

Region 3

Gateway Bullding

Suite 2100

3535 Market Street
Philadeiphla, Pennsyivania

Reglon 4
1375 Peachtree Strest, N.E.

Sulte 587
Atlanta, Georgla

30387
Region §
32 Floor/Room 3244

230 South Dearbourne Street
Chicago, Iliilnols B0604
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Reglon 6

525 Griffin Square
Roca 802
Daltas, Texas 75202
Reglion 7

811 Walnut Street
Room 408
Kansas Clty, Missour|

Region 8

Federal Bulliding
Room 1578

19681 Stout Street
Benver, Colorado 80284
Region 8

71 Stevenson Street
Room 415
San Francisco, Catflf.94105

Rogioh 10
Fedarai 0ffice Building

809 First Avenus/Room 6003
Seattie, Washington 98174

Institute of Building Scliences,

64108
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Iteas to Support Chapter 3

Instructlions for Coapleting the Survey Fornm

Recommended Procedures for Collecting Paint Samples for Laboratory

XRF and Atomic Abscrption

Laboratory Quaility Assurance/Quality Control

Recommanded Procedures for Wipe Sampling

APPENDIX 3
3-1
3-2 Dlagrans
3-3 Using the XRF Analyzer
3-4
Analysis
3-5 Llaboratory Methods:
3-6
3-7
3-8

Documentation Form for Wipe Sampling

Page 171
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Appendix 3-1 -~ INSTRUCTIONS FOR COMPLETING THE LEAD-~BASED PAINT SURVEY FORNS

The inspector should compliete a survey sheet for each room (or exterior)
surveyed. At the top of the sampling sheet, a number of Items must bs complated
as foilows:

PRELIMINARY DATA

Address: FEIl In the number, strest, city, stats, and zip code.
Also, an apt. number, |f appropriate.

Room #: Fitl In room numbsr. |f none Is provided, assign room
numbers on the sketch you draw below and use these
nuabers.

Date: Date survey Is conducted.

Tims: FII1 in the time you started the survey.

Citent’s name and address: Fitl in the client's name and address.

Company name and address: FIIl In your employer‘s name and.address.

Operator: Fill in your name.

¢ Nindows: FI111 in the nusber of windows in the room you are
Inspscting.

¢ Doors: Fill in the numbsr of doors in the roos you are
inspecting. )

Sampiing Tenmp: Record the tempsrature In the roos you are inspecting.

EBL Case: If the case Involves a child (or adult) with elevated

biood lead, indicate the name of that person here and,
immediately following, under “ID", the case ID number.

XRF: FIil In the manufacturer’s name, the mode! number, and
the serial nuaber.

Log: Fill In the page number reference for the XRF log.
Diagranm: tt floor pians are not avallable, draw a plan view of

the apartment unit or house. On either your diagram or
a floor pian, assign a nusber to each room. For your

future reference it will be heipful to note the function
of sach room as well, [.e., "kitchen.™ |[f the entire
houss or unit will not fit in the space provided, draw

as much as you can fit cosfortably and draw additi/onal
diagrams as necessary.
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Label N from Entry: Label where North is reiative to the entry into the
unit. Make sure you also label the locatlion of the
entry on your dlagram or blueprint.

SANPLE DATA

For each individual testing location (sample), the following information must be
recorded:

Sample Number: The number, however it Is derived, should be unique and
should contain some Information that helps to identify
the origin of the sample, such as the project number.

Saaple Site: The exact locatlion being sampled should be Indicated as
speciflically as possible. A list of sampie sites is
Included in Section 3.3.2 of this manual.

Location: The approximate focation of each sample shoutd be shown
on the dlagram or fioor plan. The location shouid be
indlcated In a specific, unique way--the last digit or -
two of the sampie number, for example--not just with an
“X." Also indicate height of samplie site from the
tloor.

ALC: Apparent Lead Concentration. Record the XRF reading in
each of the 7 boxes In the row.

SEL: Substrate Equivalent Lead Response. In these boxes,
record the XRF readings obtained on the scraped
substrate (the same substrate type as that on which the
corresponding ALC samples were taken.) '

cLe: Corrected Lead Concentration. Calculate the CLC by
subtracting the average SEL from the average ALC.

Check Zeros: Remember to record the results each time you check the
"zero."
surf/Subs: Also record the type and condition of the substrats

surface. Suggested substrate surface type and condition
codes are as follows:

Page 173 The National instlitute of Buliding Sciences, 1989
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Type: Condition:

Brick B Good &

Concrete ¢ Poor P

Gypsum Board G (cracked, chipping,
Plaster P peeling, biistering, or

¥ood ] generally locose)

Netal N

Other 0
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~Lab Analysis: |f samples wore coiiscted for ltaboratory analysis, the sampile
nuabers should be entered with the name of the i1ab to which they
are sent. The results should be posted when received.

Finally, the inspsctor should compiete the folliowing items:

Approximate Sampiing Tinms: The time it took to conduct the survey

Initials: Your (nitials

CALCULATIONS

AVERAGE (ave): - The mean or arithmetic average (symbolized by x) is the sum of a

group of numbers (both negative and positive) divided by the number of readings
In that group. In symbois:

- . - -

in the case of averaging the ALC responses, sach ALC area response |s represented
as an “x° and n Is the total number of responses.

The standard deviation (dev) and error (err) need not be calcuiated for every
sample site, if this information is desired for evaluating the performance of
the Instrument, - It can be caicuiated as follows:

STANDARD CEVIATION (dev):
The standard doviatlion Is a way of measuring the spread within a group of

nuabers. It Is the square root of the sum of squared deviaticns of each cbserva-
tion x; from the mean x divided by (n-1). In sysbols: ‘

The significance of the standard deviation Ilies In the fact that (f a
distribution Is approximately normal and there is no blas or systematic error,
then 68.3% of the rsadings will 1ile within one standard deviation of the maean,
85.4% will tle within two standard deviations of the mean, and 99.7% wilil Ile
within three standard deviations of the mean.

An automatic standard deviation functlion |s availablie on many hand calculaters.
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Lead-Based Paint Survey FForm
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Appendix 3-2 - DIAGRAMS OF BUILDING COMPONENTS
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Appendix 3-3 -- USING THE XRF ANALYZIER

General Guide!lines for Using the XRF Analyzer

The guidance presented [n this appendix is not Intended to be a substitute for
comprehensive classroom and on-the-job training in the use of the XRF anaiyzer.
Surveys using the XRF analyzer should never be conducted by an untrained operat-
or. Section 3.7 discusses necessary qualiflcations for testing personne!,
including minimum requirements for developing proficiency in operation of the
portable XRF analyzer.

How does the XRF analyZer work? Portable XRF analyzers wmeasure the con-
centration of lead in paint using the principle of x-ray fluorescence. Radiation
from a cobalt source within the instrument will excite lead atoms In the paint.
As the atoams return to a stable state, they emit x-rays that are characteristic
¢f lead. The instrument detects these x-rays, converts thes -to electrica!
signatls, counts thes, and produces a reading for lead concentration In sg/cm2.

Beglnning the survey. Make sure the batteries are charged. (The batterles
that power the instrument should bs charged continually when not in use and for
12 hours before uss In the field.) Wars up and check the zero and calibration of
the instrumsent. (See speclfic Instructions for sach Instrument.)

How sany readings should be taken at each sample site? 0One XRF reading at a
sample site is not enough to pake & decision about the presence of lsad-based
paint. The XRF ressponse Is subject to statistical fluctuations, so that multiple
readings should be taken to obtain a more precise analysis.

it is recommended that a sinisus of 3 XRF readings be taken at every saample
site. Five to eight readings are recossendad for levals under 3.0 sg/ce2. |If
the average of readings at a sample site falis within 0.7 to 1.3 mg/ce2, It is
recomsendsd that before proceeding with abatemant, backup laboratory analysis of
paint from representative surfaces should be obtained. " It Is recomsmended that
0.5% or higher be considered an action level when laboratory &nalysis |is used.
(See Table 3.2)

§l1ze of the sample site. it Is desirablie for the sampling area to equal or

exceed an area as large as the face of the Instrument. In no instance should the
sample size be smaiier than the size of the active area of the instrument (ses
flgures 3.1 and 3.2), since a reading over an air space will be Inaccurate.

(Laboratory analysis is recomaended for very small or very narrow surfaces.)

Positloning the Instrusent. The face of the Instrument should Jie flush
with the sasple surface. (Some surface features result in the face not being
fiush with ths surface, such as sculptured surfaces, surfaces with grooves, and
tubular surfaces. |[f XRF readings on these surfaces read 4.0 mng/ca* or higher,
1t may be assumed that there Is at least 1.0 IQ/CI2 of lead present. I1f XRF
readings on these surfaces are Jess than 4.0 lg/ctz. laboratory anaiysis Is
recompendsd.) The instrument must 2lso remaln stationary during the reading.

Correcting for the substrate. The substrate (the materlial to which the
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paint adheres, such as wood, concrets, metal, brick, masonry, and plaster)
returns or “backscattsrs® radiation to the XRF anaiyzer. This backscatter may be
counted as I1sad x-rays. The inspector therefore must be aware of this and
cospensate for the substrates effect, (f necessary. XRF readings should be
obtained on a representative area In the dweliing that has been scrapsd to the
bare substrate. The substrate correction factor obtained In this way is then
substracted from or added to (as appropriate) the readings obtained on the
palnted substrate, The inspector shouid record this information on the survey
form.

RecheckIng the zsro, Because the zero may “drift"” over time, It s rescom-
monded that the zero be rechecked on known materials frequently during ths survey
{at least once per room, or more frequently If zero drift Is suspected). This
Information is aiso to be recorded on the survey fora to document that the
instrument s working properly.

Other potential interferences.

o Temperature extremss and drastic temperature change may affect XRF readings.
Aliow the instrusent additionai time to reach equilibrium after it is turned on
if it Is brought in from a different temperature environsent (e.g., walt §
sinutes pius 5 minutes for every 10 degree temperature differential).

o The inspector should be aware of buliding features that say affect XRF
readings. Studs, nails, plpes, and wire within waiis can produce hligh readings.
{A "stud finder" device may be useful during the survey.) Hollow core doors and
other objects that contain alr spaces can give false readings. (The substrate
correction procedure outtined above can be used for such surfaces, as long as the
scraped surface zero reading and the readings for lead are taken at the same
retative iocatlion on each door or other item,)

0 The Microiead | can bs affected by radlo waves and magnetic flux. The
manufacturer recosmends taking readings about 12 Inches away from electricaf
outists, switches, and wiring.

Keeping a logbook. XRF analyzers have or develop thelr own pecullarities. A
notebook should be kept for each machine (by serial numbar)., Inforsatlion about
opesration and maintenance, Including dally performance, reading time, maintenance
probiess, and any dasage to the Instrusent, should be recorded chronoiocglcally.
An Inspector will be abie to learn the Instrument's history and Its Individual
responses through this notebook. It will also assist In diagnosing any probieas
with the instrument that may develop.

Source decay. The Cobait 57 source decreases by one-half every 276 days (lits
“haif-1ife"), regardliess of howx msuch the instrusent is actually used. This Is
why an instrument with a socurce several! months old takes longer to obtain a
reading than an Instrument with a #resh source. The source should be replacesd
every 10 to 14 months. The radioactive source used in XRF analyzers is not 2a
user serviceablie component. <Consult the manufacturer for Information on repair
or source replacesent for your analyzer.

Licensing and registration. Licensing and registration requirements for XRF
analyzers vary from state to state. The state Department of Labor, Departaent of
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Health, or Radiation Control Progras should be contacted for appiicable require-
ments. The XRF manufacturers are aiso famlijar with procedures in each stats.

Travel and shipping There are restrictions on interstate travel with XRF
analyzers; these can be determined by contacting the appropriate state
authorities. Intrastate travel and interstate shipping of XRF analyzers are
governed by Department of Transportation rsguliations (49 CFR 173.422). Details
of shipping reguiations can be obtained from the XRF manufacturers.

Health and safety for XRF operators. XRF analyzers use & low-level radicac-
tive isotope (Cobalt 57) to activate lead atoms in paint. The radlioactive source
Is shielded to minimnize the operator’'s exposure to radiation. ¥hen XRF analyzers
are propsrily used, ths asount of radiation exposure Is negligibie. However, the
following practices are recommended to ensure safe and responsible use of
portablie XRF analyzers:

0 No one should operate an XRF analyzer uniess he/she has recelved thorough
training, Including training in radliological safety principles, emergency
procedures, and reguiation of XRF devices. .

0 Although the amount of radiation exposure from the instrument is very low,
it should atways be kept as low as possibie. (Qperator exposure to radiation can
be reduced by minisizing the time personne! are near the Instrument and by
saxiaizing the distance from It when It is not In use. For exampie:

- Store the instrument [n & room not occuplied by personnel when not In use

- Transport the Instrument in the trunk of a car, not on the seat next to
personnel

- Place the Instrument as far away from personnel as possible when not
actually operating it; do not put it on a desk or table while preparing
paperwork

- Be aware of the direction that the radiation travels when tne shutter |s
opsn and avoid having any part of the body In its path

- Don't lean into the Instrusent while operating It.

o It is a good practice to wear radlation dosimetry badges when using XRF
analyzers. (in some localitles this |s reguired.) These badges Indicate
cunulative exposure to radiation. The badges are worn for 1-3 months -and then
returned to the supplier for analysis. Radlatlon doslimetry badges can be
obtained from radiological services companies throughout the country,.

0 The radiocactive source should be tested every 6 months for leakage.

(Most states require this.) These tests are performed using cotton swabs or
wipes which are analyzed for radiation {eakage. Leak test kits can be obtained
by contacting radiologlical services companies, state radiation contro! progranms,
or the XRF sanufacturers.

o The analyzer should not be placed In precarious areas {on the roof of a
car, window ledge, coffea table, child's playroos, etc.)

o In the uniikely event that the analyzer Is smashed, it should not be
picked up. An environmenta! agency that can respond to the release of hazardous
materiais should be callsd to detersine thes extent of the hazard and to contain
the sourcs.

o Each XRF anaiyzer should be iabeled with an emergency phone nupber for the
appropriate environmental agency In the state (n which the survey is being
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conducted.

o Each XRF anaiyzer that Is no longer in use should be returned to the
manufacturer for storage or permanent radioactive source disposal.

o Pregnant women or women of childbearing age who use the XRF anaiyzer
should be aware that improper handliIng of the instrument can resuilt in radiation
exposure which can harm & developing fetus.

Quality control for XRF surveys, To check overall Inspection thoroughnsess
and accuracy, spot checks should bs conducted. That is, an inspector’s work
should be independentiy verifled by another “biind” Inspector, who conducts the
inspection as he/she normally would without knowing it is a guality control
inspection. Once an iInspector is fully trained, his or her Inspections should be
checked 10 percent of the time.

How many unlits per day can be tested for lead-paint hazards using the XRF?
if residentlal units-are on scattered sites and of varying construction an
inspector will be able to conduct approximately two to four surveys per day.

This number may be somewhat higher [f the units are of similar construction
and/or within one bulilding. However, the time needed to conduct a therough
survey will depend upon a number of factors, including:

0 The number of painted and varnished surfaces in a unlit

o The size of the unit

¢ The amount of lead In the paint. (More readings may be needed If it is

-near the regulatory level.)
o0 The reading time of the particular XRF analyzer beling used.
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IMPORTANT: The information presented below on the Princeton Gamma-Tech and
Warrington XARF analyzers are not intended toc be opsrator manuals for these
Iinstruments. They are presented here to give the reader a basic idea of how
trained operators use the XRF analyzer. inspections for isad-based paint using
the XRF analyzer should only be conducted by properiy trained personnel (see
section 3.7 of these guidellines).

The Princeton Gamma-Tech XK-3 (NOTE: These guidelines do not cover the much
older XK-2. Detalls for opsration of the XK-2 can be obtalined from the
manufacturer.)

¥araup and Callbration Check

1. Set up and uniock the XK-3 system as outiined In step (1) through (4)
under Operating Procedure. . )

2. Piace the check btock (supplied by the manufacturer) on a lead-free tabie
or desk. Take 10 warm up readings on the zero end of the check block. (I1f the
readings stabilize with a Zero offset and this offset is aiso obtained on the
lead check block, this offset should be subtracted from or added to (as
appropriate) the readings obtained at each sample site.) ,

3. Place the XK-3 unit over the lead end of the check biock. (NOTE: Make
certaln that the wooden board and the XK-3 unit are facing in the same direction.
Align the arrows on the side of XK-3 with those of the board, otherwise, the
sensitive area in the face-piate of the unit (Flgure 3.1) may not be dirsectly
over the lead sampis on the board and the reading may be inaccurate. |[f you
receive a reading of zero or a minus reading, the unlit has probably besn
positioned Incorrectiy over the board. Check to see that you are reading the
correct end of the board.

4. Depress the RED RESET button on the back piate of the unit, just above
the colied cable connection, and hoid for 3-4 ssconds.

5. Depress the handie until a new read-out replaces the existing display.

8. Check the new reading against the reading glven on the check board labe},

7. Take a tota! of 10 readings In the same way. The unit is properiy
calibrated If the three readings average within 0.3 lq/cl2 of the standard.

8. If the average reading falts outside the 0.3 lg/Clz‘range, depress the
red reset button on the back plate of the XK-3 (above) the colied cable connec-
tion). This resst activates an Internal circuit that iInstantansous!iy resets the
electronic circuit. This process should enable the Instrumsent to recover I(ts
calibration. Now take another reading and check it against the standard.

9. Recheck the 2ero after a reading of 10.0 sq/cl2 is obtained, or after a
seriles of readings of 5.0 ng/cl2 or higher.

Operating Procedure

1. Rempve the battery pack, colled cabie, and XK-3 unit from the carrying
case.

2. Connect the battery pack to the XK-3 unit, using the colled cable. (Do
not operate the XK-3 unliess the battery pack is connected to the unit, or a rapid
power drain on the handis batteries may cause erroneous readings and/or damage to
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thess batteries.)

3. Locate the LOCK SWITCH underneath the handle toward the rear of the unit
and push It forward. A red iight over the display window wiii now giow to
indicate that the instrument IS ready to perform [ts analyslis as soon as the
shutter is opensd.

4. Depress the RED RESET button on the back plate of the unit, Just above
the coiled cable connection, and hold for 3-4 seconds. (This Is done only when
the Instrumant Is turned on or to enabie the instrument to recover Its
calibration,)

5. Grasping the wooden handie, position the face-plate of the instrument
against the surface to be measured and push down firsiy and eveniy on the handle
to opsn the shutter. The red light over the window wlil now blink to indicate
that the shutter is not fully closed. Wwhen the handle Is fully depressed, and
the shutter Is fuily open, the previous readout vanishes (except for the decimal
point), Indicating that a.measurement s being taken.

8. Xeap the handie firmly depressed untl! the new read-out appears,
Indicating that a seasurement is complete. ’ oo

7. When the new read-out appears, the hand!e may be reieassd. The reading
wiil remain on display until the handle Is depresssd again to start & new
Reasurenent. )
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The Warrington Microfead |, Revision 4

Power-up

To turn on the Microlead |, deprass the swlitch on the back of the analyzZer. The
anaiyzer will go through a serles of diagnostic checks. The analyzer displays
FAULT ee If diagnostics discovers an internai problem. Refer to the Diagnostic
FAULT Numbers section for deflnitlons of each fault number. |f the analyzer does
not click during dlagnostics consult the Troubleshooting Sectlon. |If the probtlesn
persists consult thes factory.

Upon power-up the analyzer checks the current date against the Source Date and
compensates for the source decay. Check Today’s Date for the correct date. |f
an adjustment |$ necessary, make the change, turn the anafyzer off, and turn |2t
back on. - ‘

Nars-up

_Take 8-10 warm-up readings. Take several reading on the center of the gypsua
Zero standard block to estabiish a zero reference. (NOTE: The "standards”
referred to In this section are not true standards, but reference blocks supplied
by the manufacturer.) Zero Standardize on that block If the average readings are
sore than 0.2 lu!clz high or low. To Zero Standardize, place a zero standard
block on top of the foam inside the carrying case Ild (or styrofoas block) to
negate background fluorescence from whatever you Zero Standardize on. Center the
probs on that standard bliock, Clear Display, and press Zero Standard. A small
“1" appears at the left of the display indicating the correspending keypad
function. The time appears on the display and then dlisappears as the trigger Is
pulied and the analyzer begins to adjust the background reference. "PROBE"
indicates that the Zero Standard function Is “teaching” the analyzer a new zero
reference for this particular background msaterlal.

Depress the trigger completely throughout this procedure. The display will
resain biank and after about one reading cycle the anaiyzer will besp. Contlinue
to depress the trigger through three sore beeps. O0n the fourth beep the anaiyzer
witl dispiay the zero refsrence at that mosent. Continue to hoid the trigger .
untii the display reads 0.0 ag/cl2 plus or minus 0.1, Relsase the trigger and
the analyzer automatically clears the display.

After Zero Standardlizing, recheck your zero standard blocks, even the block you
Just standardlized on. Take severa! readings on each block to establish a zero
reference. Never Zero Standardize on anything containling lead.

¥rite down the zére reference offset (If thers |s one) for each substrate
(scraping represantative areas to the bare substrate) and its particular denslity.
Use these offsets to correct your reading during the survey.

Next, test the lead standards placed on top of the zero standards. The anaiyzer
will not norsally require lead adjustments, However, If the average of the
readings exceeds the factory tolerances, the following adJusteents should be

Page 188 The National institute of Builiding Sciences, 1988



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

made. Calculate the direction and percentage that the average of the readings
gust change-to have the average reading agree with the value of the isad stan-
dards within the lead standard’'s tolerance. If the average remains out of
tolsrance (based on the zero reference reading) press Lead Standard (a small "2°
appears at the left of the dispiay indicating the corresponding keypad function
and the time appears at the right) followsd by one of the arrow keys. After each
adjustment the analyzer clears the display.

Use the Up/Down Arrow keys to bring the average of the lead readings within the
tolerance of the lead standards. The Up/Down Arrow keys adjust the anaiyzer’'s
internal lead calculations in 6 percent increments,

Test the lead standards after each adjustment. |f necessary, repsat, |f more
than two adjustments are necessary, consult Warrington.

Qperating Procedures

To take a lead reading, place the Microlead | probe against a test surface and
depress the trigger compietety. Depressing the trigger actlivates the shutter,
thereby exposing the source and initiating the first reading cycle. (NOTE:
Releasing the trigger by as Ilttle as 1/16 inch closes the shutter siightiy and
affects the results,

As the numsrails on the dispiay disappear COUNT appears, signaiiing the ongoing
process of counting incoming x-rays. Midway into the reading the probe cilicks as
It switches Its sensing mechanisa. Upon completion of the first reading cycle
the probe clicks agaln and the analyzer beeps and displays 1) the lsad reading:
2) the background substrate’s radiation density; and 3) one bar on the Reading
Cycle Bargraph, which indicates one complete reading cycle. Releasing the
trigger at this point terminates further reading cycles and the results from one
reading cyclie remain dispiayed. Releasing the trigger before cospisting ons
reading cycle produces an IEEE error message. [f this occurs, press Clear
Dispiay and begin again. |If the problem persists consult the factory.

If you continue to depress the trigger after completing the first reading cycle
the analyzer automaticaily inltiates the next reading. Midway through the second
reading cycle the probe will click. Upon completion of the second reading cycle
the probe cllicks again and the analyzer beeps and displays 1) the average of the
first and second lead readings; 2) the density indicator; and 3) two bars, to
Indicate two coapliete reading cycies. Releasing the trigger terminates further
reading cycles.

The Microiead | can complete nine (9) successive reading cyclies before |t
requires you to refease the trigger. Continuing to depress the trigger Initiates
additional reading cycles. Upon completion of each reading cycle the Microlsad !
displays the average of ai! previous readings obtained since the first reading
cycte.

Cover as much of the test surface as possible with the window on the probe face.
Note the position of the sensor and source in the probe face. The probe detects

Page 187 The Nationa! {nstitute of Bulliding Sciences, 19889



LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and DISPOSAL GUIDELINES

fead most accurately betwssen the sensor and source. The more surface you can
cover the more accurate and representative the readings will be.

The Microiead |, Revision 3

Some 0f the dlfferences between the Microiead |, Revision 3 and Revision 4 that
an operator should be aware of are:

Display - Readings are displayed after the trigger is relsased. Hoid trigger
untii the display iIndicates the “Accuracy Levei”™ you desire, then release trigger
to see lead reading.

Bar display indicates apparent radiation denslty, on Revision 4 It is used to
indicate number of read cycles.

Zero Standard Function - Simiiar except for s!light differsnces. Warm-up time is
greatly reduced or sllminated on Revision 4 and “zeroing” is held accurately
through periods of inactivity or power off.

Lead Standard Function - Similar, however, rarely If eaver necessary to use on
either Revision. ;

Source Date - Done automatlicalliy upon power-up Of analyzer on Revision 4. Ses
Ravision 3 Ownar‘s Manual! for procedure for this function., Source Data should be
done by operator at least once per week. -

Gperation - See inspectlion "How To’s” In Owner’'s Manual for helipful techniques on
taking readings on various surfaces and substrates. |In general, better results
are obtalined with the probe handi eperpendicular to the wood grain. -The Revision
4 Is Independent of orfentation with respesct to wood grain.
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Appendix 3-4 -- RECOMMENDED PROCEDURES for COLLECT NG PAINT SAMPLES

Materials Needed

[« 20~ K ~ Y = 4

Q

Sample

Cisan, see-through plastic baggles with a zip-lack mechanism.

Tape aor labsels.

Marker.

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

Smatl boxes for majiling.

slze and condition

o

Sampls

Samples of paint shoulid be at least 1™ by 1 1/4"; the larger, the
batter. .
Do not submit sampies mixed with dirt or soll.

Sampies should contain all layers of paini down to the wood or plaster
surface. ’

collection

On a strip of tape or f{abel, ldentlfy the exact location where the
sampie was taken (for example, celling, room 2, filrst floor, 1700 Main
Street, Washington, D.C.).

Affix the 1abel to the outside of the baggy near the top.

Using the knife or scalpel, score the area of paint in gquestion to an
appropriate size, Iift the palint off by siiding the thin blade along
the score and underneath the palnt, and remove a section down to the
wood or plaster, making sure all layers of paint are intact. Care
should be taken to avold inciuding wood, paper, or piaster in the
sample. :

Place ths saapie into the corresponding prelabeled baggy and secure
with the zip-lock mechanism. '

Using a separate baggy, collect the next .aspie following the above
procedures. Do not put more than one saaple Iin 2 bag.

|f samples are malled:

0
Q
0

Use boxes.
Seal the boxes securely so that sampies don’'t leak out.
Enciose the sampies and mail,
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Appendix 3-5 -- LABORATORY METHODS: XRF, ATOWIC ABSORPTION, AND ICP-AES

X-ray Fluorescence

Computer-snhanced x-ray fluorescence (XRF) analyzers are used to analyze the lead
content of samples. These laboratory models use tht same principle of operation
as the portable modeis: a radiation source strikes the samplie, exciting the
atoms. As the atoms return to the ground state, thsy emit x-rays which are used
to determine the elements and thelr concentrations in the sampie. (The
laboratory XRF looks at a different energy reglon than the portable XRF.) The x-
rays are detected by the XRF, which converts them to elsectrical signais that are
displayed as spectra on the computer screen. These spectra are compared to
standards that are stored in a computer and can be visually faid over the sanmple
spectra. This allows the techniclan to determine the sample ¢oncentration.

Laboratory XRFs are generally sxpensive, but they provide a very rapid (less than
5 miputes/sample) and accurate method of analysis, if properly used.

Atomic Absorption

Flame atomic absorption spectrophotometry (AAS) Is the most widely used msthod
for analyzing air, dust, and paint saspies for lead. The samplie Is digested in
acid, thsn atomized In the fiame of a burner. The atoms that become “excited”
are measured by a detector; a hollow cathode iamp provides the light source in
the wavelsngth of interest. The results are displaved as a peak or as a digital
readout (where a computer caiculates the gquantity o the element in question),
This method Is highly speciflc for lead. :

The sensitivity of this method is adequate for lead provided an adequate quantity
is submitted in the sample. This Is generally not a problem in the analysis of"
paint chips, which typlcatiy contain high quantitles of lead, but it may be a
problem with alr or dust samplie analysis. The recommended alr samp!ing volume (n
an Industria) environment (s 200 {iters, so even larger samples would be required
in a nonindustrial environment. '

To overcoms this limitatlon, atomic absorption with a graphite furnace is used.
Here, the ashed sample Is delivered to a graphite furnace and the absorbance s
read as peak helight on a recorder or on an electronic readout. The major
advantage of the graphlite furnace method is that It is more sensitive by one or
two orders of magnitude than fiame atomic absorption., Aiso, the sample solution
prepared for the AAS can be used in the graphite furnace method. The main
disadvantage Is that the analysis Is more time-consJming and the equipment is
sore expensive. This method, as used to analyze al- samples, can be found in
NIOSH Anaiytical Method 214, The NIOSH Atomic Absorption Spectrophotometry
sethod (non-graphite furnace) for measuring lead in alr Is Anaiytical Method
7082.

Two methods measuring tota! Isad have been reparted by the EPA In conjunction
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with the Supsrfund Soll Lead Abatement Demonstration Project: nitric acid
extraction and a cold nitric acid digestion. The EPA has determined that the
results of these maethods are comparabis to one another and to those achieved when
using an XRF (laboratory model) if the sample contains less than 5,000 parts per
million Iead. Above 5,000 ppm, both the coid nitric acid digestion and the XRF
method were found to underestimate the lead concentrations.

The amount of lead in the paint Is recorded as a percent of the total weight of
the sampie, |f the paint chip Is attached to a chip of wood, the results will be
diluted accordingly. Samples aust be collected carefully so as to sinimize
contanination with non-paint materials, and faboratory anaiysts must sinimize the
arount of non-paint materials that constitute the sample being analyzed.

induct!ively Coupled Argon Plasma-Atomic Emisslion Spectroscopy (ICP-AES)

(n ICP-AES, the sampie Is treated with acids to dissolve the &iements. it is
then reduced to a fine spray and Introduced into an inductlvely coupled argon
plasma where the emisston spectra Is monltored. The methods used are such that
each particuiar waveiength monitored corresponds to an Individuat efement.

for lead, the size of the peak at a wavelength of 220.4 na is measured. This
method, as It is used to determine the amount -of lead In alr samples, is
described in detail In the NIOSH Analytical Method 7300. This method has a very
large anaiytical range, making the use of sample preconcentration, scale
expansion, and sampie dilutions unnecessary In most cases.
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Appendix 3-8 -- LABORATORY QUALITY ASSURANCE/QUALITY CONTROL

Laboratory Quallty Assurance/Quality Control

By biind insertion (nto the sample stream, the inspector will provide the
following blanks at the indicated frequency:

Filatd blank 1/tield sanpling day
Sample blank 1/field sampling day

fFileld blanks and sampie blanks are coilscted In the same manner. To collect
a blank "air" 'sasple, the inspector should open and close the sample container
during the collection of one of the “real” sampies, then close it and return It
to the lab for analyslis. To colifect a blank "wipe”™ sample, the .inspector should
open the samplie container, place a towel In It (folded as if It had been used to
coilect a sampie), cliose the container, and return it to the lab for anaiysis.
(The inspector should throw out the first wipe from the piackage, since it is
likely to be contaminated.) The fleld blank should be analyzed dlirectiy with no
further treatmsnt. The sampie blank shoul(d bs analyzed after [t has passed
through the sample stream, Including storage and sample preparation. The field
blank represents contamination added In the field, during storage and sampie
preparation, while the sample blank represents contamination added in the field
and during storage and sample preparation..

The followling iaboratory QA/QC work Is Included for completeness and should
be used when contracting with a laboratory for sample analysis. .

The laboratory is responsibie for analyzing the fleld blank, the saample
blank, and a reagent bilank. Reagent blanks are required for ali methods-using
reagents; one blank 18 required for 3 reagent batches. The fleld blank can bde
analyzed directly with no further treatment. The sampie blank can be anaiyzed
after It has passed through the sample strear. .

Additionally, split samples (dupiicate) analyses and splked sampiss should
be determined, as foliows: .

Split sanples 1/20 sampies
Spiked samples 1720 sanples
The spiked air and wipe samples wil! be prepared by aixing drled lead dust of

known concentration with the sample. Splked samplies may be used at the discre-~
tion of the project director, Additional spiit samples will be sent to a
designated QA/QC iaboratory for analysis.
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Appendlix 3-7 -- RECOMMENDED PROCEDURES for WIPE SAMPLING

Materials nesded

0 Nipss consisting of commercial wipes molstened «ith 2 non-aicoho! watting
agent.

0 Plastic tempiate (1 foot by 1 foot).

0 Measuring tape.

c Marking pen.

0 50 mi. poiypropylene tube.

0 RPack to carry tubes.

0 Sample sheet (see Appendix 3-8).

0 Cisposable gloves.

Sample size

A 1 square foot plastic teaplate should be used when samples are taken from the
floor. When window siiis and wells are sampled, the length and width of the area
I's measured In inches. One square foot Is sampled according to the formula:

Longth X Width e Sausre foot

144
Sample coliection
- identify and document ali areas to be sampled, beginning In one roon.
Documentation should Include:
0 Location of sampls. (See Table 3.5 of this manuail for recommended locations

of sampies. Samples from the floor should be taken near the sdge of the
room, not the center of the roos.) .

0 Surface type (floor, sitl, wall).

] Surface material (wood, metal).

0 Surface area measuremants.

0 Abatement status (abated, not abated). .

0 Abatesent method If knoxn,

- Put on disposablies gloves (to praevent sampie contasination by !ead on the
hands). .

- Throw the first wipe away, since it is Iikely to be contaminated. Place the
second wipe In a tube to submit to the laboratory as a blank.

- Sasple areas from low to high lead, to the extent that this Is known.

- Place a2 wipe fiat on the surface to be sampled. Rub the wipe in an "S”
pattern once over the entire measured area. (Do not scrub.) Folid 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 piace it in
& tube.

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

- Change gloves after sach samsple is taken.

- Use the same sampliing technlique for every sample. For exampis, use the sane
anount of pressurs when wiping the surface at each sample location.
Changing the technigue may change the results. ,

- Submit the samples to the iaboratory for analysis. Levels greater than 200
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ug/sa. ft. (floors), 500 ug/sa. ft. (sills) and 800 ug/sa. ft., (welils)

indicate that duyst levels

(A level of 200 ug/sq. ft.

components that have been
lead in a given area, not
are standards In Maryland
determining the amount of

Page 1385

are too high and the dweiling should be recleaned.
shouid be achievablie on windows or other

repiaced.) Thess levels represent the amount of

the psrcent of lead In dust. These leveis, which
and Massachusetts, were developed based on
absorbed ("bicavallable”) lead in the saampie area.
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Appendix 3-8 -~ Documentation Form for Wipe Sampiing

SAME SREED - AMALYSIS FCR LBAD N DCST

Sate: lab:
Sampies Colleczed by
Cceupant‘s Name:

Addrass:

Contractar’s Name:
Address:
Sace and Time Work Comp.eted:

HE®A Fillzration Unis Use: No. lapacizy
Samp.a Trpe:  Initlal ctast acast
Housing Condizien: Good Substancars Grossly Substancars

For the Following Codes, See Back of This Fora

. ) TASCRATCRY

! ‘ f . AREA | RESULIS  ANaL?-
| SURFACE | ‘ I (aeg. Tzal
SAMPLE CODE  !MATERIAL |METHOD!| INCHES| Pb per METHOD
50. LOCATION T 2 ican: 1 |coot a] (ixv) | sq. f£.) : C3DE 3
| | —
| ] :
{ I ; i
— |
i i \
; i !
i K l ‘
? 4 i
| p— |
1 ] !
| { .
i ; ‘ i
| e
i i !
| : | | i
| f ——
i | Q ? i
| i i ! |
Date Received: Reported Analyst:

Remarks:

Iancerprecacion of Resulcs

Tarashold Limiz: TFloor: 200 wg/fed Window sill: 530 ug/fed
Window vell: 800 mg/ftl (200 mg/frd should be
achievable on components taat have been replaced )
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S308

-

SURFACE
F Fleor

H
:

*}

SLlL
well
Ochkar

URFACE CONDITION

S
1
9

LR B S VNN o S )

Sacoth
Rough
Ccher

MATIRIAL

wood
Tinyl
Cancraze
2lasztar,
Aluainum
Brick
Other

AEMOVAL METHOD

(=0 R Y N

A
X

dsacgun

Replace

Dipped

Encapsulatsd

Sandar - HEPA xttached
Sandar - No HLPA attached
Sand-blasting - dry

Sand dlascing - aist or wet
Pesl avay

Atomic Absorption Spectrophatometry
X-ray Fluorsscence
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APPENDIX 4

Items to Support Chapter ¢

4.1 MWork Design for Force Account

4.2 A suggested notification to occupants regarding the possible existence
of lead paint
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Appendix 4.1
WORK DESIGN FOR FORCE ACCOUNT

The key to success in using Force Account s carsful sslection of the work
that Force Account will perform. HUD wage scales, for the most part, preclude
competing in the open markst for the best craftsmen that can be found. There-
fore, the work must be selncted and designed to be accomplished by workers who
either have moderate skiils or can be trained by one 0f several workers who can
be trained by one of several highly skilled crew members. Aliso, there are
specialized types of work in which there is enough competition among available
contractors that Force Account may not be cost effective.

The Force Account crew must be adequate for the work to be performed. ¢Each
crew is headed by a supsrvisor and an assistant. 7The crews are divided into
teamns of speclalized craftsmen. The interior renovations in process in muitiple
communities c¢an be done in a unit-ssquence manner, .6., a tgam does its work in’
an apartment unit and aoves on to the next sequential unit. The foilowing
speclalized team moves Into the unit the previous team just finished.

suggested sequence for work-flow planning:
a. Divide the work Into loglcal steps by craft.

b. Expand or gontract the steps by sequentia: portions of the work that
.can or cannot be performed concurrentiy. Aliow for drying time when
using liqulid materlals of any kind.

c. Determine the deslirsed number of units to be completed per period based
on budget constraints and HUD required time for cospietion. This
nusber should reflect a whole number of days that each crew will spend

in & unit, i.e., 1,3 days. ¢Experiencs has shown that scheduling a crew
Into a unit for a fraction of a day s unmanageable and is dlfficult’
for crew members to visuaiize as a deadiine.

d. Determine the number of days between unit completions per 3c abdve.
This will be the maximum nusber of days that a singie crew of craftsmen
can work in a unit.

6. Dstermine crew size necessary to accomplish the work within this nunmber
of available days. If the scope of work 'n a unit Is too great for 2
manageable crew to accomplish within this number of days, then that
crewm may have to be split Into either phase § and phase 2 crews (each
doing their portlion of the work In the al owable days) or two separate
crews working in aiternate units for twice the maxl/mum number of days,
giving a net crew time-in-unit equal to the saximum allowabie. !f the
scope of work in a unit Is too small for a crew to use the number of
days avaliablie, consider using some or aill of the crew to augment or
repliace other crews during the unutiiized portion of the aliowabfe
timg-in-unit.
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f. Determine the miniaum number of days for completion of a unit by
multipiying separate blocks of work by the aliowable tisme-in-unit.
Insert one or more blocks of “dead” time into the sequence to aliow for
absences, foul-ups, or unit-speciflc unplianned-for repairs. It is,
however, vital that the crew In the block preceding “dead™ time
understands that the following block does not constitute a "soft”
deadiine for its work., The placemant wittin the sequence of this time
wil! depend on the owner’s past experience with the project’'s problems.

g. Determine the actual number of units that must be avalilable for
renovation by adding the number of work and “dead” time blocks togeth-
er. |f the owner s moving residents out of their units ahead of the
renovation and moving back In after renovation, extra blocks refiecting
relocation preparation and moving time must be added to the total.
This fina! total wiil be the number of temporary relocatlion units that
sust be availabls If the plan Is to work. '

h. Pubiish a schedule and post It at the work site 80 that bvery crew
nember can tell at a glance what he/ehe ie suppseed to accompiish,
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Appendix 4.2 - A Suggested Occupant Notification Regarding Lead Based Paint

¥ ATCH 0 uT F OR LEAD-BASETD F AL NT PO J S ONV Y

NOTHF 1T CAT LI OM

T0: Renters of Housing Constructed Befors 1978

If your residence was constructed before 1978, thsre is a possibi{ity that it
may contain lead-based palint.

PLEASE READ THE FOLLOWING INFORMATION CONCERNING LEAD-PAINT POISONING

The interiors of olider homes and apartments often have layers of lead-based
paint on the wails, ceilings, window sil!ls, and door frames. Lead-based paint
and primers may also have been used on outslide porches, rallings, garages,
fire escapes, and lamp posts. When the paint chips, flakes, or pesis off,
there may be a real! danger for bablies and young chlidren.

Chiidren may eat paint chips or chew on painted railings, window slits, or
other items when parents are not around. Children can also ingest lead even
If they do not specifically eat paint chips. For.examplie, when chitdren play
In an area where there are loose paint or dust particles containing lead, they
may get these particles on their hands, put thelr hands into their mouths, and
ingest a dangerous amount of lead.

Has your chlld been especially cranky or Irritable? 1s he or she eating
norsally? OQOoes your chlid have stomach aches and vositing? ODoes he or she
complain about headaches? Is your chiid unwilling to pilay? These may be
signs of lead poisoning, although aany times there are no symptoms at all.
Lead poisoning can eventually cause mental retardation, blindness, and even
death. .
1¥# your chiid Is seven [7] years old, or younger, you should have him/her
tested for lead poisoning. |If the test shows that your chlld'has.an elevated
blood lead level, treatment Is avallable. <Contact the focai Health Department
for help or more information,

Infors other family members and baby sitters of the dangers of |ead poisoning.
You can safeguard your chlid from lead poisoening by preventing him or her fronm
eating paint that may contaln lead.

Look at your walls, ceiltlings, door frames, window sills. Ars there places
whare the palnt Is pesiing, flaking, or chipping? |If so, there are some
things you can do immediately to protect your child:

1. Write the owner of your housing unit and Inform him/her of the problen.

2. Write the Housing Authority and describe the probienm.
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3. Gather up all pleces of paint and plaster and put them in a paper bag or
wrap them in newspaper. Put these packages in the trash can. 00 NOT BURN
THEM.

4, Do not i1eave paint chips on the floor. Dsap mop floors to remove ali dust
and paint particles. Keeping the fioor clear ¢f paint chips, dust, and
dirt Is easy and very timaportant.

$. Do not aliow ioose paint to resain within your chiidren’s reach since
chiidren may plck l1oose paint off the lower part of the walls.

AS A RENTER

You should notify the Housing Authority and the Landlord immedliateiy ' If the
unit In which you live has flaking, chipping, or péeling paint; water leaks
from faulty plumbing; or defective roofs. You shuuld cooperate with the
tandlord’s efforts to repair any deficiencles and keep ;your unit in good
shape. When lead-based paint !s removed by scraping or sanding, a hazardous
dust |s created which can enter the body elther by breathing or swaliowing the
dust. The uss of heat or paint removers could create a vapor or fume which
may cause polisoning if Inhaled over 2 long period of time. Whenever pos-
sible, the removal of lead-based paint shouid take place when there are no
children and pregnant women on the presises.

Remember that you as a parent play a major role in the prevention of lead
polsoning. Your actions and awareness about the ««ad problea can maks a big
diffarence.

| have rasceived a copy of the Notice entitlied, "wWatch Qut for Lead Palint
Poisoning™ and a copy of "The Danger of Lead Poisaning to Renters.”

Signature

fate
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APPENDIX 5
{TEMS TO SUPPORT CHAPTER 5§
5.1 Excerpts from Regulations
5.2 Farms/Notices
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Appendix 5-1

EXCERPTS FROM REGULATIONS

Lead Dust Standards

Maryland (26.02.07 Procedures for Abating Lead Contalning Substances fron
Bulidings)

.12-K A tead abatement project shall be deemed to be in compliance
with these regulations if:
(1) Floor iead dust leveis are below 200 microgramss per
- square foot;

(2) Windowsill lead dust levels are below 500 micrograns.
per square foot; .
(3) Window well |sad dust levelis are below 800 alcrogranms

per squars foot; and
(4) All abated surfaces and all fioors have been treated to
provide smooth and easily cleanable surfaces.

Massachusetts - Draft (105 CMR 460.000: Prevention and Control of Lead
Poisoning)

460.170 B The dealing contractor shail be deemed to have satisfied the jead
dust monitering protocol {f: . :

(1) Filoor lead dust ievels are beiow 200 micrograms per sguare
foot;

(2) Windowsi!| lead dust levels are befow .UO micrograms per
square foot;

(3) Window trough lead dust levels are below 800 aicrograns
per square foot.

Training and Certification Raquirements

Connecticut - Draft (Regulations for Lead Poisoning Prevention and Control)

13.1 Certification of Lead Abatement Contractors and Lead inspsctors
On and after one year following the effective date of these
regulations, no person shall provide services as an lead abate-
ment contractor or as a lead inspector in this state without being
certified by the Coamissioner. Appllcations for such
certificate shall bs sade to ths department on forms provided by
It, and shall contaln such informsation regarding the appiicant’s
qualifications as the department may require In of these
regulations., Lead abatement, except for a small project as defined Dy
these reguiations, must be performed by a certlfied
lead abatement contractor.
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13.2 Lead Abatement Workers
Any person employed as an [ead abatement worker shall have completed at

least a 15 hours approved training course as outiined balow or the course
required under 13.2(c)(2). The worker training ccurse sha!l Include lectures,
demonstratlions, at ieast (3) hours of hands-on treining, individual respirator
fit testing, course review, and a written examination. Successful coapletion
of the course shall be demonstrated by achieving ¢ score of at least 70% on
the examination. The course shall adequately addiress the following topics:

Maryland (26.02.07 Proceduyres for Abating Lead Containing Substances from
Buildings)

11 Health and Safety Training
A. Within the 5 years imsediatsly before beginning work on a lead
‘abatement project, all inspectors invoived n the enforcement of these
regulations, and all workers invaoived In a2 ead abatement project shail
have taken a qualifying training course which meet the requirements set
cut In B, and have received a certificate of ccapletion,

Massachusetts - Oraft (105 CMR 480.000: Prevention and Control of Lead
Potisoning)

4580.420 Training and Licensure of Deleaders
A. Upon the date indicated in 454 CMR 22.00, only those persons,
firms, corporations or other entities duly licensed as deleaders may
conduct lead paint removal or covering.
8. Unlicensed deieaders may conduct delead ng under such conditions
specified In 454 CMR 22.00.
C. Upon the effective date of appllicabtle r-gulations promulgated by the
Department of Labor and Industries, all per.ons employed In performing
building rehablilitation or renovation in a manner that disturbs paint,
plaster or other materials containing dangerous leve!s of lead, sha!l
poet any llicensing requirements and/or follcw specified safety
procedurss.
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Appendix 5.2

FORM/NOTICES

CLEARANCE NOTICE TO OCCUPANTS
DRAFT

NOTICE TO OCCUPANTS OF
CLEARANCE
AFTER A LEAD PAINT ABATEMENT FROJECT

Date:

Dear Qccupant:

This Is to notify you that the dweillIng located at ___
______________________________________ has been ciearsd for reoccupancy as

a result of Lead Paint Abatement. This abatement work was necessary In order
to address potentially hazardous conditions in your dweliling, such as lead
paint and lead dust. Although this abatement was performed In a very careful
and comprehensive way, it is possible that additional lead hazards may occur,
especialiy if the dwelling is not properiy mainta ned and cleaned reguiariy.
Consequentiy, It Is important to keep your dweliing well maintained and clean
at aii{ times. Do not (et painted surfaces deterl.rate. At the first sign of

pesling paint repalint these surfaces. Pay specia. attention to surfaces where

tead dust may reaccumulate, such as floors, window silis and window well,
These surfaces should be reguiarly washed with a high phosphate detsrgent
because this type 0f detergent seems to work best in heiping remove lead dust
Remember, you can help to keep your dwelling safe by keeping {t clean and in
good condition,

Be Healithy,

(Signature)
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APPENDIX 8
Appendices to Support Chapter 6
61 Defining Solid and Hazardous Wastes
6-2 EPA Regional Offlices
6-3 State Hazardous Waste Agencies
64 State Solld Waste Authorities
-5 Toxic Contaminant Analyzed by EP Toxicity Test
6-8 Recordkeeping Reguirements
6-7 Hazardous Waste Manifest
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Appendix 6-1 -- Deflining Solid and Hazardous Wastes
THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

Defining Solld and Hazardous Wastes

Solld wastes Include such diverse mastes as househoid trash, sewage sludge,
and discarded Industrial materials. Solid wastes are not, howsver,
necessarily solid. They may be liguld, semisollid, or gaseous. The tern
“solid waste” s further defined In Section 1004(27) of RCRA as follows:

The term 'solld waste’ means any garbage, refuse, siudge, from a waste
treatment plant, water suppliy treatment piant, or air pollutlion control
faclility and other discarded materlal, including solid, liguid, semisoiid, or
contained gaseous materiai resuiting from industrial, commercial, mining, and
agricultural operations, and from coamunity activitlies, but does not include
solid or dissoived material in domestic sewage, ¢r solid or dissolved
materials in Irrigation return flows or industriai discharges which are point
sources subject to permits under Section 402 of the Federal Water Poilution
Control Act, as amended (86 Stat. 880), or source, special nuclear, or
byproduct material as defined by the Atomi¢ Eneryy Act of 1954, as amended
(68 Stat. 923).

Hazardous wastes are 2 sub-category of solid wastes. They can be solid,
liquids, or gasss. They may appear In a varlety of forus:

In barrels or druss.

in plits, ponds, or lagoons.

In siudges.

As part of contaminated soil.

In bottles or other fragile or nondurable coitainers.
in aboveground or underground storage tanks.

As part of buiiding materials (e.g., asbestos).

O 000000

In general, a waste Is considered hazardous if it can endanger human health or
damage the environment. Congress defined the terw "hazardous waste" In
Sectlon 1004(5) of the Resource Conservation and Recovery Act (RCRA) of 1878
(42 U.S.C. 56901 ot seq.) as foliows:

The term 'hazardous waste’ means a solld waste, o- cosbination of solid
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 serlous Irreversible, or Incapac tating reversible, illness;
or,

(B) pose a substantlial present or potenttal razard to human health or the
environment when improperly treated, stored, transported, or disposed of,
or otherwise managed.
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EPA has expanded RCRA's definition of a hazardous waste to mean a solid waste
that meets one of four conditions:

0 It shows by observatlion or testing to have any of the four
characteristics of hazardous waste (lignitable, reactive, corrosive, or
toxic). ’

0 1t has been named and Ilsted (see below) as & hazardous waste.

0 It is a mixture containing a listed hazardous waste and a non-hazardous

waste solld (unless the mixture {s expiicitiy excluded or no longer
exhibits any other four characteristics of hazardpus waste).
] It is not excluded froa reguiation as a hazardous waste.

Listing of Hazardous Wastes

The U.S. Environmenta! Protection Agency {(EPA) hac detsrmined that certain
wastes are hazardous. These wastes are Incorporated I[nto lists published by
EPA. Wastes on thess [ists aust 2always be handlied as hazardous wastes
regardless of their concentrations. The Ilsts expand and change as new i
research and testing are performed; therefore, It Is laportant to consult the
lists periodically. o

The llsts are organized into three categorles: 1) source-specific wastes
(wastes fros spescific industries); 2) generic wastes (wastes from common
manufacturing and industrial process, such as solvents); and 3) commercial
chemical products (such as creosote and somss pest cldes). The hazardous
wastes assoclated with lsad-based paint are gener.c wastes and commercial
chemical products.

Any waste mixture containing one or more hazardou. wastes that appear on the
EPA lists Is also considered a hazardous waste. - "hls appiies regardless of
the percentage of the sixture that Is (isted as hazardous waste., There are
several exemptions to this alxture rule.

If the solid waste is not inciuded in the EPA IIst of hazardous wastss, or is
not 2 mixture that contains ons of these wastas, it may stitl be a hazardous
waste i(f testing shows It to be ignitable, corroslive, reactivs, or _toxic.
EPA"s definition of thase characteristics is contained in 40 CFR, Sections
261.20 to 261.24., The standard measures specified by EPA to test for these
properties are sumasarized In Table 8-1.

The Resource Conssrvatlion and Recovery Act (RCRA) was passed (n 1876 to
address the probiems posad by the iaproper disposal of sunicipal and
industrial wastes. RCRA was amendad in 1980 and again In 1984. The goais of
RCRA are to protect human health and the environment; reduce waste and
conserve energy and natural ressources; and reduce or siiminate the generation
of hazardous waste as expeditiously as possibie, Two programs deveioped under
RCRA affect disposal of wastes generated during lead-based paint abatement:

¢ Subtitis D governs the management of solld wastes, primarily nonhazardous
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wastes.
¢ Subtitie C controis hazardous waste from the time It is gesnerated unti!
its ultimate disposal.

Subtitie D

Subtitle D ensures the proper management of solid wastes. EPA has established
standards (comsmoniy called Subtitle D Criteria) covering the operation of
sunicipai soild waste iandflills. These standards are designed to eliminate
the hazards assoclated with:

Flooding of solid waste landfills.

Reducing the habitat of endangered specles.
Contamination of surface water.
Contamination of ground water.
Contamination of food supplies.

Alr poliution.

Public safety risks at landfiils.

OO0 0000

Facilities that don’t comply with these Criterla are classifled as “opsn
dumps” and must either close or upgrade their operations.

Some aunicipal sclld waste landfllis receive smal quantities of hazardous
waste from households and Industrial facilitles that generate wastes In
quantities too smali to be covered under EPA‘S hazardous waste program. To
guard against the hazards of these wastes and to further ensurs that aunicipal
solid waste landfiiis operate safeiy, EPA is curruntly revising its
reguiations. The revised reguiations will:

o Place restrictions on new and existing sunicipe! solid waste iandfitls from
being constructed In floodplalns, wetiands, se-sai¢ zZones, and areas near
ailrports. -

0 Require municipal solid waste landfllls to provide operating controls, such
a2s cover material, explosive gas controls, and run-on/run-off controis.
States wlii have the authority to require other controis, such as liners
and leachate coliectlion systeas where necessary.

0o Requlire these landfllls to test ground water periodically to snsure the
drinking water suppliies wil! not be contaminated.

¢ Require sunicipal solid waste landfilis to take steps to protect the health
of citizens |iving near the facility and to ¢lzan up contaminants escaping
from the landfills.,

EPA encourages states to deveiop and lsplement th.,ir own solld waste
aanagement plians. A state's plan outiines the steps it will take to ensure
that the solid waste within its borders is managed safely. The pilan also
details ways to conserve and recover resources wherever possible.
Approximately one-half of the states have EPA-approved plans in place.

Subtitie C
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-Subtitie € ensures proper management of hazardous waste from the moment the
waste |s generated until Its ultimate disposal, Subtitie C regulations
contain administrative requirements for peraits ard procedures for three
categories of hazardous waste handiers: 1) generators; 2) transporters: and 3)
owners or oparators of treatment, storage, and discosal facilities.

Generators are any individuais or faciliities that produce a substantial
quantity of hazardous waste., Gensrators must oversee the uitimate fate of the
waste, and may choose to dispose of the waste either on-site or off-site.
Lead-based paint abatement contractors will transport their wastes offsite.

In order to transport their wastes, contractors must obtain an EPA
Identification nuaber for each site at which hazardous waste [s generated and,
If necessary, a state identification number. Transporters pick up waste fronm
generators and ship It to facilities that treat, store, or dispose of
hazardous wastes.

Treatment facliities use various processes to destroy hazardous waste or
render It harmless. Storage facilities temporarily hold hazardous waste until
it is treated or dlsposed of. DIisposal faciiities are the persanent locations
for hazardous wastes. Al! three types of facillities must have an.EPA
identification number and a peramit from EPA or a state authority in order to
operate. In addition, 81| of these facilities may store up to 132,000 pounds
(8,000 kilograms) of hazardous wasts on-site for 180 days without a permit,
providing an employes Is on-site or on-call to handle an emergency. |f the
waste Is shipped over 200 mlies to a facillity, the same amount of waste can
accumutate onsite for 270 days without a psrait.

States are encouragsd to run their own hazardous wakte programns. Ffor a state
to have Jurisdiction over |ts hazardous waste program, it must rsceive

approval from EPA by showing that its program is at {east as stringent as the
EPA progran. )
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TABLE 8-1

CHARACTERISTICS OF HAZARDOUS WASTES LFFINED BY EPA

- — - - " - . AR A W S - - - A .

lgnitabllity

EPA conslders wastes with the foilowing character stics of ignitabiiity to be
hazardous:

0

Liquids with a flash polint (the temperature at which the vapor easily
ignites In air) less than 1409 F. (The only exceptlons are aqueous
alcoho! solutions containing 24 percent by voiume or isss of aicoho!l.)

6 Materlals that are not liquids and are capable, under standard
temperature and pressure, or causing a fire by means of friction,
absorption of the moisture, spontanecus chem:cal! changes.

0 Materials that burn so vigorously and persistentiy when ignitsd that they
create 3 hazard.

0 lgnitabtle compressed gases.

] Oxidlizers.

Corroslivity

EPA considers wastes with the following character stics of corrosivity to be
hazardous:

0 Aqueous wastes with a pH less than or equal to 2 or greater than or equal
to 12.5.
0 Liquid wastes that corrode steel at a rate eyual to or greater than 0.25
inches per year at a test temperature of 130° F. '
Reactivity
EPA considers wastes with the following characteristics of reactivity to be
hazardous:
0 Materlals that are norsally unstable and readily undergo violent change
without detonating.
0 Materiais that react violentiy with water.
0 Materlals that form potentially explosive mictures with water.
0 Materials that, when mixed with water, will ,enerate toxic gases, vapors,

or fumes In quantities sufficlent to endange~ human health or the
environment.

- G " - WA W W W WA N M W W W W W T e S W -
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TABLE 6-1 (continued)

Reactivity (continued)

0 Cyanide- or sulfide-bearing materials that, when expossd to a pH between
2 and 12.5, can genarate sufficient gquantities of toxic gases, vapors, or
fumes to present a danger.

] Materlals capabie of detonation or sxplosive reaction [f subject to a
strong initiating source or |f heated under confinement.

0 Materials that are readily capable of detonation or expliosive
decomposition or reaction at standard temperature and pressurs.

] Forbidden explosive of Class A (primers, dynamite, and other high-enargy
expiosives) and Class B (propellants, and other iow-energy explosives).

- - "V W W EE T e W M mm e A R W W e O WS M e W W N e W T A e W R AR G TN W R e e e

Toxiclity

EPA defines as toxlic those wastes that quallfy under the terms of EPA’S
Extraction Procedure, a test that identifies hazardous concentratlions of a
constituent in ground water, and the Natlonati interim Primary Drinking Water

Standards (NIPOWS). The following steps summarize the determination
procedures:

4] Constituents are extractsd from the wastes in a manner designed to
stmuiate the ieaching action that occurs in ifandfilis.

0 This extract is analyzed to determine whether It posssesses any toxic
contaminants ldentified In NIPDHWS.

0 {f the sxtract contains any of the contaminants in concentrations 100
times greater than that speciflied in NIPDWS, the waste Is considered
hazardous.

0 If the origlnail solid waste stream contains iess than 0.5% solid matter,
then technicians analyze the original solid waste stream rather than the
lsachate.

- - - - o - - - - - - - - -

Source: Code of Federal Regulations, Title 40, Part 281, Subpart C,
Section 281.24 ,

Note: EPA Issued a “supplemental notice o0f proposed rulemaking” on May 18,
1987, stating its plan to define some Industrial wastes as hazardous
based on the type of unit In which they are managed. |f adopted, the
plan would represent a change In EPA’s usual method of Iidentifying
wastes as hazardous through their chemica and physical properties.
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Appendix 6-2 -- EPA Regional Offices

EPA Reglon |

State Waste Programs Branch
JFK Fedaral Bullding
Boston, Massachusetts 02203
(B17) 223-3468

Connecticut, Massachusatts,
New Hampshire, Rhode Isiand,

Maine,
vermont

EPA Reglon 11

Alr and Waste Management Division
26 Federail Pilaza

New York, New York 10278 -

{212) 264-5175

New Jersey,
Virgin

New York,
Isiands

Pusrto Rico,

EPA Reglon 11|

Waste Management Branch

841 Chestnut Strest
Phijadeiphia, Pennsylvania 19107
(215) 587-9338

Delaware, Maryland, Pennsylvania,
virginia, West virginia,
District of Columbia

EPA Region IV

Hazardous Waste Management Division
345 Courtiand Street, N.E.

Atlanta, Georgla 30365

(404) 347-3018

Ajabama, Florida, Georgla,
Kentucky, Mississippi, North
Carolina, South Caroiina, Tennessee

EPA Reglon V
RCRA Activitles

230 South Dearborn Street
Chicage, Illinois 60604
(312) 353-2000

Itlinois, Indlana, Michigan,
Minnesota, Ohio, Wisconsin
Page 214 The National

EPA Reglon V!

Air and Hazardous Materials Division
1201 Eim Straeset

Dallas, Texas 75270

(214) 767-2€350

Arkansas,
Oklahonma,

Loulislana, New Mexico,
Texas

EPA Region V11

RCRA Branch

726 Minnesota Avenue
Kansas City, Kansas 66101
(813) 236-2860 o

lowa, Xansas, Missourl, Nebraska

EPA Region VI ;
Naste Management Division (8HWM-ON)
One Denver Place

8§89 18th Streat, Sulte 1300

Denver, Colorado 80202-2413

(303) 283-1°02

Colorado, M'ntana, North Dakota,
South Dakot., Utah, Wyoaing

EPA Region 11X

Toxlics and Waste Hanaqelenf Division

215 Fremont Strest
San fFrancisco, Callfornia 94105
(415) 874-7472

Arizona, Ca:lfornia, Hawali,
Nevada, Amo-lican Samoa, Guanm,
Trus; Tarriories of the Paclfic

EPA Region X
Waste Management Branch (MS-530)

1200 Sixth Avenue
Seattle, Wa:iington 98101
(206) 442-2777

Alaska, ldao, Oregon, Washington

institu e of Building Sciences,
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Appendix 6-3 - Stats Hazardous Waste Agencises

State Hazardous
Waste Agencies

COMMONWEALTH OF NORTHERN
MARIANA [SLANDS

Division of Eavironmental Qualicy

Commonweaith of the Northern Manana
{slands

ALABAMA Office of the Governor

Alabama Depanment of Environmental Saipan. Manana [siands 96950
Management

Land Division CONNECTICLT

1751 Federal Drive Department of Environmental Protection

Montgomery, AL 36130

LASKA .
Deparunent of Environmentai Conservanion
Aar and Sold Waste Management

Hazardous Material Management Unie
State Office Building

165 Capitot Avenue

Hartford. CT 06106

Pouch O Connecucut Resource Recovery Authonty
Juneau. AK 99811 179 Allya Street, Suse 603 ’
Professional Building
AMERICAN SAMOA4 Hantford. CT 06103
Environmentai Quaiity Commission -
Government of Amencan Samoa DELAWARE
Pago Pago, Amencan Samos 96799 Deparmmnent of Narural Resources and
o Environmental Controi
ARIZONA v Solid Wasee Management Branch
Anzona Department of Health Services PO. Box KOl
Office of Waste and Water Quality Management Dover. DE 19903
2005 North Centrai Avenue
Phoenix. AZ 85004 DISTRICT OF COLUMBIA
Deparmment of Consumer and jatory
ARKANSAS e \ Reguiawn

Degartment of Pollution Control and Ecology
Solid and Hazardous Wasie Division

PO. Box 9583

8001 National Drive

Pesticides and Hazardous Wasie Mawnais
Division

5010 Overicok Avenue. SW.

Washington, DC 20032

Linde Rock. AR T2219

FLORIDA
CALIFORNIA Department of Eavironmental Regulation
Department of Health Services Solid and Hazardous Waste Section
Toxic Substances Control Programs Twin Towers Office Buiiding
T4 P Street 2600 Blar Swone Road

Sacramento. CA 95814

State Water Resources Control Board

Tailahassee, FL 32301

S GEORGIA

0. Land Protecuon Branch

Sacramenwo. CA 95801 Industral and Hazardous Waste Maragement
Program

Califorma Wasie Management Board Hmfdmef'm East

1020 Ninth Street. Suite 300 205 Butler Street, S.E.

Sacrament, CA 9584 Atanta. GA 30334

COLORADO GUaM

Coiorado Department of Health

Waste Management Division
4210 E. lith Avenue
Denver. CO 80220
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Guam Environmental Protection Agency
PO. Box 2999
Agana, Guam 96910
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HAWALT

Deparument of Health
Emvironmentas Heaith Division
PO. Box 1378

Honoiulu, HI 96801

IDAHO

Deparmment of Health and Welfare
Bureau of Hazardous Materiais
450 West State Street

Boise. ID 83720

ILLINOIS

Environmental Protection Agency
Division of Land Polluton Control
=200 Churcnili Road

Spningtield. IL 62706

INDIANA

State Boarg of Health

Division of Land Potlution Control
1330 West Michigan Sureet
Indianapoiss. IN 46206

{04

U.S. EPA Region VI
Hazardous Matenais Branch
726 Minnesota Avenue
Kansas City, KS 66101

KANSAS

Deparunent of Health and Environment
Bureay of Waste Management

Forbes Fieid. Building 321

Topeka. KS 66620

KENTUCKY

Cabnet for Namiral Resources and
Environmental Protecuon

Deparmment of Environmental Protecuon

Division of Wasie Management

Ft. Boone Plaza. Building 72

18 Reilly Road

Frankfort. KY 40601

LOUISIANA

Office of Soiid and Hazardous Waste
Hazardous Waste Divition
Department of Environmental Qualicy
PO. Box 44307

Baton Rouge. LA 70804

Page 2186

The National

LEAD-BASED PAINT TESTING, ABATEMENT, CLEANUP and CISPOSAL GUIDELINES

MAINE

Department of Environmental Prowction
Bureau of Oil and Hazardous Materiais Control
State House Swation #17

Augusta. ME 02333

MARYLAND

Marviand Waste Management Administration
Office of Environmentai Programs
Department of Heaith and Menta) Hygiene
201 W. Preston Street

Baltimore, MD 21201

MASSACHUSETTS .

Deparument of Eavironmentaj Quahity
Engineening

Division of Solid and Hazardous Waste

One Winter Street

Boswon, MA 02108

MICHIGAN

Eavironamental Proection Bureau
Hazardous Waste Division

Box 30028

Lansing, M1 48905

MINNESOA
Polluuon Control Agency

520 Lafayette Road YMorth
St. Paul, MM 55155

MISSISSIPPE

Deparmment of Nawral Resources

Bureau of Poilution Control

Division of Solid and Hazardous Waste
Management

PO. Box {0385

Jacksou. MS 39209

MISSOURI
Deparunent of Natural Resources
Waste Management Program

. 117 East Dunklin Street

PQ. Box 1368
Jefferson City. MO 65102

MONTANA

Deparmnent of Health and Environmental
Sciences

Solid and Hazardous Waste Bureau

Cogsweil Busiding

Helena, MT 59620

Institute of Bullding Sciences,
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NEBRASKA

Depariment of Eavironmenwai Control
Hazardous Waste Managernent Section
State House Suaton

PO. Box 94877

Lincoln. NE 68509

NEVADA

Depariment of Conservation and Natural
Resources

Division of Eavironmentai Protection

Waste Management Program

Capnol Compiex

201 South Fall Streer

Carson Ciry, NV 89710

VEW HAMPSHIRE

Department of Health and Welfare
Division of Public Health Services
Office of Waste Management
Heaith and Weifare Building
Hazen Drive

Concord. NH 03301

NEW JERSEY . )
Departnent of Environmental Protection
Division of Waste Management

32 E. Hanover Street. CN-027

Trenton, NJ 08623

NEW MEXICO

Health and Environment Department
Environmental Improvement Division
Groundwater and Hazardous Waste Bureau
PO. Box 968

Sania Fe, NM 75040968

NEW YORK

Department of Environmental Conservation
Division of Solid and Hazardous Waste .
50 Wolf Road

Albany, NY 12233

NORTH CAROLINA

Department of Human Resources

Division of Health Services

Solid and Hazardous Waste Management
Branch

PO. Box 2091

Raleigh, NC 27602
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NORTH DAKOTA

Department of Heaith

Division of Hazardous Waste Management and
Special Studies

200 Missoun Avenue

Box $520

Bismarck. ND $58502-5520

OHIO

Ohio EPA

Dvision of Solid and Hazardous Waste
Management

361 East Broad Street

Columbys. OH 43215

OKLAHOMA

Oklahoma State Department of Hemh
Waste Management Service

PO. Box 353551

1000 N.E. 10th Street

Oklahoma City, OK 73152

OREGON

Deparanent of Eavironmental Quaiicy
Hazardous and Solid sz Division
PO. Box 1760

Pordand, OR 97207

PENNSYLVANIA

Permsylvania Department of Environmental
Resources

Buresu of Solid Wasee Mamgemem

PO. Box 2063

Hamsburg, PA 17120

PUERTO RICO

Environmental Quality Board
PO. Box 11488

Santurce. Puerto Rico 009101488

RHODE ISLAND

Deparument of Emvironmental Management
Solid Waste Management Program

204 Cannon Building

75 Dawvis Street

Providence, RI 02908

SOUTH CAROLINA
Deparmment of Health and Environmental
Controt

- Bureau of Solid and Hazardous Waste

Management
2600 Buil Street
Columbia, SC 29201
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1989



LEAD-BASED PAINT TESTING,

SOUTH DAKOTA

Department of Water and Natural Resources
Office of Air Quality and Solid Waste

Foss Building

Prerre. SD 57501

TENNESSEE )

Tennessee Deparoment of Public Health
Division of Solid Waste Management
701 Broadway

Customs House

Nashville. TN 37219-3403

TEXAS

Texas Deparament of Heaith

Bureau of Solid Waste Management
100 West 49th Street. T-601A
Austin. TX 787563199

Texas Water Commussion

Hazardous and Solid Waste Division
1700 North Congress

PO. Box 13087, Capitol Station
Ausun, TX 78711

UTAH
of Health
Bureau of Solid and Hazardous Waste
Management
PO. Box 45500
State Office Building
Salt Lake Ciry, UT 8410

VERMONT

Agency of Environmental Conservation
Waste M Division

Sute Office Building

Montpetier. VT 05602

VIRGIN ISLANDS

Deparument of Conservation and Cultural
Affairs

PO. Box 4399, Charlone Amalie

5t. Thomas. Virgin Isiands 00801
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VIRGINIA

Virginia Department of Health

Division of Solid and Hazardous Waste
Management

Monroe Building

101 North I4th Street

_ Richmond. VA 23219.

WASHINGTON

Department of Ecology

Solid and Hazardous Waste Management
Division
Mail Stop PV-11

Olympia, WA 98504

WEST VIRGINIA )

Division of Water Resources

Solid and Hazardous \&‘uwcmnd Water
Branch

1201 Greenbrier Street

Charleston. WV 25311

West Virginia Department of Natural Resources
1800 Washingion Screet. East
Charfeston, WV 25305

WISCONSIN

Deparument of Natural Resources
Bureau of Solid Wasie Mm;emem
PO. Box W21

Madison, W1 53707

WYOMING

Deparmment of Environmental Quality
Solid Waste Management Program
122 West 25th Street

Herschier Building

Cheyenne, WY 82002
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Appendix B-4 -~

- - - . e -

Alabanma

Alabama Department of
Environmental Management

Land Division

1751 Congressman W.L. Dicklinson
Drive

Montgomsry, Alabama
205-271-7730

36130

Alaska

Alaska Department of
Environmental Conservation
Division of Environmental
Quaiity

P.0. Box O
Juneau, Alaska
907-465-2688

89811-1800

Amsrica Samoa

Environmental Quality
Commission

American Samoan Governmant
Pago Pago, American Samoa
633-2304 (overseas operator)

Arizona

Arizona Department of
Environmental! Quality
Cffice of Waste Prograns
2005 North Centrat
Phosnix, Arizona
602-257-2318

85004

Arkansas

Arkansas Department of Control
and Ecology

Soiid Waste Dlvision
8001 National Qrive
P.0. Box 9583

Littie Rock, Arkansas
501-562-7444

72208
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State Solid Waste Authorities
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California

Department of Health Services
Toxic Substances Control
Division

P.0., Box 842732

400 P Strest

Sacramento, Callifornia
7230

916-323-2913

84234~

Callfornla Waste Management
Board

1020 Ninth Street, Sulte 300
Sacramento, California 94814
916-322-3330 :

Colorado

Colorado Departasnt of Health
Hazardous Materlals and Waste
Management Division

4210 East 11th Avenue

Oenver, Coloado 80220
303-331-4830

Connectlicut

Connsacticut Osepa: tasnt of
Environmental Protection
Solid Waste Management Unit
185 Capltol Avenue

Hartford, Connecticut 06108
203-566-3672

Delaware

Delaware Departm:nt of Natural
Resources and En.ironsental
Control

Division of Air and Waste
Management

89 Kings Highway
P.0. Box 1401
Dover, Delaware
302-736-4764

18803
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District of Columbia

Departaent of Consumer and
Reguiatory Affairs

Pesticides and Hazardous Waste
Management Branch

5010 Overiook Avenue, SW

Room 114
Washington, OC
202-783-3184

20032

Florida

Fiorida Department of
Environmentai Regulation
Bureau of Waste Management
2600 Blair Stone Road
Tatiahassee, Florida
2400

804-488-0190

32388~

Georgla

Georgla Department of Natural
Resources

Land Protection Branch
Industrial and Hazardous Waste
Management Progran

205 Butler Street, S.E.

Room 1154
Attanta, Georgia
404-656-2833

30334

Guanm

Guam Environmental Protection
Agency

P.0. Box 299§
Agana, Guan
671-646-8863

96910

Hawail

Hawali Department of Health
Environmental Protection and
Health Services Divis{on
1250 Punchbow! Street

Room 325
P.0., Box 3378
Honolu, Hawail 96813
808-548-4139
Page 220

ldaho

Department of Heczith and

Wolfare

Division of Environment
Hazardous. Materials Bureau
450 West State Street

Boise,

idaho

83720

208-334-5845

Htinols

I11inois Environmsntal
Protection Agency .
Division of Land Pollution

Control

2200 Churchill Road

P.0. Box 18276 - :
Spr.ingfield, 111 nols 62794-
8278

217-782-6760

Indlana

Departaent of Environmental

Management

Solid and Hazardius Waste
Management

105 §. Weridian Street

Indlanapoils,

indiana 46225

317-232-3210

Department of Environmental
Managsement
Qfflice of Environmental

Responss

5500 West Bradbury

Indianpolis,

Iindiana 46241

317-243-5057

lowa

lowa Department

.f Water, Alr,

and Waste Management
900 East Grand Avenue
Henry A. Wallace Building

Des Moines,

lowa 50319-0034

$15-281-8852
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Kansas

Kansas Department of Health and
Environment

Bureau of Waste Management
Forbes Fleld
Topeka, Kansas
813-296-1607

66620

Kansas

Department of Health and
Environment

Bureau of Environmental
Remedlation
Forbes Field
Topeka, Kansas
913-296-1662

66620

Kentucky

Departaent of Environamental
Protection

Division of Waste Management
18 Reltly Road
Frankfort, Kentucky
502-564-6716

40601

Louislana

Louisiana Department of
Environmental Quality

Office of Solld and Hazardous
Waste

P.0. Box 44066

Baton Rouge, Louisiana
504-342-9099

70804

Maline

Maine Departaent of
Environmentai Protection
Bureau of 0Ill and Hazardous
Materiails COntrol

State House - Statlon 17
Augusta, Maine 04333
207-289-2651
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Maine Department of
Environmental Prctection
Bureau of Land Quality
State House - Station 17
Augusta, Maine 04333
207-289-2111

Nevada

Division of Environmental
Protection _

Waste Management Section

201 S. Fall Street, Room 221
Carson Clty, Nevada 89710
702-885-4670

New Hampshlire

The National

Departaent of Environmental
Services ’
Naste Manageament DIvision

6 Hazen Drive

Concord, New Hampshire
6509

603-271-4611

03301-

New JGFSOZ

Department of En.ironmental
Protectlon
Divislon of Solt -
Managenment

401 East State Street
Cn 414

Trenton, New Jersey
609-292-8879

Naste .

08625

New MexlIco

Health and Environment
Department
Environmental
Division
Sollid and Hazardcus Waste
Management Progran
P.0O. Box 968

Santa Fe, New Mexico
505-827-2835

laprovenment

87504
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New York

Division of Solld Waste
Department of Environmental
Conservation
50 Wol# Road
Albany, New York
518-457-6603

12233

North Carellina

Department of Human Resources
Solld and Hazardous Waste
Management Branch

P.0. Box 2081

Rateigh, North Carolina
918-733-2178¢

27602

North Dakota

State Department of Health
Division of Masts Managemant
and Speclal Studies

1200 Missour| Avenus, Room 302
Box 5520

Bismarck, North Dakota 58502-
5520

701-224-23886

Northern Marlana Islands

Department of Public Health and
“nvironmental Services
Commonweaith of Korthern
Marlana islands

Saipan, Marlana isjands 96950
§33-6884 (commercial overseas
operator)

Ohio

Ohlo Environmental
Agency

Division of Solld and Hazardous
Waste Managsment

1800 WaterMark Drive

Protectlion

P.0., Box 1049
Columbus, Ohio 43266-0148
6§14-644-2956
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Oklahoma

Oklahoma State Departmant of

Health

Naste Management Service
P.0.Box 53581

1000 N.E.
Okiahoma City, Oklahoma

10th Street
73152

405-271-5338

Oregen

Department of Environmental

Quatity

Hazardous and Soiid Waste

Division

811 S.w,

Sixth
Portland, Oregon

87204

503-229-5356

Department of Environmental

Quality

Environmental Cleanup Division

811 S.%,

Sixth Avenus
Portiand, Oregon

897204

503-229-5774

Pennsylvania

Departsent of En ironmental

Resources

Bureau of Waste Nanagement
P.0. Box 2063
Fulton Building

Harrisburg, Pennsylvania

17120

T17-787-9870

Puerto Rico

Puerto Rico Environmental
Emergency Commission
Environmental Quality Board
Del-Parque Avenue, #204
Pumarada Strest

Santurce, Puerto Rico

00907

§09-722-1175

The National

Institute of Buiiding Sciances,
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Rhode Isiand

Department of Environmental
Management

Solid Waste Management Progras
204 Cannon Building

75 Davis Street
Providence, Rhode Island
401-277-2808

02908

South Carolina

Department of ‘Health and
Environmental Control

Bureau of Solid and Hazardous
Waste Management

2600 Bull Strest
Columbla, South Caroling
803-734-5200

28201

South Dakota

Departeent of Water and Naturai
Resources

Office of Alr Quallty and Satid
Waste

Room 217, Foss Building

523 E. Capitol
Plerre, South Dakota
B05-773-3153

57501

Tennesssee

Department of Health and
Environsent

Division of Solid Waste
Managesent

Customs House, 4th Floor
701 Broadway
Nashviliie, Tennessee
5403

615-741-3424

37219-

Page 223

Texas

Texas Water Commission
Hazardous and Sotid Waste
Division

P.0. Box 13087
Capitol Station
Austin, Texss
512-463-7760

78711

Department of Health
Division of Sotild Waste
Managesent

1100 Rest 49th Street
Austin, Texas 78756
512-458-7271

Utah

Bureau of Sotid and Hazardous
faste

Division of Environmental
Health

288 North 1480 West
P.0. Box 18680

Salt Lake Clty, Utah
0690

801-538-617D

84116-

Veraont

Agency of Natura: Resources
Departaent of Environmental
Conservation

Naste Management Division

‘103 §. Main Strest

Nest Bullding
Katerbury, Vermont
802-244-8755

05676

The Natlonal Institu e of Building Sciences, 1389
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Virgin Isiands

Department of Flanning and
Naturai Resources
Government of the Virgin
Islands

Division of Environmental
Protection

Bullding 111, Apartaent 114
Christiansted, St. Croix,
virgin isiands 00820
803-773-0585%

Virginia

Department of wWaste Management
101 North 14th Strest

James Monroe Butiding, 11th
Fioor

Richmond, Virginlia 23218
804-225-2667

Nashlington

Department of Ecoiogy

Soiid and Hazardous Wasts
Management Program

Matl Stop PV-11

Olyapia, Washington B89504-8711
206-4539-6030

Kest Virginla

Department of Natura! Resources
Division of Waste Wanagement
1260 Greenbrisr Street
Charieston, West vVirginla

25311

304-348-5935
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The Nationatl

Wisconsin

Department of Natural! Resources
Bureau of Solid :nd Hazardous
Maste Management

101 $. Webster Street

Madison, Wiscons.n 53703
608-266-1327

¥yoming

Department of Environmental
Quality

Sotid Waste Managyement Program
122 ¥West 25th Strest

Herschier Bulldling

CHeyenne, Wyoming 82002
307-777-1152

Institute of Building Sciences,

1988
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Appendix 6-5 -- Toxlc Contaminants Analyzed by EP Toxicity Test

Hazardous Waste ¢

TOXIC CONTAMINANTS ANALYZED BY EP TCOXICITY TEST

D004
D005
D006
Doo7
D008
D009
‘D010
PIAR
D012
DO13
DO14
DO15
D016
D017

Page 225

Contaminant

Arsenic
Barium
Cadmiunm
Chromium
Lead

Mercury
Selenium
Stiver
Endrin
Lindane
Methoxychlor
Toxaphene
2,4-D
2,4,5-TP Sllvex

The National

Concentratlion (mg/!)(ppm)

—
o

— .
OO0OO0ODO0OOWM QU —O W
. . Y P
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Appendix §-8 -- Recordkeeping Requirements

Recordkesping ReqQquliremsnts

Who? ¥hat? How Long Retained?
Generator Copy of sach manifest 3 years
Test results 3 years
Waste analysis 3 years
Biennial report 3 years
Excaption (manifest) report Active life
Training records Until closure/3 years
after emplioyee last
worked at facility
Contingency plan Active life
EPA identification number Active life
Transporter tdentification number Active life
Copy of each manifest or shipping 3 years

document (ship/rail)

- - W e s e e M e e S e e e W W W e AP W e W W M e S WS G W W W R e W e e e W M A A e

Treatment,
Storage, or
Disposal
Facliiity®

*All records shouid become part of the operating

Page 228

Notlice tc foreign generator
¥aste Analysis Plan & Analysis
Site Inspection Program
Inspection log & records
Personnel training records

fgnitable, reactive Incompatibi-~
waste documentation

Agreements/nonagreemsnts with
local authority

Contlingency plans and details of
sanifests/shipping papers

Operating record (8 reguirements,
such as description, iocatlon,
quantity, etc., of each waste)

Ground-mater monitoring data
Closure pian cost estimates

The Naticonal institu e of Building Sciences,

Active lite
Active life

‘Active life

3 years

Until closure/3 years

after employes last
worked at facility
Active jtfe -
Actlive lifse

3 ysars

Active life

Active [ife
Annual update

ecord.

198¢
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Appendix 67 -~

| tan

Hazardous Waste Manifest
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hppendix 7 -- MEMBERS OF THE NIBS PROJECT COMMITI:E

James Keck - Chairman, Lead Poisoning Prevention Progriem, Baltimorae City Health Der:
Baltimore, Maryland

Richard A. Baker, Springfield/Greene County Public Hea!th Center, Springfieid, Missour

Nancy Bernstine, Council of Large Public Housing Authotitles, Washington, D.C.

James Boyle, Operative Plasterars’ and Cement Masons’ int’| Association of the
United States and Canada, Washington, DC 20036

Harian R. Bratvold, Underwriters Laboratories, Northbrook, !tlinois

Cheryl C. Burke, Esquire, Washington, D.C.

Kenneth W. Byk, Warrington, Inc. Austin, Texas

Ken Campbeli, National Assoclation of Lead In Paint Analyzers, Mason, Georgia

Jim Chandlee, Natlional Lead Detection Services, Inc., Roswell, Georgla

Bill Vocke -08311, Office of Solld Waste, (WH-582B), Uashfngton D ¢.

Brenda Coie, Tufts University, Medford, Wassachusetts

C. Edwin Craft, Environmental Protectlion Systems (EPS~-Mid-Attiantic), Chantixly, virginia

Helen English, Steven Winter Associates, Inc., Washington, 0.C.

John Ervin, National Corporation for Housing Partnersh ps, Washington, D.C.

Dr. Henry Falk, CEHIC/EHHE, Koger Center, F28, Atlanta Georgia

Katherine Farrei!, Maryland Dept. of the Environment, Center for Environmental Healtn,
Battimore, Maryiand

Atex Fischberg, Princeton Gamma-Tech, inc., Princeton, New Jersey

Eugene Z. Flsher, Association of the Wal!l & Ceiling Industries - internationail (AWC!
Afexandria, Virginia .

Ellils G. Goldman, U.S. Dept. of Housing and Urban Development, Washington, D.C.

Or. Lester D. Grant, Research Triangle Park, North Carciina

David B. Hattis, Bullding Technplogy Inc., Silver Spriig, Maryland

Alexander M. Houtzager, Corps of Engineers, Engr & Hsg Support Center, Washington, D.C.

Steve M. Hays P.E., Gobbetll Hays Partners, Inc., Nashvilie, Tennesses

Richard L. Helmer, Richard L. Heimer PE PC, Huntlngton Station, New York

William H. Ho*flan QUESTCO iInc., Bethesda, Maryiand

Lee C. Jensen, AlA, City of MilIwaukee, Dept. of Bulilding Inspection, MllIwaukee, WKisconsin

Donajd F. Luebs, Upper Mariboro, MD 20772-8731

Willlam J. Lau, Housing Authority of the Clity of New Jersey, Jersey City, New Jersey

Or. Jane S. Lin-Fu, Bureau of Maternal & Chlid Health and Resources Development, '
Rockviile, Maryiand

John A. McCauley, Housing Authority of Baltimore Clty, Baltimore, Maryland

Mary McKnight, Gaithersburg, Maryland

Phtiip P. Carpenter, Nilfisk of America, inc., Walvern. Pennsylvania

Miles Mahoney, Brook!ine, Massachusetts

Khated Masri, BOMA, Washington, D.C.

Chris T. Matthews, Naval Facltlilities Engineering Command-HQ, Alexandria, Virginia

Mark L. Matulef, Ph.D., PHM, Nationai Association of Housing and Redeveiopment Offic.als

Nashington, D.C.

Caroi B. Mesks, College of Home Economics, Unlversity 3¢ Georgla, Athens, Georgia

James W. Milier, Thomas P. Harklins, iInc., Baltimore, Maryland

Richard A. Morris, National Assoclatlion of Home Bullders, Washington, D.C.

Roger G. Morse, AlA, ENTEK Environmental and Technical Services, inc., Troy, New Yorx

H. V. Nagendra, S. Stewart Farnet AlA, Arch. & Assoc.,inc., New Orieans, Louisiana

'
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Herbert Needieman, University of Plttsburgh, Plttsburgh, Pennsyivania

Carolyn Newton, U.S. Dept. of Housing and Urban Development, Washington, D.C.

Edward W. Novak, US Army, Construction Engineering Research Laboratory, (CERL),
Champaign, illincis

Angus T. Oifson, Alexandria Redevelopment & Housing Authority, Alexandria, Virginia

Stephanie Poilack, Boston, Massachusetts

Brad Prenney, Childhood Lead Polsoning Prevention Program/Mass. DPH, Jamaica Plain,
Massachusetts

Tom Ramssey, P.E., (American Counclii of Independent Labs), SY Labs, Houston, Texas

Anthony Brown, O0fflce of Construction anc Maritime Compliance Asst, OSHA,
Washington, D.C.

Dr. John Rhodes, Columbia Sclentiflc Industries, Austin, Texas

Michae! R. Rowder (Ms.), Chicago Housing Authority, Chicage, Iliinois

Maryann M. Russ, ¥iimington Housing Authority, Wilsington, Delaware

Don Ryan, House Appropriation Subcommittes on HUD-Independent Agencles, ¥ashington, 0.C.

vince Sandusky, National Painting and Deccrating Contractors of America, Fairfax, V
Virginia o

R. M. Santucc!l, Enterprise Foundation, Columbia, Maryland .

Malcols “Mac” Scott, Lead Testing & Abatement iInc., Sarasota, Florida

James M. Simpson, and Dr. Henry falk v

CEMIC/EHHE, Koger Center, F28, Atianta, Georgla

Joseph |. Smith, Housing Authority of Savannah, Savannah, Georgla

Raiph Lee Smith, Upper Mariboro, Maryland

Nes oy Straub, Kaselisan & D Angelo Assoclates, N. Quincy, Massachusetts

Date Trippler, MN Polliution Control Agency, St. Paul, Minnssota

Carl R. Vander Linden, Vander Linden and Asscciates, Littleton, Colorado

Richard Wailace, National Lead Detection Services, Inc., Roswell, Georgla

David welss, National Associatlion of Realitors, Washington, D.C.

Jim werner, The Brand Companles, Inc., Park Ridge, Illinols

John Yoder, Lead Industries Assoclation, New York, NY

Amy Zimmaerman, New England Consortium of Childhood Lead Poisoning Prograss, Rhode Isiand
Dept of Kealith, Providence, Rhode isiand :

NIBS PROJECT STAFF

Rudotiph W. Kohler

SUBCONTRACTORS

The Eastern Research Group
Susan Guyaux

The Kennedy Institute

Jim WcCabe
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Append!x 8 - Minority Opinions

Issue #1 - Purpose, Use and Goalis of the Guidelines

[t is lmportant to clearly identify and state the objective before choosing the method by
"which It is to be achieved.

It is Impossibie to Judge these Guideiinss in Isolation, [t is not clear how the
Guidetines can or will be incorporated into a national program for abating lead paint.

To be effective the Guidelines need to be part of 2 logical process to obtain better data
and to delineate a program of action that wiil succeed. The final goals of the prograns

need to be defined.

Is our goal for the guldelines to achieve the ainimur possible dust level? Is [t to use
the best available technology at the present time, to meet the current standard in
selected states, to prevent blood lead levels of greater than 10, 15, 25, or 40 ug/dl in
children under 6 years of age, or some other goal? Maybe it shouid be some combination
of the above? The scientific Justiflcation for future recoamended procsdures and target
dust lead ciean-up lsveis nesds to be adequately presented and referenced.

tead in the homs environment, principaliy paint lead, is Increasingiy the dominant source
cf childhood lead poisoning. Further, lead paint abatement w!ii have to be done in &
more rigorous and controlied fashion than In the past, especialiy as research findings
and the publiic heatth concern further reduce allowable blood lead levels, both for
children and for lead abatement workers. The goal, however, Is not a ssthod for f{ead
paint abatement (noc satter now good), but rather the eiimination of lead poisoning. To
achieve final consensus, & Guideilines document wili have to be consistent with a
detailed, reatistic, and credible strategy for eliminating childhood iead poisoning.

The guideilines describs a method (or techniques) to abate paint lead hazards. The
selection of a particuiar method, however, depsnds on the purpose and goais for which it
is to be used. Are we sslecting a method to be used In 100 homes or in 2 miiflon homes?
Do we want to describe a theoreticaily best method or propose one that is realistically
achievable by most state and local public health, housing, and environmental programs?
This document has the caveat that If the total abatement package canndot be adhered to
{(because of time, cost, or other practical considerations) then other approaches which
meet minisum performance standards are acceptable. The report provides minimal guidance
on how to make these Judgments or decisions. [t needs 2 more balanced presentation of
cptimal and acceptable approaches.

Issue #2 - Resources to Support a National Lead-Based Paint Abatement Progras

¥1tl resources be made avaiiable to persit housing authoritiss and other appropriate
groups to follow the guideiines? W¥here will the resources for such a program comse from?
| do not fee! that the Committee Should take this maximal, highly conservative, and very
rigorous approach untess the wiil and resources are present to assure that HUD will
foliow through fully In what will be an extraordinarity expensive undertaking. There Is
2 real risk that we could end up worse off than before.

1
i
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The Committee has also heard very littie, If anything, about detalls of the KUD
Deronstration Program, and It Is not at ail clear that the Demonstration Program wil!
provide the necessary answers to the evident data gaps.

Dr. Henry Falk
U.S. Departrent of Health and Human Services
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ISSUE #3: Lack of Guldance for Pubiic Housling Agencles

After reviewing the finai draft document and consulting among ourselves, we menmbers of
the project coemittee for NIBS “Guidelines for Testing, Abatement, Clean-up and Disposal
of Lead Based Paint” have conciuded that the guideiines are not ready to be released ‘or
impiementation., The Housing and Community Development Act of 1987 addressed the neec to
test for and abate lesd-based paint hazards in public housing. Congress’s intent was
that the NIBS guidellines help Public Housing Authorities (PHAs) impiement the HUD lead-
based paint regulations immediately. The guidelines mere intended aiso as authoritative
state-of-the-art information on various testing, abatewent, ciean-up, and disposal
techniques based on the extent of current experience. The guidelines do contain some
valuable inforsation which has not been published before. VYet the document does not
adequately satisfy the general objectives of the project.

The guidelines must be substantially rewritten and expanded to fulfill these objectives.
The document appears more as 2 set of guideiines for iead-based paint testing and
abatement contractors, than as & set of guidelines to aid in decision-making by PHAS.
The document is not an authoritative, comprehensive gulde to lead-based paint hazard
planning. It does not relate the detection and .eiimination of lead-based paint hazards
directiy to publiic housing managenment or the Comprehensive lmprovement Assistance
Progras.

The shortcomings Iin the report are substantive and they must be dealt with by persons who
approach the issus as a probiem in health and sclence and with the singlie-minded purpose
of providing a gulde for housing authoritlies to conduct their maintenance and
sodernization programs. What s required is that HUD -aplioy a consultant with
demonstrated skills In the areas of health and Industr al hygliene who has the capability
to integrate abatement guidelines with construction an. contracting procedures. In
addition, HUD must address the issus of llabilidty Insurance for PHAS and their
consuitants and contractors, providing indemnification (f necessary far all.

We realize that the scope of the project and time aval'able were !imited. We appreciate
the efforts of the document’s authors and of all the m.mbers of the project committee to
gevelop a worthwhite product. We recommend, nevertheless, that HUD address the
shortcomings of the NIBS guidelines (listed below) before releasing them to public
housing authoritles,.

¥e look now to HUD, In consultation with publiic housing and health professionals, to
address the defliciencies within the NiBS guidelines. HUD needs to Initiate a process
which results In a guide for PHAs to integrate iead-based paint hazard assessment and
reduction with the modernization and maintenance process. In addition, HUD must address
the issue of llability Insurance for PHAs, thelr consu tants, and their contractors.

1. Providing Sufficlent Gulidancs - Ths NIBS document .hould be expanded to address tne
following subjects, to the extent that information Is avallable.

A. Planning and Organization

1. Guidance on the testing and treatmant of movable objects within
apartments.
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§.

Guidance on PHA liablility Insurance.

Guldance on Interim containment protocols -~ for example, guidance on
containing work spaces when |ead-based paint abatement Is integrated with
maintenancses or comprehsnsive modernization work. Maintenance or
modernization jobs may be pasrformed after initial abatemsent, but before
repainting and inspection to certify that a {iving space may be reoccupied.
Guidance on treating soil contaminated by lead after abatement.

Specifics on PHA reporting requirements to HUD -~ for exanmple, format and
frequency.
Gutdance on phasing (ordering) the various tesling, abatement, worker

protection, etc., tasks outliined In the document, particularly where other
maintsnance or modernization tasks are being undertaken,.

Guidance to help PHAs select Industrial hyglenists and qualified

inspsctors. )

Guidance to help PHAS decide whether to hire contractors, use In-house
personne! resources, or bring on force account labor. (The document assumes
PHAs will hire outside contractors for virtuatly al|,activﬁtias.)
Recommendations for PHA smplioyee and resldent education and training.

B. W¥orker and Reslident Protsction

1.

Description of different types of respiratory protection equipment and
Instruction on appropriate use.

2. Description of dlfferent types of sultable protective clothing.
3. Discussion of protective gear for PHA maintenance personal and supervisors.
C. Testing
1. More Guldelines for XRF testing:
a. Guidance on confounding variables which may result In inaccurate.
readings. o
b. Guidance on the effects of various substrate materiais on XRF readings,
and methods of eliminating the confounding effects of substrate
naterials. - ‘
c. Gulidance on factoring out the confounding effects of lead from non-
paint sources (for example, lead from gasoline or tap water).
d. Recoamendations with respect to XRF testing under certain weather
conditions (temperature, barometric pressure, husidity).
9. Recoamendations on follow-up procedures to Initial and random sanple
surveys.
f. Guidance on testing strategies for paint of different conditions
(power ing, buckled, Intact, etc.).
2. Guidance on selecting iaboratoriss.

0. Abatenment

1.

References to new encapsulation materials and techniques --aven
to say that they arse new and have yet to be tested.
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2. Guidance to heip a PHA relate abatement strategies to findings
from testing, and to conditions of i(ead-based paint.

Clean-up

Guidance on the proper or applicable use of HEPA filtratlion under various
abatement techniques.

Testing
Eliminate the endorsement of XRF testing. Laboratory testing Is

recommended oniy as a follow-up to XRF tests which yield certain findings, and as
the preferred technique for a new surfaces where XRF cannot be done accurately.

Disposal

Elimination of confusion of the teras °“solld and hazardous"” waste.

Nancy Bernstine Wililam Lau Mlles Mahoney
Council of Large Housing Authority Housing Authority
Public Housing of Jersey Clty of Brookline

Authorities

Mark K. Matulef John McCauley Angus Cison
National Assoclatlion Housing Authorlity Alexandr|a Redevelopment
of Housing and City of Baltimore and Housing Authority

Redevelopment Offliclals

Michae!l Rowder
for Vincent Lane
Chlcago Housing
Authority
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ISSUE #4: Guldelines lgnore the issue of Cost

As strong advocates of Jead polsoning prevention, we cannot support the adoption of these
guidelines by the Natlonal institute of Bullding Sclences or the Department of Housing
and Urban Development. The complicated and costly recommendations made throughout the
guidelines document add up to an abatement strategy that is unquestionably costiy -- Dbut
not necessarliy cost-effective.

In order to understand their deficlencles, the guldetines must be considered in context,
as an eariy step In a such targer effort in which Congress has ordered HUD to develop “a
comprehensive and workable plan for the cost-effective Inspectlion and abatement of public
housing." from a publiic heaith perspective, the goal of such an abatement program is to
reduce Jead hazards in public housing -- to lower the population blood tead ievels of
children living 'In public housing. This must be the most criticat criterion for any
guideiines.

Glven limited money and resources, this goal will not be accomplished by saximizing the
resoval of lead from iIndividual housing units. These gulidelines lay-out a professedly
ideal approach to removing every microgram of lead possibie, regardiess of the scope of
the benefits and the costs and practicality of such an effort. Unfortunately, we do not
live in an ideal worid. Ffrom a practical point of view, a less Intensive abatement
rethod Is needed [f we are to benefit the health of mlilions of chiidren at risk for lead
polsoning. '

Devoid of context and lacking in medical justliflication, the strategy embodied ir the

guidelines wifl drive up the per-unit cost of deteading to the point where far fawer
units are deleaded and far fewer children benefit. HUD may produce a few thousand
pristine housing unlits -« but it will leave slilions in unacceptable condition. The
perfect will have become the enemy of the good.

The guideiines do not tackle these troubling issues because they ignore entireily the
issue of cost. The document provides no informatlon whatscever on the combined costs of
these myriad recommendations, even though that information Is critical to any property
owner, public or private. It aveids any mention of the costs of the proposed technigues
-~ or the impiications these costs wouid have. : : i

Cost is, of course one-haif of the cost-effectiveness equation. As persons concerned
with the heaith of America’s children, we acknowiedge the need to expend significant
amounts of resources to prevent the devastating consequences of lead-Induced learning and
developmental Impairments. But It makes no sense to incur the exorbitant costs
anticipated by these guideiines If they are not necessary to protect health.

Clearty there Is a shortage of definitive information on the positive and adverss effects
of alternative abatement techniques. But there is more Information avaiiable than was
consideraed in assembling these guideiines, including Information generated by experienced
lead polsoning prevention programs, housing authorities and property owners that have
been struggling to provide effective deleading for close to two decades,

Even after all of the available date has been collected and analyzed, the guidslines may
have to make judgement calls based on what i{ittie Is known. That Is perfectly
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appropriate. But these guidellines do not present themselves as making judgement cal'ls or
providing useful advice based on fiimited data. instead, the guldeiines are presented to
public housing authorlties &s an authoritative source of technical information. They are
filled with categorical statemsnts about the inadequacy of certalin methods and the
efficacy of others. These are not supported by any documentation, Users are admonished
that every step of every recommendation asust be followed to the letter.

Ke do not endorse traditional lead paint abatement methods. The oid way -- deleading in
cccupled units, generating large amounts of dust with no contalinment, failing to clean up
or sven to repaint deleaded surfaces -- can endanger workers and increase chiidren's lead

burden. But these guidellines assume that every element of traditional abatement must be
rejected and replaced by more costly and compiicated procedures in order to produce any
benefit whatsoever. The truth is that It may be possible to alter only some of the old
practices -- to relocate occupants, provide some measure of containment and worker
protection, require repainting and vigorous cieanup, and produce a substantlally safer
jiving environment for young children. Because each chapter was considersd in isoiation,
however, Iissue Involving the cumuiative need for and cost of all of the guide!ines’
recommendations have not been adequately considered. i

These guidelines fall to establish the medical Justification for any of thelr
recommendations. Some citations have apparsntiy been added to the fina! document -- but
$0 late that they were not available for review at the time this alnority report was
drafted! The mere addition of refersnces cannot establish Jjustification for a
recommendation If those references have not been reviewed by the memsbars of the project
committee, lat alone outside experts.

The failure to provide for external review of these guidetiines Is Itself extraordinary,
given the importance of this document., This deficiency Is exacerbated because the short
time frame for preparing the guideliines precluded effective reviem even by members of the
project committes. More i(mportantly, the committes lacked experts capable of evaiuating
the two most important unanswered issues: the reiationship between recommended actions
and public heaith ocutcomes and the cost of the guidelines.

This document may well reflect the consensus of the building, design and gperation
sectors, but Congress asked for guidelines representing a broader consensus &song
"experts in public health, housing and pubilc housing, environmental sclence, and the
abatement Industry." These gulde!lines repressent no such consensus, In part because so
few experts from the flelids of publtic healith and environmental science have examined
them. This probfem can be rectified only by subjecting the guidellines to sxamination by
a distinguished pansl of experts In pedliatrics, publlc and occupational heaith,
environmental sclence and economics.

Untess HUD undertakes such a review process and makes substantial changes In response the
Department will not be able to use this documsnt as the basls for the congressionally
mandated consensus guidelines. The Department must ensure that this external review
process addresses the questlons ignored by this project committee: Does reasonablie lead
abatement reduce lead stores in chiidren? How much Jlead abatement is required? What
degree of assiduousness Is required to lower blood iead levels? The answers nust be
based on sound sclentific data. )
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Clrecufating the document and making necessary changes.wiil, of course, take time. There
is unquestionabiy an urgent need for HUD to produce these guidelines as Quickly as
possible, since it cannot enforce its lead paint regulations unti! guidelines are
adopted. There IS, however, no statutory deadiine for the preparation of these
guidelines. And it does public housing officials no good to have gulidelines which, while
made availabie promptiy, do not provide them with comprehensive and scientificaily and
economically justifled advice on how best to reduce lead paint hazards.

Both NIBS and HUD know that ispact of these guidelines wili| extend well past the conduct
of lead paint abatsment in public housing projects and determine to a significant degree
the kind, cost and number of both pudblic and private residences that will be abated.

Having presented itself as an authoritative source of information, this document could
quickly come to define the fegatly required standard of care for lead paint removal in
all pubiic and private housing. And, if viewed as an authoritative demonstration that
lead paint abatement is-prohibitively expensive, the guidelines couid serve as
justification for Congress, HUD and private property owners to do nothing.

1¥ public and private property owners, particulariy of iow-cost housing, are unwilling or
unable to pay the sxorbitant price tag for lead palnt abatement under these guidelines,
poor peopie wili once again be shut of a program Initially designed for their benefit.

In deciding whether to adopt these guidelines, HUD wust decide whethér all chiidren in
pubiic housing will be protected from the ravages of lead poisoning -- or whether the
benefits will accrue only to a lucky few.

Because we, on the basis of our considerable collective experience In iead paint-
polsoning prevention, believe that the net (mpact of this document will be adversely

affect the heaith of children, we esphatically register our opposition to Its acceptance
and pronuigation by KUD. ’

Cheryl €. Burke Herbert |. Needlieman, M.D.

Heron, Burchette, Ruckert University of Pittsburgh
and Rothwel! .
Stephanie Pollack Brad Prenney
Conservation Law Foundation Massachusetts Department
of New Engiand of Pubtic Heaith

Amy Zimmorman

New England Council of
Childhood Lead Poisoning
Prevention

Page 237 The Natlonal Institute of Buliding Sclences, 1988



CONSULTATIVE COUNCIL

Chairman: Ear! L.Fianagan, 3117 waterside Lane, Alexandria, VA 22309

Vice Chairsan: Robert W. Spangler, Program Manager, Council of American Bullding Officlals, Suite 708, 52C3
Leesburg Pike, Falls Church, VA 22041

Secretary: Roderick B. Buchan, Assistant Vice President, National Forest Products Association, 1250
Connecticut Avenue, N.W., Washington, D.C. 20036.

Erv Bales, Director, Bullding Engineering Architecture Research Cen er, New Jersey Institute of Technology,
Newark, New Jersey 07012.

Danlel Ball, Ryan Homes, Inc., 100 Ryan Court, Pittsburgh, PA 15205.

Laurie Battle, U.S. League of Savings Institution, 1709 New York Avenue, N.W., Washington, D.C. 20006.

James E. Bihr, President, international Conference of Bullding Officials, 5360 South Workman Mil! Road,
Whittier, CA 80601

Wililas S. Birney, Willlam S. Birney Consultants, 2824 Blue Spruce Lane, Wheaton, MD 20806.

Mary Beth Bowman, Chair, Arkansas Manufactured Home Commission, 1022 High Street, Little Rock, AR 72202.

Richard Broun, Director, Office of Environment & Energy, Department of Housing & Urban Development, Room 7154
Nashington, D.C. 20410.

Martin T. Byrne, International Association of Bridge, Structural & Ornalental Iron Workers, 1750 New York
Avenue, N.W_., 0400, Washington, D.C. 20006.

Edward E. Callahan Jr., President, Callahan Assoclates, Inc., 67 West Timonlus Road, T|l0n|UI MD 21083.

Donald G. Carter, Presldent. Carter Engineering, Inc., 2815 University Boulevard, West, .Kensington, MD 208835.

Wiiliam J. Christian, Manager, Research & Technology Development, Underwriters Laboratories, inc., 333
Pfingsten Road, Northbrook, IL 60062.

Gar Day Ding, Dean, School of Architecture & Environmental Design, Cai Poly, San Luls Obispo, CA 93407.

Thomas Hannigan, UNICOMP, Suite 108, 1601 North Glenvi!le, Richardson, TX

R. Eugene Hartline, Manager of Training, National Tralning Fund, 601 North Falirfax Street, 0240, Alexandria, VA
22314,

Paul K. Hellstedt, Deputy Executive Director, Builiding Officlals and Code Administration, 4051 West Flossmoor
Road, Country Club Hills, IL  60477.

William Hoffman, President, Quest Co., Inc., 6113 Walhonding Road, Bethesda, MD 20816.

Thomas R. Hollenbach, Manager, Archltectural & Engineering Service. Home Ouners Warranty Corp., 2000 L Street
N.W., Washington, D.C. 20036.

Glenn F. Kummer, Fleetwood Enterprises, Inc., 3125 Myers- Street, R.verside, CA 82523.

Barry Donaldson, Vice President, Tishman Research Corporation, 666 Fifth Avenue, New York, NY 10103.

Ted S. Lundy, Tennessee Technical University, Manufacturing Center P.0. Box 5077, Cooksvilie, TN 3850S.

Henry J. Mader, H.J. Mader & Assoclates, 639 McCully Street, Pittst urgh, PA 15243.

Hugh C. MacDonald, Manager/Engineering Services, Brick Institute o1 America, 11430 Commerce Park Drive, Reston,
VA 22081.

Car| P. Meglan, President, Carl Meglan & Company, P.0. Box 29248, Columbus, OH 43229. ,

Kenneth D. Mentzer, Executive Vice President, Mineral Insulation Manufacturing Assoclation, 1420 King Street,
Alexandria, VA 22314,

Joseph O°Nell, Executive Secretary, American Councli of Independent Laboratories, Inc., 1725 K Street, N.%.,
Washington, D.C. 20006.

Frank J. Powell, 567 National Bureau of Standards, Room B-114, Buliding 226, Galthersburg, MD 208SS.

Lewis K. Pugh, Director of Research, United Brotherhood of Carpenters, 101 Constitution Avenue, N.W.,
Washington, D.C. 20036.

Noel| J. Raufaste, Jr., Center for Bullding Technology, National institute of Standards and Technology,
Gaithersburg, MD 20889.

Thomas R. Rutherford, P.E., Director, Engineering & Design, Managerent Dlvision - DS0-2, U.S. Department of the
Navy, Naval Facilities Eng. Command, 200 Stovall Street, Code 04M2, Alexandria, VA 22332.

Willlam V. Smith, Director, Government Affairs, Cardinal Industries, Inc., 2040 South Hamilton Road, Columbus,
OH 43232.

Harvey J. Sorum, Sorum Marketing, inc., P.0. Box 8064, Charlottesv.lle, VA 22906-8064.

Arnold Thimons, Marketing Manager, Commercial Construction, PPG Industrles, Inc., Glass Group, One PPG Place,
Pittsburgh, PA  15272.

Francis T. Ventre, College of Architecture and Urban Studies, Virg-nia Polytechnic Institute & State
University, Blacksburg, VA 24061,

Ivan H. Wohiworth, President, Beech Haven Associates, Inc., 676 Broadway, Massapegua, NY 11758.

Joel Zingeser, Vice President, Building Technoiogy, Inc., 1109 Spr.ng Street, Sitver Spring, MD 20$10.



National Institute of
BUILDING SCIENCES

2
v
&

._-%

Document Number 5047 - 8



NATIONAL INSTITUTE OF BUILDING SCIENCES
BOARD OF DIRECTORS

Chairman: MacDonaid Becket, FAIA, Chalrman of the Board,
.Welton Becket Associates, Santa Monlca, California

vice Chalrman: Wililam B. King, Deputy Director, Goverrnment Relations,
Armstrong Wor ld Industries, Washington, D.C,

Secretary: John S. Bush, Vice President, Goverrment Affairs,
USG Corporation, washington, D.C.

Treasurer: Louis L. Guy, Jr., PE, Partner, Guy and Davis, Burke, Virginia

Albert J. Bartosic, Esq., Senior Counsel, Rorm & Haas Company, Phiiadeiphia,
Pennsyivania ’

Kyle C. Boone, AlA, CSi, Boone-Hunton Assocliates, Ashevilile, North Carolina

Herman W. Brice, Fire-Rescue Adninistrator, Paim Beach County Fire-Rescue
Department, West Paim Beach, Florida .

John C. Canestro, PE, Buliding Official, City-of Orindd, Catllfornia

Eoward J. Carlough, President, Sheet Metal workers' |nternat lonal Association,
washington, D.C.

wWitilam M. Connoity, Director, Division of Housing & Develocment State of New
Jersey, Trenton, New Jersey

Charies O. Everly, Director of Bullding and Zoning, County of Sarasota,
Florida

Robert C.. Glbson, P.E., President & CEO, Clark, Nexsen, Owen, Barbieri &
Gibson, P.C., Norfolk, Virginia

Fred Hunmel, FAIA, Architect/Planner/Consultant, Carmichael, California

Dianne ingeis, Denver, Colorado

Robert W, Liste, Senior Vice President, Real Estate Investment Department,
The Travelers Insurance Company, Hartford, Connecticut

Guy O. Mabry, Executive Vice President, Owens-Corning Fiberglas Corporation,
Toledo, Ohio

Or. Carol B. Meeks, Assoclate Professor Co! lege of Hane Econanlcs,
University of Georgia, Athens, Georgia

Joseph G. O‘Grady, President, AST™M, Philadeiphla, Pennsylvanm

Harry Pryde, Pryde Corporation, Bellevue, wWashington

David C. Snith, David C. Smith and Sons, McDowell, Virginla

Arnoid Steinberg, President, Arnoid Steinberg and Associates, Inc.
Sherman QOaks, Callifornia '

PROJECT STAFF

Ruciph W. Kohler, Program Manager



SENT BY:iXerox Telecopier 7020 5 2-16-30 ;7 1:27PN 5 5138414500~ 703 260 806%# 2

é,.t“““" “, DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heaith Service
{ )
\% Centers for Disease Control

gy Nations! Institute for

Occupational Safety & Heaith
Robert A. Taft Laboratories
4878 Columbia Parkway
Cincinnati OM 45226-1998

February 16, 1990

Mr, Ellis Goldman
Program Manager
Diviaion of Innovative Technology
and Special Projects
U.S. Department of Houaing and Urban Development
Room 8232
4%] Seventh Street, 5.VW.
VWashington, D.C, 20410-6000

Dear Mr. Goldman:

This letter outlines the role NIOSH proposed to play as observer/eveluator
during HUD's Lead-based Paint Demonstration Projeet, lists our
accomplishments, summarizes our observations and the results of the evaluation
to date, and provides interim recommendations, Our recommendations are
consiatent with NIOSH's previously stated policies regarding the most feasidle
and effective measures to reduce and control occupational exposures. This
policy sete up a hierarchy of control techniquea, beginning with product or
process substitution, followed by engineering controls (including effective
ventilation), and ending with personal protective equipment requirements.
These recommendations are offered as a prudent approach tovard minimizing the
health and safety hazarde encountersd during this Demonstration Projects’
abatament procedures as well as improving the working conditions within the
abatament site, while maintaining & reasocnable degree of protaction againat
the principal hazard in this project, which is lsad, These recommendations
are pertinent to the HUD Demonstration Project and are interim in nature; at
this time, they should not be used to develop guldelines or requirements for

abatementa other than those undertaken as part of the HUD Demonetration
Project.

We recognize this demonstration adatement project is an experimental deaign to
identify the most economical and safe abatement techniquea for removing
lead-baased paint in housing. HUD and the principml contractors (Dewberry and
Davis, and Tracor Inc.) are to be commended for their diligence and
dedication, especially considering the time constraints imposed on this
project, logistical difficultiea, and complexity of this effort. This project
is very important since its concluasions will shapw the development of a model
for public and private lead-based paint abatement, Also, the outcome of this
project will influence several health interest aneas; namely the pudblic
health, the environment, and occupational health. With this in mind, the
opportunity and ability to make procedural changes in the conduct of this
study during its course is an important attribute of the project. Similar to
the way in which decisions were made to abandon a technique (i.e., needlegun
usage) or modify procedures (e.g., dust suppression during carpet removal), we
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feel it is important and advantageous to identify areas for improvement or
changs vhich will expand the knowledge gained from this project, improve the
working conditions st abatement sites, and protect the workers, the
environment and the general public.

The NIOSH Role:

RIOSE agreed to conduct exposure monitoring and medical surveillance at five
(as a minimm) of the HUD identified abatement sites selected by NIOSH in each
of the two cities of Denver, Colorade and Indianapolis, Indiana., The aites
selected were to represent the five principal abatement methodologies
(enclosure/ancapsulation, abrasive removers, on-site chemical atrippers,
vacuum blasting removers, and heat gun blower removers), The proposed
objectives of the NIOSH effort were to:

1, Characterize the variation in lead (Pb) sxposure potential for the
five principal abatement methodologies,

2, <Characterize the short-term Pb exposure increments during Job tasks
or processea which contribute to the full-shift exposure potential.

3. Assess PD exposure experience during single site abatement via
medical surveillance of the concentratiom of lead in workers' dlood
in comparison with the airborne exposure monitoring data. Based on
this information, evaluate the effectivemess of the personal
protective and hygiene program requirements.

4, BEvaluate and monitor, if appropriate, exposures to other hazards

during the abatement procsdure (i,s., chamical solvents, noise, heat
stress, ete.),

5, VFrom information collected, determine if permonal protective neasures
and hygiens requirements are sppropriate and effective for minimizing
exposure to Pb, Alao, if posaible, identify abatement techniques and
Job tasks which result in the highest aml lowest exposure potentisls.

ACCOMPLISHMENIS

NIOSH industrial hygienists have observed lead abmtement procedures in
Baltimore, Denver, and Indianapolis; they have conducted exposure monitoring
for lead, volatile organics, carbon monoxide, carbon dioxide, and alkaline
dusts. We have not monitored all proposed abatement techniques, but we have
obaerved and monitored chemical (caustics) stripping, heat gun, the removal
portion of remove and replace, and sncapsulation techniquea. NIOSH has, at
the raqueat of Dewberry & Davis, reviewed the Material Safety Data Sheeta
(MSDSa) for the products which may be uaed in this project and providad
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suggestions and recommendations concerning theae products (letter to Chip
Karris dated Rovember 13, 1989)., We have revieved the avallable
environmental/exposurs monitoring and medical surweillance (blood lead) data
collsacted by Tracor and Dewberry & Davis,

ENVIRONMENTAL OBSERVAIIONS

Observed Problems:

1. Inconaistent respirator requirements., An example is the required
vearing of half-mask respirators for workers placing polyethylene
outside the structures, while observers without reapirators stand hy a
faw feet avay.

2., The protocol did not adequately addresa the need for ventilation of
the houses. Use of propane heaters inaids the containment was found
by RIOSH to be a potential health hazard. In the situations with
heaters on and windows covered, a lack of ventilation appeared to
compound and present a more serious hazard than potentlal lead relgase
alone. The contractors protested an outrlght ban on the heaters, so
HEUD's principal contractor inatructed workeras to keep windows epen
vhile operating hesaters inside,

3. Tracor and Dewberry & Davis personnel dié not wear gloves while inside
the containment areas (at dsdds with the protocol and the contractors’
practice of wearing gloves). This practice detracts from the efforte
to enforce the work practice guidelineas for the abatement workers.

4, We observed the presence of suspected asbestos-containing materials
(ACM) which vere in a deteriorated and friable atate in several of the
homes in Indlanapolis, The presence of ACM in older homes should have
bean addressed in developing the protocol for this project,

5. The use of propane-fired space heatera, designed for outdoor use only
{(as stated on the heater), were being vsed inside the hemes. 4an
alteitative and less hazardous heating saurca should be specified for
use in the project. BRBlectrical heating would probably present
additional problems ( see #6 ).

6. Inadequate or improper grounding of equipment (cheater plugs being
used at one location) was observed at several locations, In addition,
axceasive electrical consumption (primarfly by heat guns and negative
air pressure units) strained or exceeded the amperage service

available from neighboring homes. This was reflected in blown fuases
and melted extension corda.
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7. Restrictions placed on the operation of the heat guns limit their
effectivenesa in removing the paint. Bassd on the Consumer Product
Safety Commiasion study results and worksite obgervationa, we are not
convinced that temperature reatrictions for heat gun usage reduce
lead exposure potential within thia demonstration project, The 700°
T restriction appears to result in additional time zequired to remove
the paint, and results in workers holding the gun's nozzle clossr to
the paint surface to compsnsate for, the tmmperature reatriction, The
temperature restriction may in fact produce higher exposures because
of the extended expoaurs time required to abate a surface.

8. We are not confident that detailed oblemtions of the variations in

work practices which have occurred at the various abatement sitea are
being recorded,

9, Numerous tripping hazards are produced by extension corda, abatement
equipment, and the extensive uase of plastic to meintain the
"econtainment” at the sbatement site. The extensive use of plastic
barriers, in conjunction with wearing Tywek and (in some cases)
peorly constructed scaffolding increases the injury potential from
sccidental trips and falls.

10. We have observed seat-up of industrial hymiene equipment, eating,
drinking, and amoking in an area which was acheduled for lead
abatement with peeling paint and conaidserable duat on surfaces
These practices should be prohibited in this type of zrea.

11. The handwashing arrangements/facilities ebserved at these abatement
sitea are not adequate to provide an effactive means to remove lead
contaminated dirt and grime from the skim. Water for handwashing was
frozen at soms of the aites in Indianapolis; thim ia surely
detrimental toward effective handwashing. At one Indianapolis site,
the hand sprayer designated for handwashing was found i{nside the
house being used to mist surfacea, We have not observed consistent

washing of the face and neck areas by tha abatement workers at thess
sites,

12. During the removal phase of the "remove und replace" tpchnique, dust
suppreasion technique (miscing with water) was not used, yet was
varranted by the vigible dust generated,
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The following is a summary of the available NIOSH air monitoring data
collected in Denver and Indianapolia.

Abatement Sample # of Samples Range # WD
Iechnique Ivoe
Heat Gun Lead 29 ¥D - 286 ug/m3 14
Carbon Dioxide 10 .500 - 5000 ppm»
Cardon Monoxide 6 10 - 30 ppmn
Volatile Ozg's s (+ see comment below)
Caustic Stripper Lead 12 KD - 4.0 ug/md 6
Alk. Dusts 5 WD (< 0.11) - 0.5 mg/m3 3
Carpet Removal  Lead 5 XD - 3.9 ug/m3 4
Encapaulation Lead 4 ND (< 1.7 ug/m3) 4
Bulk Asbestos 3 10 - 5% Chrysotile 0

* results from detector tubes

+ The results of the volatile organic samples indicated a variety of organic
hydrocarbon species including hexanes, toluene, methylcyclopentane, perchloro
sthylene, xylenes, pinene, and benzene, Two phthalate compounds
[(bis(2-ethylhexyl)phthalate and butyl(2-ethylhexyl)phthalate] were identified
from heated paint chipei all results were qualitative and merit s quantitative
evaluation of some of these compounds.
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The following table summarizes our review of the available air monitoring data
collected by the contractors in Baltimore, Denver, and Birmingham.

Abatement Bample # of Samples Range Pb Exp.* # 5§
Tech/Task _ Tvpe _ug/m3

Reat Gun, int. PRZ 6 ,¢0.5 - 69 1
Heat Gun, ext. PBZ 6 <0.5 - 20 1
Heat Gun, int. Area 12 <0.% = 83(121) L)
Heat Gun, ext, Area 15 0.5 - 89 9
Encap,/encl. Area 25 <0.5 -~ 6(33) 15
Chemical Btrip  PBZ 40 <0.5 - 20(88) 13
Chemical Strip Area 71 <0.5 - 16 42
BEPA Vacuum PBZ 3 ¢0.5 - 11 5
HRPA Vacuun Area 9 0.5 - 8 6
Abrasive Blast PB2 5 <0.5 = 7 3
Abraaive Blagst Area 3 <0.5 3
Needlegun PRZ 13 ¢1 - 32(230) 3
Needlegun Area 16 <0.%5 = 61(203, 299) 4
Sanding PBZ 2 <0,.5 - 4 1
Exterior Prep. PBZ 22 ¢0.5 - 18 16
Bxterior Prap. Area 27 ¢0.5 - 18(68) 12
Descon/wash Area 9 ¢0.5 -~ ¢0.6 9
Interior Prep. PBZ 42 0.5 - 36 1%
Carpst Removal 3:7 8 <0.,5 - 3(588) 4
Intsrior Prep. Area 45 <0.5 - 32 30
Carpst Removal Ares 8 <0.5 - 8§ 4
Unknown PBZ 11 0.5 - 8 3
Unknown Area 48 <0.5 - 19(68) 34

* These lead (Pb) exposure results are not 8-hour exposure values; they are
results for the time of sample duration (generally less than two hours) thus
we could not calculate an 8-hour time weighted average., Values in parentheais
tepresent the next higheat values and should be considered outliers due to
specific circumstances of the aampling situation,
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MEDICAL ORSERVATIONS

We have revieved the avalladle blood lead data and medical clearance formas,
The study protocol essentially follows the National Institute for Building
Sciences (KIBS) recommendation of blood lead detemminationa prior to working
in lead abatement, at one month after beginning work, avary other month for
the next 6 montha, and every 6 months thereafter,

Blood lead levels had been performed on 140 workers., Of these, 21 had 2 teats
results (one prior to work and one 30 days after beginning work). Of the 140
initial bdlood lead determinationa, 61X wers 10 ug/dl or less, 89% were 15
ug/dl or leas, and three cases (2%) were greater than 25 ug/dl. Two of these
three had prior induatrial exposure to lead and blood lead levels in exceaa of
30 ug/dl., These workera were excluded from lead sbatement work on this
project. In the 21 workers for whom follow-up blood lead levels were

available, there were no increases after approximately 30 days of exposure
potential,

Initially, both blood lead and erythrocyte protoparphyrin (EP) levels were
obtained. The EF determinations, however, were discontinued by the end of the
firat month of thae study.

To date, and with a limited period and number of sbservations, increases in
blood lead levels have not been seen. This is comsistent both with the levels
of airdborne lead detected by environmental monitowing and the umiversal use of
personal protective squipment. These data do not allow us to predict the
affact on blood lead levels, if any, from reducing or discontinuing personal
protective equipment usage in these workersa.

INIERIM RECOMMENDATIONS

Tha following recommendationa snd suggestions are based on our field
observations, NIOSH exposure monitoring data, and our review of the
contractors’' air monitoring and medical surveillamce data. Our
racommendations are consistent with NIOSH'a previously stated policies
regarding the most feasible and effective measures to reduce and control
axposure (i.e., product or procesa substitution, enginesring controls
[including effective ventilation], with personal protective eguipment as the
last echslon of exposure reduction). These recommendations emphasize the
utilization of abatement techniques which appear to minimize the lead exposure
potentisl to abatement workera., Secondary emphasis is placed on the need to
axamine engineering controls and ventilation approachas for exposure
raduction. While personal hygiene and work practices play a very critical
role (and should receive equal emphasis as process subatitution for expoaure
control purposea) in preventing lead exposurs by ingestion and inhalation,

peracnal protective equipment should bs considered the least desirable method
of reducing lead exposure in abatement work.



SENT BY:Xerox Telecopier 7020 ; 2-16=80 : 1:31PM ; $136414500~ 703 280 8085:# ¢

Page 8 - Mr., Ellis Goldman

Therefors, the following recommsndations are offered toward improving the
vorking conditions within the abatement aite, vhile maintaining a ressonable
degree of protection against the principal hazard In this project, which ia
lead., These recommendations are pertinent to the EUD Demonatration Project
and are interim in design; at thia time, they are pot intended for use in
developing strict guidelines or requirements outasirde the HUD Demonstration
Project, At the conclusion of the RIOSH effort onm thie project, final
recommendations and conclusions pertinent to lead-based paint sbatement
procedures will be provided.

Worksite Procedure:

1. The data collected on abatement techniques (air monitoring data for
lead, surface lead-dust clearance sampling, field notes on abatement
techniquea, blood-lead data, and average cost per technique) should be
reviewsd to ldentify which techniques may be abandoned due to exposure
potential, effectiveness, and cost, Declaions on this basis could be
used to minimize exposure potential and address the firat achelon of
exposure control (i.e., process substitutlion).

2. The use of a two-stage decontamination/entry/exit facility to the
abatement site should be discontinued; thls requirement does not
afford any substantial increase in expoaures protection to the workers,
or the surrounding environment, dut does present complicats access to
the aite by the workera. A designated area, vhere no abatement or
lead hazard exists, should bde identified and utilized to prepare to
enter/exit the abatement area. Thia area would contain hand vashing
facilities, clean clothes atorage, dirty clothes storage, and
respirator astorage space.

3. Proper signags should be utilized to varn all vho enter the site that
lead abatement is occurring on site and that access 18 restricted, and
that eating, drinking, and emoking within the site i3 not allowed.

4, Strict attention to proper hygiene practices (hand washing after
exiting the house, prior to eating, drinking, smoking, etec.) must be

maintained., A designated clean area should bhe provided for these
activities.

8. Adequate ventilation should be provided when using the heat gun,
solvetit-based strippera and adhesives, or heating the house vwith
propane or kerossns heaters, Appropriate techniques include negative
air machines and/or opening the house up to provide natural
ventilation (remove polyethylene from and open the windows),
Rffective ventilation of the abatement areas should be identified and
evaluated to address the sscond echelon af exposure control (i.e.,
sngineering controls to minimize exposures). The use of in-home
heating and ventilation ayetems as an attempt to improve ventilation
of abatement sites does not seem feasidble and may lead to
sontanination of other aress (e.g., ductwork and furnace).
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Personal Protective Equipment:

1., We recommend a change {n the requirements for use of reapiratory
protection and full Tyvek aults for certaim operations and tasgks,
During exterior preparation, chemical stripping with caustic-based
atrippers, encapsulation/enclosure, interiar preparation, and heat gun
uge on the exterior, the use of half-face cartridge respirators and
full Tyvek does not appear necessary,

2, Tabric (cotton blend) covertlls may ba prowided in lieu of Tyvek and
laundered appropriately. The laundry must be informed of the ,
potential lead contamination of the garmenis. Coveralls should pot be
taken home for laundering by vorkers.

3. Face shields, impervious aprons or clothing, and appropriate glovss
should be used with the caustic strippers.

4, The use of gloves for all operations and theks ars not necessary,
except during chemical stripping.

3. Portable eye wash bottles with saline solutioen, or an eye wash
station, should be on-mite where chemical strippers are used,

6. We recommend the continued use of proper respiratory protection during
heat gun use on interior areas which are amall and/or not well
ventilated, during the use of sclvent-based strippera, vwhen removing
carpet (whether moistened or not), and during any technique which has
not been shown by air monitoring to have minimsl (less than 15
ug/cubic meter) to no lead exposure potential.

Envizonmental Monitoring:

1, Personal bdreathing zone and area air monixoring for lead should be
continued for each abatement technique and the variety of associated
tasks until the deponsctraction project is eompleted., A provision for
followwup surface dust sampling for lead should be conducted, after
the clearance sanpling, to determine if abatement procedures have heen
fully effective, The Baltimore city atudy indicates certain
techniques may not provide complete lead sbatement over an extended
period of time after re-occupancy.

2., Care and attention to detail should be straased to the field

industrial hygieniats, eapecially concerning documenting details about
sample collection and variations in observed work practices.

(The tasks or operations assoclated with many samples cannot casily be
determined from the field data shests. WVariations in work practices
or tschniquesa may account for some of the highar exposurss measured)
howaver, 8-hour TWAs caonot be calculated due to lack of information
of other work tasks performed during the rest of the shift,)
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3. It should be demonstrated (by the contractar) that an 8-hour TWA
exposure level can or cannot be calculated. This will aid KUD and

Speedwell in interpreting the data and revising data collection
techniques,

4, Thought should be given to the mechanism wheredy conaiderable lead
goncentrations (in some cases blank values exceed actual sample
resulta) are deposited on fleld blank samples and whether this affects
the validity of the actual sample results.

S. Media blanks should be gensrated in the fisld, and spiked qualicy
control samplea should be submitted blind to the laboratory.

Protection frowm Hazards Other than Lead:

Realth and safety hazards attendant to lead baaed-paint abatement should
be recognized and dealt with using appropriate measures, NIOSH
investigatora identified potential exposures td non-lead hazards including
asbestos, carbon monoxide, and organic compounda, Thess hazards should be

identified and controlled in accordance with good industrial hygienas
practices,

Medical Surveillance:

1. Regardless of any changea in work practices or equipment, biological
monitoring should continue to be performed at least as frequently as
currently practiced in this project.

2, If there are changes in process or control measures (e.g., the
alimination of reapiratory protection on mome taasks) we recommend
reverting to the beginning of the biological monitoring protocol and
obtaining follow-up blood lead levels at one month intervals.
Similarly, a bassline and monthly level should be obtained if workers
return to abatament work after a hiatus of a few to saveral months.
‘1f & worker's blood lead level increase by 10 ug/dL or more, factors
contridbuting to the increase should be 1dentified. Work practices and
personal hygiene practices should be reviewsd with the worker,

3. Considaration should be given to reinstituting erythrocyte or zine
protoporphyrin testing, Theoretically, this test is an indicator of
longer-term effects of lead exposure, though it {s not truly aspecific
to lead, Ita usefulness in the contaxt of these workers with
rslatively low lavals of exposure has not been tested, so if
protoporphyrin testing is restarced, it ahould be dome with a2 clear
plan to avaluate its utility. 2Zinc protoporphyrin (ZPP) testing is a

component of the required testing mandated by the O0SHA lead standard
for general induatry.
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Arsas for Further Study:

1.

2.

3.

4,

NIOSE plans to inveatigate the proper setting for using heat guns, In
particular, the appropriateness of selecting 700° F as the maximum
heat output, a level vhich, from observation in Indianapolis, made it
extremely difficult to remove the paint., 4 thermocouple used to
measure the heat output generated at the gsm nozzle, and also at the
painted surface (which should be considerably lower), in conjunction

with dstermining the amount of lead exposure for the various ssttings
will be performed at workaites,

BUD should review the usage of abatement techniguss with the intent to
ninimize exposure potential, We have observed the use of chemical
strippers and heat guns to clean woodwork (which was not of historical
valus), which could be more easily and cheaply replaced. The
performance of these abatement technigues when a aimpler and less
hazardous tachnique is available increases the exposure potential,
public health hazard, and overall cost,

RIOSH will continue to conduct exposure monitoring during abrasive
sanding, removal techniques, and extensive chemical stripping
operations., We will also determine the variety and extent of volatile
organics generated from heat gun usage,

The use of crystalline-silica containing emcapsulants (Encap Systems)
in these abatement homea should be evaluated by HUD. The use of such
encapsulants may result in future hazards to the occupants or
construction worker,

Maintaining adequate ventilation in homes wvhen uaing heat guns and
space heaters should be reviewsd by BUD and NIOSH, A determination
should be made vhether the use of general exhauat fans result in a
public health hazard versus the use of filtered negative air unita,
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Wa extend our appreciation to HUD, Dewberry and Davias, and Tracor Ine.
personnel for their assistance, cooperation, and patience. As acheduled,
Larry Elliott will meet with you, and the principal contractors on Wednesday,
February 21, 1990, to discuss the contents of this letter, Please contact
Larry Blliott at 513-841-4374 if you have any immediate guestions prior to
this meeting.

Sincerely yours,

Larry J. Blliott

Supervisory Industrial Hygieniast
Industrial Eygiene Section
Razard Evaluations and Technical

A;nittni::’ggnnch

o . z -~
e r/«w-v Sy
Eugene Freumd, M.D.

Medical Offilcer
Medlical Section
Surveillanes Branch

Aaron L. Sussell, M.P.H.
Industrial Hygienisat
Hazard Evaluations and Technical
Assistance Branch
Division of Surveillance, Hazard
Bvaluatians and Field Studies
ccs
C. Harria, Dewberry and Davis
D. Chute, Tracor Ine.
Dr. Millar, NIOSH
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FOREWORD

This manual has been prepared as part of the Lead-Based Paint
Abatement Demonstration Project for the Office of Policy, Development
and research for the U.S. Department of Housing and Urban
Development to provide health and safety training for workers,
supervisors and key personnel. It is to be used as part of a 6-hour
training program delivered by experienced, knowiedgeable
professionals. This represents the best available data on current
practices, procedures and standards in the industry.
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THE FAMOUS FRANKLIN LETTER ON LEAD POISONING

(To Benjamin Vaugnanj
Phila July 31,1786
Dear Friend,
I recollect that when I had the great Pleasure of seeing you at Southampton. now
a 12 month since, we had some Conversation on the bad Effects of Lead taken
inwardly; and that at your Request [ promis'd to send you in writing a particular
Account of several Facts [ then mention’'d to you, of which you thought some good Use
might be made. [ now sit down to fulfil that Promise. --

The first Thing I remember of this kind, was a general discourse in Boston when
I was a Boy, of a Complaint from North Carolina against New England Rum. that it
poison'd their People, giving them the Dry Bellyach. with a Loss of the Use of their
Limbs. The Distilleries being examin’'d on the Oceasion, it was found that several of
them used leaden Still-heads and Worms, and the Physicians were of Opinion that the
Mischief was occasion’d by that Use of Lead. The Legislature of the Massachusetts
thereupon pass'd an Act prohibiting under severe Penalties the Use of such Still-heads
& Worms thereafter. Inclos’'d I send you a Copy of the Act, taken from my printed Law
book:

In 1724, being in London, I went to work in the Printing-House of Mr Palmer,
Bartholomew Close as a Compositor. [ there found a Practice [ had never seen before,
of drying a Case of Types, (which are wet in Distribution) by placing it sloping before
the Fire. [ found this had the additional Advantage, when the Types were not only
dry’d but heated, of being comfortable to the Hands working over them in cold weather.
[ therefore sometimes heated my Case when the T'ypes did not want drying. Butan old
Workman observing it, advis’'d me not to do 3o, teiling me I might lose the Use of my
Hands by it, as two of our Companions had nearly done, one of whom that us'd to earn
his Guinea a Week could not then make more than ten Shillings and the other, who had
the Dangles, but Seven & sixpense. This, with a kind of obscure Pain that [ had
sometimes felt as it were in the Bones of my Hand when working over the Types made
very hot, induc'd me to omit the Practice. But talking afterwards with Mr James. a
Letter-founder in the same Close, and asking him if his People, who work’'d over the
little Furnaces of melted Metal, were not subject to that Disorder; he made light of any
Danger from the Effluvia, but ascrib’'d it to Particles of the Metal swallow’d with their
Food by slovenly Workmen, who went to their Meals after handling the Metal, without
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_well-washing their Fingers, so that some of the metalline Particles were taken off by
their Bread and eaten with it. This appear'd to have some Reason in it. But the Pain [
had experienc'd made me still afraid of those Effluvia.

Being in Derbishire at some of the Furnaces for Smeiting of Lead Ore, [ was told
that the Smoke of those Furnaces was pernicious to the neighboring Grass and other
Vegetables. But [ do not recollect to have heard any thing of the Effect of such
Vegetables eaten by Animals. It may be well to make the Enquiry.--

In America [ have often observ’'d that on the Roofs of our shingled Houses where
Moss is apt to grow in northern Exzposures, if there be any thing on the Roof painted
with white lead; such as Balusters, or Framas of dormant Windows, &c. there is
constantly a streak on the Shingles from such Paint down to the Eaves, on which no
Moss will grow, but the Wood remains constantly clean & free from it.--We seldom
drink Rain Water that falls on our Houses; and if we did, perhaps the smail Quantity
of Lead descending from such Paint, might not be sufficient to produce any sensible ill
Effect on our Bodies. Butl have been told of a Case in Europe, I forgot the Place, where
a whole Family was afflicted with what we call the Dry-Bellyach, or Colica Pictonum,
by drinking Rain Water. It was at a Country Seat, which being situated too high to
have the Advantage of a Well, was supply’d with Water from a Tank which receiv'd the
Water from the leaded Roofs. This had been drank several Years without Mischief: but
some young Trees planted near the House, growing up above the Roof, and shedding
their Leaves upon it, it was suppos’d that an Acid in those Leaves had corroded the
Lead they cover'd, and furnish’'d the Water of that Year with its baneful Particles &
Qualities.

When [ was in Paris with Sir John Pringle in 1767, he visited La Charite, a
Hospital particularly famous for the Cure of that Malady, and brought from thence a
Pamphlet, containing a List of the Names of Persons, specifying their Professions or
Trades, who had been cured there. [ had the Curiosity to examine that List, and found
that all the Patients were of Trades that some way or other use or work in Lead; such as
Plumbers, Glasiers, Painters, &c. excepting only two kinds, Stonecutters and Soldiers.
These [ could not reconcile to my Notion that Lead was the Cause of that Disorder. But
on my mentioning this Difficulty to a Physician of that Hospital, he inform’'d me that
the Stonecutters are continually using melted Lead to fix the Ends of Iron Balustrades

in Stone; and that the Soldiers had been employ'd by Painters as Laoourers in
Grinding of Colours.
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This, my dear Friend, is all I can at present recollect on the Subject. You will see
by it, that the Opinion of this mischievous Effect from Lead, is at least above Sixty
Years old; and you will observe with Concern how long a useful Truth may be known,

‘and exist, before it is generally receiv'd and practis'd on.

-lam, ever,
Yours most affectionately
B. Franklin
Distributed by:
Philadelphia Department (Benjamin Vaughan was a
of Public Health youthful admirer and close
Accident Control Section friend of Franklin, who was 80 .
CHILDHOOD LEAD POISONING yearsold when he wrote to
PREVENTION PROJECT Vaughan. The letter press
. copy of Franklin's commun-
ication is in the Library of
Congress, the holograph not
having survived. The letter is
reproduced here with the
original capitalization and

speiling.)
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OUTLINE OF OSHA LEAD STANDARD 29 CFR 1910.102S5

SCOPE AND APPLICATION
DEFINITIONS
EERMISSIBLE EXPOSURE LIMIT (PEL)

1. 50 micrograms per cubic meter of air averaged over an 8-hour period.
2. Maxioum permissible limit (ug/m3) = 400 - hours vorked in a day.
3. VWhen respirators are used and all requirements of paragraph F are met,
the PEL = the protection factor of the reapirator used.
EXPQSURE_MONITORING
1. General
a. The employer shall collect peracnal samples.
b. Personal samples at least 1 per shift per job classification per
work area.
2. Initial Determination
3. Basis of Initial Determination
4. Positive Initial Determinaticm
S. Negative Initial Determination
6. Frequency
a. If initial monitoring below action level - do not repeat.
b. If above action level but below permissible level - repeat 5§
months.
c. If above PEL -~ repeat quartarly.
7. Additional Monitoring
- If production, process, control of personnel change
8. Employee notification .
- Within 5 working days.
9. Accuracy of Measurement

- & 20%



E.

F.

G.

H.

OUTLINE OF OSHA LEAD STANDARD 29 CFR 1910.1025
(Gontinued)

METHODS OF COMPLIANCE

1. Engineering and work practice controls
2. Rupir‘atory protaction

3. Compliance program

4, Bypaas of interim level

S. Mechanical ventilation

6. Administrative controls

RESPIRATORY PROTECIION

1. General

a. If raspirators required, they will be provided to employee, at no
cost, by employer and the employer will assure that the proper
respiracor is used. )

2. Respirator Selection
3. Respirator Usage
a. Proper fit
b. Initial and every 6§ months qualitative/quancitacivs fit test.
4. Respirator Program
EROTECIIVE WORR CLOTHING AND EQUITMENT
1. Provision and use

- Employer shall provide coveralls, gloves, disposable shece covers,
and goggles at no cost to employer if above PEL.

2. Cleaning and Replacement

HOUSEREERING

1. Surfaces - Maintained as frae as practicable of lead.
2. Cleaning Floors - Do not use compressed air.

3. Vacuuming -~ No shoveling, dry or wet sweeping.



I.

1.

OUTLINE OF OSEA LEAD STANDARD 29 CFR 1910.102%
{Concinued) :

HZGIENE FACILITIZS AND PRACTICES

1. No eating, drinking, tobaceco, or applying cosmetics in work area.
2. Change Rooms '
3. Showars - If above PEL
4. Luuch Rooms
S. Lavatories
MERICAL SURVEILLANCE
1. Genasral
-~ If exposed to action level for mors than 30 days/year.
2. Biological Monicoring
a.A Blood lead and Zinc Protoporphyrin (ZFP) level
1. Every & months
2. Every 2 months if at or abovs 40ug/100g.
3. Monthly - If elevatad blood level.
b. Follow-up blood sampling test.
¢. Accuracy of blood level
d. ZEmployee notification - Within 5 days upon receiving results.
3. Medical Examination and consultations

a. Frequancy - Amnually if 4Qug/100g or abova.
- Prior to assigomenc
- If develop signs of lead intoxication
b. Content of medical exam
e. Pﬁyaicim reviev mechanism

d. Information provided to examining and consulting physician
e. VWritten medical opinion

£f. Alternative physician detarmination mechanisms
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OUTLINE OF OSHA LEAD STANDARD 29 CFR 1910.1025

(Continued)
4., Chalation
MERICAL REMOVAL PR0TSCI1ON
1. ZTemporary madical removal and return of employes.

1.

b.

c.

d.

fsmoval dus to slevated dlood lead levels.

= If blood lead level > 60ug/l00g

Ramoval dus to a final medical detarminacion.

Return of workar to job.

= 2 consecutive bdlood tasts until blood lead is ¢ 40ug/l100g

« No longar i3 at an incressed risk

Removal of othar employes special protectiva measurss.

Employer options pending a final medical determination.
l. Removal

May remove from «xposurs, provids special procective
measures, or place limizations on emplovyes.

2. Raturmmn

&

b.

C.

d.

Based on physician(s) ceviaw
Madical removal protection denafits

'= Employer provides up ¢to 13 months ‘of Dbenefits

(maintains earnings, semiority, and ocher).

- Employer may condition benefits upon employee's
participation in follow=up exams.

If dlood lead does not adesquately decline within 13 months.

- Employer shall - Final medical determinacicn of
mployes.

If employer voluntarily removes or rescricts employee, the

employer must provide 13 aonths medical protection
benafits.

Training Program - For all employeas exposed to lead ) acticn level.



M.

OUTLINE OF OSHA LEAD STANDARD 29 CFR 1910.1025
(Continued)

- Repeatsd annually

- Required information

2. Access to information and training material.

-~ The employer shall make available copy of 1910.102S, and training

material.
SIGNS
1. Warning signs must bs posted in each work area while the PEL is
exceedad:
WARNING
LEAD WORK AREA
, POISON
NO SMOKING OR EATING
RECORDEEZRING

l. Employer shall maintain records on esxposure monitoring, =medical
surveillance and medical removala.

2. Exployer must Kkaep exposure mnonitoring and medical surveillance
racords for 40 years. Medical removal records for duration of
employment.

3. Thsse records are availabls upon request to dirsctor and employees.

4. If employer ceasss to do business - Records turnsd over to director.

QBSERVATION OF MONITORING

1. Employer shall allow obsarvation of exposure monitoring and provide
protactive equipment, as required for the chserver.

EEXECTIVE DAIZ

1. March 1, 1979

ARPENDICES

1. Occupational exposurs to 1eid.
2. Employee standard

3. Medical surveillance

4, Qualitative fit test preotocol
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HEALTH AND SAFETY

LEAD PAINT HAZARD
FACT SHEET

THE ABATEMENT OF LEAD PAINT HAZARDS

Abatement means the elimination of exposure to lead-based substances that may resuit in iead toxicity ot
poisoning, by the remoavai or encagsuiation of lead-containing substances, by thorough cleanup procedures, and by
post-cieanup treatment of surfaces.

CAUTIO&- The prm« of Iud pamt canbea hawd cspcadly to young d'uidnn _gmm_;__

it uscrmcally mpnrum that anyom umm m mmmng ud pamt sdoct appropnate mmods.
foilow safe work practices, and take necessary steps to contain and cleanup ail lead dust and debris.

HEALTH EFFECTS

There is nc established safe level of iead in the human body. No expasure can be regarded as free from
potential harm. It has long been known that high leveis of lead exposire can cayse senous disability or death. More
recent ressarch has focusad on the taxic effects of low level exposure.

The brain and nerves are particularly susceptible to lead poisoning. Lead poisoning interferes with the
formation of blood cells which may cause anemia (low iron). it can aiso damage the kidneys, digestive system,
reproductive system and other organs. Low level exposure can damage hearing, learning ability, and coordination.

Lead has been used in making pum. solder, plumbing, ammunition, gas for cars, and many other products.
When lead is burned or heatad, anyone who breathes the fumes will take lead into hivher body. Peopie can aisc
swailow iead; for exampie, lead dust can get onto food. Lead ¢an aiso be found in drinking water.

Lead accumuiatas in the body following exposure. Therefore, lead poisoning usually resuits from many smail
exposures over a period of weeks or even years. Lead is stored throughaut the bady. it stays in the blood for several
months, and it can be stored in the bone for many decades.

Lgad Poigsoning in Children - Young children, iess than six years of age, are of special concern because their
deveioping brains and other organs can easily be damaged by lead. it is narmai for young children to put everything
including nands, pacifiers, and toys into their mouths. Anything which containg lead, from smali dust particles 1o
large paint chips, can cause harm if swallowed. Lead poisoning commoniy causes learming and behavior problems
which may be permanent in young children,

Lead poisoning is often not noticed. A child with lead poisoning may seem to be weli, and symptoms usuaily
do not deveiop until the condition becomes quite serious. When symptoms occur, they are easy 10 confuse with
symptoms of other ilinesses such as the “flu”.

Blood tests are very important to detect lead poisoning early and shouid be part of the routine heaith care for
all young chiidren.

Leag Poisoning in Preqnancy - Ressarch now shows that lead, even at very low leveis, can have 1oxic effacts on the
deveioping fetus. Lead carned in the mother's blood is passed to her unborn child. Lead toxicity may cause
miscarriage or premature birth as weil as other problems. infants born with only slightly eievated biood iead leveis
have baen found to have developmental probiems.

Lead may he stored in a woman's bones and picked up in increased amounts in her biood stream while she is
pregnant. Previous exposure 10 lead can aiso affect the unbom baby.
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Poisoning in Adults - The most important sources of iead exposure in aduits are found in workptacg
environments. People wha breathe lead fumes from activities such as the removal of cid paint or tne manuiacture of
lead products are at high risk for lead poisoning. Workers with lead dust on their hands can aiso contaminate (ne
food that they sat and the cigarettes that they smoke.

An aduit who has iead poisoning may notice fatigue, irritability, headache, weignt loss, stomacnache, of
constipation. But lead can cause damage withoyt any symptoms. 8lood tests are important for anyone wno works
with lead at their job, in a habDby, or in any other activity.

SAFETY PRECAUTIONS

1. R iow Requi

Regulations have been designed to protect the abatemaent workers and the environment. The Lead Paint
Hazard Fact Sheets in this series provide guidance which is consistent with these requiations. You must be sure tnat
you follow those regulations which apply to your project. Failure to foliow reguiations may resuit 1n the
deveiopment of hazardous conditions, the assessment of fines or other penaities, and costly defays or revisions 10
your project. For more information, contact:

Cccupationai Safety and Heaith Administration
U.S. Department of Labor

1726 M Street, NW

Washington, OC 20210

2. Regtrict Entry 1o Work Ares
Only workers or other peopie directly involved in the project may entar the work area. For any project

involving removal of lead paint, young children and pregnamt women must stay out of the work area until cleanup
has been compieted.

Post warning signs immediately outside ail entrances and exits to the work ares.

For any project involving the abatement of identified lead hazards in a home gr involving removat of more
than a very limited amount of lead paimt, all residents of that homa, including pets, must find other housing.
Residents must stay out of the building until cleanup and any required inspections have been compieted. Consust
local reguiations for further information.

3 Plek M

Select the most appropriats methods for your project. The methods for the lead based paint demonstration
project will be pre-determined.

4. Wesr aogrogriate Glothing

Disposahii coveralls are recommended to minimize contamination of cothing by lead dust.
§:  UseReguired Safety Equipment

A respirator is needed when using an electric heat gun or other methods which produce high ieveis of lead
fumes or dust. Check with your surpervisor to be sure that you seiect the right respirator filters. Make sure the
respirator fits property.
6. Not Smoke or Eati Wark

Lead dust can easily get on your food or cigarettes. Store any eating or smoking materiais away from the work
area. Leave the work area and wash your hands and face before eating or smoking.
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Do not permit lead dust and debris 10 leave the work area. See project spacifications for detailed infor-mation.
Waear disposabie shoe covers 1o keep from tracking iead dust outside of the work area.

8.  ghangsJiothes gnd Wash Hands and Face

Change ciothes and wash hands and face when leaving the work area. Workers can expose their families to
toxic ieveis of lead dust from work dothes and shoes which are brougitt home from the work site.

9.  DoNotUseUnsafe Methods

Burning and uncontained sanding of lead paint are prohibited by some state regulations and will not be used
during the demonstration project.

NEVER burn lead paint with an open flame torch. Burning produces very high leveis of lead dust and fumes.

0Q NQT sand {ead paint. Sanding produces very high leveis of lead dust.
10.  Work Safely with Chemicals

Follow the manufacturer’s instructions and Material Safety Data Sheets carefully when using any chemical
stripper. Any product which is strong enough to remove paint will probably be harmful to humans if not used
progeriy. Use strippers which contain methyiene chioride only for touchup work in well ventilated areas.

The “Right ta Know” law requires that workers receive essential information for working with all hazardous
chemicais encountared at their work placa.

11



MEDICAL AND EXPOSURE RECORD

ACCESS
FACT SHEET

THE OSHA “RIGHT TO KNOW*“ STANDARD OPENS THREE
TYPES OF VALUABLE DOCUMENTS TO WORKERS:

Medical Records

The worker is assured access 1o virtuaily all medical records maintained by their empioyers or by outside
contractors. Maedicai records include:

s Maedical and employment questionnaires or histories (incduding job description and occupauonal
axposuras).

* Resuits of medical sxaminations (pre-empioyment, pra-assignment, periodic or episodic} ana
laboratory tests (including X-ray examinatons and all biologicai monitoring).

* Madical opinions, diagnoses, progress notas and recommendations.

s Descriptions of treatment and prescriptions.

¢ Empioyes medical compiaints,

The worker has the option, under this Standard of having hisher medical record sent 10 them in
writing, or having it expiained by a company physician or by anyone eise.

A limited restriction to the worker's access denies direct access to information “regarding specific
diagnosis of a terminal iliness or a psychiatric condition which could be detrimental to the worker’s heaith.”

However, the worker’s designated representative can obtain this information, and may then give it to the
worker.

-

Exposure Records
The worker has the rigitt to examine and copy five types of exposure records:
& industrial hygiene sampling data from personal, area, grab, wige or other forms of sampiing for:

- chemicals

- bactena, virus, fungus, etc.
- noise

- heat, coid

- vibration

- pressure

- radiation

¢ Resuits of biological monitoring on bicod, urine, breath, hair, etc. for toxic chemicais

® Material Safety Data Sheets (MSDS). In the absence of MSDS, any other record which reveais the
identity of a toxic substance or harmful physical agent.

e Exposure records of other empioyees with similar past or present job duties or warking conditions.
Expaosure records of workpiace conditions to which the worker is 1o be assigned or transferred.

Company Studies

Any study or analysis using exposure or medical records concerning the empioyee’'s warking conditions
or environmaent, will be made avaiiable to the worker upon request.

— —
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Conrtrol of Health Hazards in the Workplace

RESPIRATORY PROTECTION

Most industnial chemicais enter the body by inhalation.
inhalation nazards are present in the form of dusts, mists,
fumes, gases. anc/or vapors. Respirators are used 1o protect
against inhalauon hazards. They put a barrier Detwesn the
contaminated air and the worker's iungs.

TYPES OF RESPIRATORS

There are two major classes of respirators. Air Purifying
Respirators ciean the air that is inhaled whiie Air Supplying
Respirators provide workers with their own source of air or
oxygen.

Air Purifying Respirators
There are four types of air purifying respirators. They are:
(1) Mecnamcal Filter Respirators.

(2} Chemucal Cartridge Respirators,
(3) Combination Respirators, and
(4) Gas Mask Respirators.

Maechanical filter respirators clean the air of dusts and
fumes by not sllowing the particies to pass through a fiber
bed. .

Chemical cartridge respirators are used when there is
exposure 10 solvents or chemicals with a high vapor
pressure. They ciean the air of vapors by absorbing them
Onto some Media such as charcoal.

Comoination respirators proviae protecuon against austs,
vapors, fumaes, andg/or mists. ComDINaton respirators are
available for any set of inhalation nazaras.

Gas Mask respirators clean the air of gasas such as Suifur
dioxide (SO;) or Hydrogen cyanide {HCN). Gas mask
respIrators can trap the gas or use chemicais to change the
gas to a non-toxic form.

CAUTION: Air Purilying respirators should not be used
when there 1s expasure 10:

(1) Cancer Causing Substances,

{2) Unknown Chemicals,

{3) unknown Chemical Concentrations,

{4) Chemuicais that are immediately dangerous to life or
heaith,
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(S) Areas wnere tne oxygen concentration is too low (0
support life (less than 13% by voiuma),

{6) Chemicais that produce toxic effects below the smeil
threshold (for exampie, Toiuene Diisocyanate).

Air purifying respirators nave a iimited lifeume. If you
smetl sometning coming througn a respirator, it is NO longer
effective. Gas mask cannisters shouid have color indicators,
visible t0 the wearers, that indicate wnen a canmister is No
longer providing protection.

Air Supplying Respirators

Air suppiying respirators provide workers with clean
oxygen or air. There are three basic types of air suppiying
respirators distinguisned by the source of the cilean air.

{1} Hose Mask Respirators-supply the worker with air by
placing the free end of a hose attacned to tne
worker's mask in. an area free of contamination. The
worker tnen dbreatnes aean air througn the nose.

(2) Airtine Respirators—supply the worker with air by
attaching the free end of a hose to a stauonary
compressed air sourcs.

(3) Suppiied Air Respirators-supply the worker with air
from tanks carried by the worker.

CAUTION: Oniy supplied air respirators can bDe used in areas
where the air is immediately dangerous to life and health.
Airline and hose devices can be cut, leaving the worker
without protection.

FIT TESTING

OSHA requires that all WOrkers wno must wear resowrators be fit
tested.  Fit testng i3 3 DIOCEOUIS uSed: TO JRTENTIING Wwhiather (eaks
ST IN NG SEBI DATWESA e FEIPITItOr ANG facs. Thers are two types
of fit testing:

(1) OQuantrtative fit testng - tne worker is placea 1n 3 closed

DOGEN Winke WeSIING & resOIrator that is prooed. A test
SOISTION & PUt UTLO the DOOLN ana & Maciune Maasures the
concentration of the soiution in the BOOth ana in tne
resoerator. By comoanng the concentration of the sowtion
INSGE TNE FESOUATHF TO THATt GUTIIGE the TESDIFAtOr. the oagree
ot leaxage (it any) can oe toung. Cavuion: There are
generaily Two test 10TONS used IN guantitative frt testing.
Thay are OOP, a pnalste cnemical, ang sait. DOP 15 a very
SBAGErous CHEMICEL, theretore salt showid be the oniy test
SOITION USEA 1N QUARTTETVE Hit TasTING.
Quaiitattve 1t taStING — wOrkers are asced if thay smeii writant
INOKE OF DANANE OH (ISOBMY! ACIEETE) WNEN It 1S DASSES three
INChEs from the resDirator seal. if the worker can smeli the
SMOK® O Od, TS rESOISTOr 0oes nOt fit. Quautative tt testing
GIvas 3 grost “yes” Or “n0” antwer to the T tST. DUt dOes nat
INGICATE e AEQTee of 11T 25 QUAITatIVE tISTING dO8S.

{2)
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RESPIRATOR LIMITATIONS
Thars arse limitations to the use of respirators:

& Respirators are designed to protect only against
spacific types of substances and in certain concen
trauon ranges. it s IMPOrtant to kNow with what
industrial chemical you are working and to empioy
the coarrect respiratar.  Consult Amencan Nauonal
Stanaard Practices Z-88.2-1969 for a step-Dy-step
respIrator selecucn procedure.

s The thin seal on a respirator often breaks when the
wearer s talking or maving quickly. This aliows the
toxic substance to enter through the facepiecs.

s Some workaers never get a good facepiece seal due to
facial hair interference ar becauss the respirator
never really fits them.

EMPLOYER’S RESPONSIBILITY

OSHA heaitn stancards for Asbestos, Coke QOven Emis-
uons. Acryionitniie, DBCP, Lead, Arsenic, Vinyl Chionge, and
the fourtesn regulated caranogens (See Tabie 1) require
empioyers 1o provide workers with respirators if they are
exposed above the permissibie exposure iimit.

In addition 10 the requirements to provide respirators
when there is exposure to the individual chemicals named,
smpioyers are required by 1910.132 of the OSHA regulations
10, “provide and Maintain respirators whenever workers are
required 10 work in an area where process hazards,
chemicais, radiological hazards, or irritants can cause injury
or impairmaent by inhaiation. OSHA has interpretad this to
mean that if 3 worker is exposed to a chemical in
concantrations over the standards listed in tabies 2-1, 2-2,
and Z-3 of tne OSHA reguiauans (Part 1910.1000), the
eMpIoYer IS requIred 10 provide and MainNtain respiIrators
soeafic for that cnemicai. Maoreover, if the smpioyer 13
required 10 supply respiratprs, the empioyer must aisc
establish a respiratory protection program which, according
1o OSHA 1910.134(b)101 1, must include:

(1) wntien Standard Operating Procedures governing
the ssiection and use of respirators,

(2) Proviging the workers with the proper respirstor to
protect against the specific hazard,

(3) A rraining program to instruct workers in the proper
use and iimitatons of respirators,

{4) Cleaning of respirators on a daily basis.
{5) Storagen a sanitary location,

{8) Respirator inspeciion and repair,

{7 Routine Industrial Hygrene inspection of the area In
which respirators are required 10 be worn,

{8) Annual review of eacn worker's ability to wear
respIrators by a physician.

(é) Reguiar inspection and svaiuatan of the entire
program,

(10) Assignment of individual respirators 10 workers
where practicabie,

(11) Issuance of NIOSH-MESA approved respirators when
available.

TABLE 1
Federaily Regulated Carcinogens

4 « Nitrobiphenyi

aipha - Nagthylamine
Maethyichicromaethyl sther

3 - 3* Dichiorobenzidine

beta - Napthyiamine

4 « Aminodiphenyl

Benzidine

beta - Propiclactone
Ethyleneimine

4 - Dimethylaminoazobenzene
N - Nitrosodimethylamine

4.- 4’ Mathyiene bis (2 chioroanitine)
bis Chicromaethyi ether

Z - Acetylaminafiuorens

Other publications with more information:

{1) OSHA Safety and Heaith Standards {29 Code of
Federal Reguiations 1910}, Sec. 1916.132- 1910.134.

(2) Amencan National Standard Pracuces for Respiratory
Protection. American Nauonal Stanaargs Institute
288.2 - 1969. 1430 Brosaway, New York, New York,
10018.
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OCCUPATIONAL HEALTH HAZARDS —'\

LEAD in CONSTRUCTION

if you are a construction worker, you shouid be aware of the hazards of lead exposure. You may
be exposed to lead in areas where cutting, sanding, burning, meiting, abrasive blasting, grinding,
soldering, welding, painting or paint removal are occurring. These operations may release iead in
the farm of dust, fumes or mists into the air or onto surrounding surfaces.

Lead is a toxic substance which may enter the body by breathing or swallowing lead dusts, fumes
or mists. !f food, cigarettes, or your hands have iead on them, lead may be swallowed while eating,
drinking or smoking. Oncs in the body, lead entars the bioodstream and may be carried to aii parts
of the body. The body can eliminate some of this iead, but if there is continued |ead exposure, the
body absorbs and stores more lead than it can eliminate. This stored lead may cause irreversibie

damage 10 cails, organs and whole body systams. After exposure stops, it takes months or even years
for all lead to be removed from the body.

What are the symptoms? .
Exposure to lead may affect each person differenty. Even before symptoms appear, iead may

cause unseen injury to the body. During early stages of lead poisoning, mild symptoms may be
overiookad as everyday maedical complaints, including:

Loss of appetite Joint and muscie aches
Trouble sieeping Maetallic taste
irritability Decreased sex drive
Fatigue Lack of concentration
Headache Moodiness

Briaf intense exposure or prolonged overexposure may resuit in severe damage 10 your bicod-
forming, nervous, urinary and reproductive systems. Some ncticeabie medical problems include:

Stomach pains , Tremors
Wrist or foot drop Convuisions or seizures
High bicod pressure Anemia
Nausea Constipation or diarrhea
Prevention
¢ RECOGNIZE that lead may be a heaith hazard.
& 3E AWARE OF empioyer and empioyee respansibilities under the Jead in construction standard.
o CHECK to see that an initial lead determination has been made at your worksite.
o WEAR appropriate personal protective equipment and cothing.
o PRACTICE good personai hygiene.
o DO NOT eat, drink or smoke in a iead-contaminated area.
o DO NOT take iead-contaminated dothing home.
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OCCUPATIONAL HEALTH HAZARDS (Cont'd)

The Lead in Construction Standard extends protection to constructicn workers. The standard
requires that before beginning any construction work which may resulit in lead exposure, an

' smpioyer must determine if any empicyee may be exposad to lead at or above the action levei (30

ug/nr’). if s0, the empiayer must conduct air sampling at the start of the operation which may

invoive lead exposure. Depending on the levei of exposure 10 airborne lead, the standard requires

varicus protective measures:

Conduct periodic air sampiing

Use feasible engineering and work practics controis

Provide appropriate respirators, protective ciothing and personal protective equipment
instituts 2 housekeeping and personal hygiene program

Provide areas for eating and drinking

Provide washing and lavatory facilities

Institute a medical surveiilance program

Conduct empicyee training '

Post waming signs

Maintain records

Conduct periodic air sampling

institute a housekeeping program
Provide washing and lavatory facilities
Provide a medicai surveillance program

Conduct empicyee training
Maintain records

ANYLEVEL OF LEAD
Institute a housekeeping program

Provide washing and lavatory faciiities
inform empioyees of the requirements of this standard

This fact sheet is imtended to summarize the Lead in Construction Standard and is not 10 be
interpreted as the compiets requirements under the standard.
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The Lead in Construction Standard requires that before beginning any construction wark which may
resuit in lead exposure, an empicyer must determine if any empioyee may be exposed to /ead at or above
the action level (30 ug/m’). This determination must be in writing and be postad. If any empioyee may
be expased at or above the action level, the empioyer must conduct air sampling at the start of the
operation which may invoive isad exposure. The major requirements of the Lead in Construction

OCCUPATIONAL HEALTH STANDARD

LEAD in CONSTRUCTION

Stancard are detailed beiow.

Any
Airborme
Lead

At or Above
Action

Level
(30 ugym?)

Above PEL
(50 ug/m?)

XX XX

XXX X

CONDUCT EXPOSURE MONITORING |
atstart of job :

every six months

every quarter

whaen job change may result in new or additional exposure
if empioyee compiains of symgotoms related to lead sxposure
Whenever exposure monjtoring is performed, empioyee must be
provided with written natice of resuits.

LUSE FEASIBLE ENGINEERING AND WORK PRACTICE CONTROLS

DEVELOP WRITTEN COMPLIANCE PROGRAM AND REVIEW EVERY
SIX MONTHS

KKK KX

PROVIDE RESPIRATORY PROTECTION

- . asimerim measure .

- 10 supplement engineering and work practice controls

- when controis not feasibie

- upon empioyee request . . ,
When respirators are provided, a respiratory protection program in
accordance with 29 CFR 1910.134 (b), (d), (e) and (f) must be
established and fit testing must be conducted. A medical
examination must be provi if an empioyee exhibits difficulty
breathing during respirator fit test or use. An employer must
provide 3 powered air purifying raspirator at the employee’s
request.

KX XXX

PROVIOE APPROPRIATE PROTECTIVE CLOTHING AND EQUIPMENT

- clean ciothing weekly (daily if exposure above 200 ug/m*)

- assure protective clothing removed at end of shift

- assure ‘ﬂfopﬁltc laundening or disposai

- cean repair equipment
Protective clothing and equipment must aisa be provided when the
possibility of skin or eye irritation exists.

S,
WM X

> % X X

MAINTAIN ALL SURFACES AS FREE OF LEAD AS POSSIBLE
- prohibit cleaning by compressed air
- use vacuuming or other equally effective cieaning methods
~  use wet methods when vacuuming not feasible

MKAHK I HKHKHK XK

PROHIBIT EATING, DRINKING AND SMOKING IN JOB AREA
- provide eating and drinking area
- assure employees wash prior 1o eating or drinking
- assure empioyees do NOt enter eating area in iead
comaminated clothing :
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OCCUPATIONAL HEALTH STANDARD (Cont'd) __-\\

?

:} A At or Above
{ A ny Action | AbovePEL
: '[_":;“‘ Level (50 ug/m®) :
] - (30 ug/m’) i
1 X PROVIDE CHANGE AREAS AND STORAGE i
] X - assure empioyees do not leave job area in contaminated clotnes §
: PROVIDE WASH FACILITIES (28 CFR 1926.51 (f)] ;
X X X - besure empioyees wash at end of shift 4
X PROVIDE LAVATORY FACILITIES (29 CFR 1926.51 (c)]
X X X 3
X X INSTITUTE MEDICAL SURVEILLANCE PROGRAM ;
; Biologicai monitoring (Blood Lead + ZPP or FEP Lavels) 3
" X X - prior to asugnment
X X - every two months for first six months 6f exposure
X X - written notificatuon of resuits to empioyee 3
Madicai examination must be provided when exposure is above
action levei and empioyee has deveicped signs or symptoms
associated with lead intoxication, desires advice on effects of
exposure on ability to procreate, or empioyee’s bicod lead levei is
at or above 40 ug/100g. A medical examination must aiso be
provided when an empioyee exhibits difficuity breathing during
respirator fit test or use.
PROVIDE MEDICAL REMOVAL AND PROTECTION
X X - ifblood lead levei is at or above 60 ug/100g
! : ’; - if average of last three biood tests is at or above 50 ug/100g E
3 - ifindicated by a final medgical determinaucn
i x X X |INFORM EMPLOYEES OF STANDARD j
3 X X X - make availabie a copy of standard 4
X X PROVIDE TRAINING PROGRAM
1 Training must aiso be made availabie if the possibility of skin or eye
irritation exists. {
X POST WARNING SIGNS g
MAINTAIN RECORDS OF ]
X "X X - initial determination
X X X - exposure monitoring
X X - maedical surveillance
X X - maedicai removal

This chart is intendaed to summarnize the Lead in Construction Standard and is not 1o be interprated as
the compiate requirements under the standard.

18




HEAT STRESS
RECOGNITION
Heat stress occurrences among the work force are fairly rare. The
abatement business has made giant leaps with regard to engineering

controls and work practices. The monitoring of acute hazards in this one

area has not kept up with the rest of the ganeral knowledge level among
abatament contractors.

TRE PROBLEM
- Excsssive cemperaturs

- High humidity
- Impermeable protective clothing

SOURCES OF EEAT

- Metabolic
- Radiant
- QConvective

HEAT BALANCE WITHIN THE BODY

Metabolic heat i3 gensrated within the body system. Our blocod carries
heat from the core through the cireculation system to the skin where it is
exchanged into the atmosphere. The central nervous system acts similar to
a thermocstat to regulata the amount of blood flowing to the skin. The
body hags limits of how much heat it can tolerate.

Another factor that is important is the body can only sweat 8 to 10 liters

par day. After this occurs the cooling mechanism hreaks down and sweating
stopa.

ACCLIMATION

Allowing the body time to adjust to higher cemperatures within the work
area,

NIOSHE recommends on hot jobs to work S50% of capacicy during Day 1 and
increagse 10X everyday after.

HEAT STRESS ILLRNESSES

HEAT CRAMPS
SYMPTOMS TREATMENT
Cramping in arm and leg muscles Fluids, restc, salt
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HEAT EXHAUSTION
SYMPTOMS TREATMENT
Profuse sweating Fluids, rea:
Weakness, headaches
Dizziness, rapid pulse
HEAT STRCKE
SYMPTOMS TREATMENT
Hot, dry skin Cool immediately
Confusion
Unconsciousness
Delirium
*HEAT STROKE IS A MEDICAL EMERGENCY
BUDDY SYSTEM
Most abatement work i3 done ip teams of two. Maks each person responsible
for keseping an eye on his partner, loocking for symptoms of heat stress.
Prevention is the hest possible cure.
PERSORAL FACTORS
AGE - Qlder workers will have more problems dealing with hot jobs.

MEDICATIONS - Diuretics for control of high blood pressure act to remove
vater from the body.

ALCOHCL -~ Causes ths body to dehydraca.
OBESITY - Hardsr for the heat to escape the bady.
HEAT STRESS EVALDATION

- Air Temperature
- Matabolic Rate
- Alr Movement

- Bumidicy

- Radiant Energy

HEAT STRESS MEASUREMENTS
INSTRUMERTATION

- Botsball

- Wet bhulb globe temperacure index (WBGI)
- Qral, rectal uhermometgr

- Heat strips
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HEAT BALANCE IN THE BODY

In order to determine how one body reacts to a hot environment, the
following factors must be considered.

HaM4+C4+R~-E

Heat Balance

Metabolic Heat (generated within the body)
Convective Heat (transmitted through the air)
Radiant Heat (electromagnetic radiationm)
Evaporation (relatad to X of humidity)

M o O X W
]

CONTROLS
ELIMINATE - Wherevar possible live mechanical systems should be shut down.

ERGINEERING - Use of negative pressure machines to purge the air and help
lower the humidity.

Foreing cool air inco the work area.
ADMINISTRATIVE - Adopting work/rest aéhcdulas.
Requiring workars to take longer showers.
PERSONAL PROTECTION - Cool vests
Vortex tube
Due to all the variables associated with heat stress and its effects on

humans, there is no standard. NIOSH and others have developed a recommended
¢riteria.
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HOW TO IDENTIFY LEAD HAZARDS

LEAD PAINT HAZARD
FACT SHEET

A compieted survey must De done to determine whether a Lead Paint Hazard exists in a home or ouiiding.
Such a survey consists of sampling ali painteq surfaces on the interior and the extenior of the building. A one paint
chip sampie or 3 single composite sampie of saveral different areas within a building does not give an accurate
picture of what iead paint hazards exist or where they are ocated.

When i3 3 survey necessary?

-
-

-

Wh

* q . 1]

-

when a child has been identified as having lead peoisoning.

when a property owner is concerned that a iead hazard exists and wishes 1o abate that hazard.

when a property owner is required to test for iead in order to be in compiiance with Housing ang
Urban Deveicpment Reguiations.

when a group day care center which may have lead paint is reviewed for licensing or otans
renovauons which may disturt: lead paint.

I 3 survey?

some state Environmentai Departments
some county heaith departments
some housing authorities
privata testing companies
2 ig i §
paint scrapings
portabie X-RF anaiyzer (x-ray fluorescence)
Sodium suifide soiution 6-8%

{Note: £ach method has specific limitatons.)

*

st k if 3 grivate testin mpany is hired:

Cost of a complete survey - cost for antire house
Mathod used for analysis

Previous expenience with testing

How wiii the informauon be reported to you?
How detailed is the information?

if tasting company is using an X-RF anaiyzer:

Are they licensed by a State Division of Radiation Controi?
How many readings are taken for each sampie? (Minimum of 3)
What training have the technicians had?

How many units can they do in a day? (Generally, it takes a minimum of two (2) hours 1o sampie a
three-Decroom nome.)
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Methods

Paint
Scrapings

Portanie X-RF

Sodium Suifide

METHODS OF LEAD ANALYSIS:

Advantages and Disadvantages

Advantages Disadvantages
1. Analyzed in laboratory 1. Lenguny processing
requires ume n lab.
2. Resuits are ysuaily 2. 30to 70 sampies to
vety accurate be taken
3. Resuits refiect iower as wall 3. Lab costs can be hign.

as upper ieveis of paint.

4. Quanutatve resuits can
be “faiseily toweread” by
many paint lavers.

5. Destructive 10 saintea

surtaces
1. Performea on site 1. Equipment s expensive.
2. Less destructive 1o painted surfaces 2. Requires (rainea operators
3. Resuits are available as soaon as 3. Will not read on all surfaces,

the operator compietes the survey report.
4. Some surface destruction s
,necessary if resuits are 1o be

accurate.
1. Quick, on-site resuits. 1. Other metais in paint can
cause faise positive reagings.
2. Potenuai use as a screening wol for 2. Difficuit to use with coiorea
white paint with high ieaa content. paint. Cannot De usea witn

dark coiorea paint.

3. May fail 10 getect l@aq at
jow ievels or In DOTLOM i(avers
of paint.

4, Some suriace gestruction
necessary.

5. Notguantixative
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CONTAINMENT OF LEAD BEARING

DUST AND DEBRIS
LEAD PAINT HAZARD
FACT SHEET

By taking the steps listed on this sheet, you wiil keep iead dust, fumes, and debris from spreading outside of
the work area. You wiil aiso make dean-up of the work ares much easier. A safe, compiete job cannat be done
without containing all lead within the work area.

Any method of removing lead paint causes poisonous dust and debris to form. Using a heat gun wiil also
create lead fumaes. It is important to remember that lead fumes and dust are actually more dangerous than the large
paint chips which are easy to see.

CONTAINMENT MATERIALS

1. Polyethyiens (plasuc) sheets which are 6 mil thick.

Spray poly which can coat surfaces and then be remaved by peeling.

Heavy duty tape, such as duct tape, to fasten the plastic sheets.

Spray cement which comes in an aerosol can and is made 1o stick to polyethylene sheets.
Staple gun with industrial grade stapies to fasten the piastic sheets.

Disposabie boaties 10 cover your shoes while you are in the work area.

. Dispasable coveralls.

CONTAINMENT STEPS

A. Bafore You Bagin Removing Lead Paint

N oW

1. Remove ail furniture and moveaoie items from the work area.

2. Cover all permanent 1tems such as radiators and refrigerators with plastic sheets. Seai the sneets witn
heavy duty tape.

3. Remove aill carpeung irom the work area. Carpeting which aiready has iead dust in it shouid be cieanea or
repiacea with new carpet after the project has been compieted.

4. Cover aii floors and other exposed surfaces with piastic sheets. Fasten ail edges of the sneets securely.

If the work area is one room or a group of rooms, seai off the waork area from the non-work area with
piastic, covenng ail openings, including doors and air ducts for heating and cooling system.

8. While Work is in Progress

6. Cover your shoes with disposabie booties any time you enter the work area. Take the boouaes off every
umae you leave the work area.

7. Waear disposable coveralls in the work area to kesp iead dust from coilecting on your regular clothes.
Remove the caveratis as you |eave the job site at the end of the workday. Do ngot take lead dust nome on
your work clathes.

8. Carefully inspect plastic sheets for tears every day before you begin working. Repair or re-cover areas as
S00N as you notice a tear.
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METHODS FOR ABATING OR

REMOVING LEAD PAINT
LEAD PAINT HAZARD
FACT SHEET
CHOOSING A METHOD

No one method works best for iead paint abatement. Carefully pian the use of a metnoa or combinauon of
maethoas wnich suit your particuiar project. Consiger the congdition of the wooa or other matenai unaer the paint. n
many cases, 1t may be best to repiace oid detencrated windows or Goors.

METHODS FOR INTERIOR AREAS
WOODWORK:

Repiacement - is the easiest ana quickest way 1o get rig of leaa paint. ‘VinQows ang other
wooawork wnich are :n goor conaition snould bDe repiacea with new matenats.

Encapsulation - vinyi, aiuminum or wocd can be used to cover the wooawork. Seams must be
caulkeg or saaled.

Off-Sita Chemical Stripping - is recommended when it is desirabie 10 keep old decorative trim,
maoiding, and doors. Send thess items from the work site 1o be piaced in a dipping tank.

Elsctric Heat Guns - are useful to soften very thick paint on flat surfaces. However, care must be

used 0 COMLAIN the oid paint as it is removed. Workers must wear respirators 1o protect themsaeives
from the fumes.

Caustig Strippers - may be effective on some surfaces. They are messy ana usuaily must be followed
oy nnsing the wood surface with a vinegar/water solution 10 neutralize the wooa surface pefore

paintng. This waste water must be contained ang disoosea of property since i1 May (oNtain enougn
iead 1o be ciassifiea as nazaraous waste.

HiIGH EFFICIENCY PARTICULATE AIR (HEPA) Sanders - use a special vacuum tnat fiitdrs out the very

smail iead parucies that cause 1eag poisorung. Do not use any otner type of sanaer or filter. Use on
flat surfaces oniy.

Reversai of Wood Trim - Sometumes wood trim can be turned over so that the taintea surface 1s no
ionger exposed. Seams must be seaied or caulked.

WALLS AND CEILINGS:

Encapsuiation - wet ana scrape logse paint and cover with duratcie mater:al that wiii not tear, cip or

peei. Caulk ssams if paneiing is used. Sheet rock, vinyl wall covenngs, ana wooa caneiing are among
the materiai which you may seiect.

FLOORS:
Encapsylation - tile. wood, stone or vinyl covenings will seal iead paint on fioors.

Heat Gun - is usaful wnen fioors need 10 be preserved for aesthetic reasons. This works best wnen
pantis ick. Respirators are needed for worker protection.
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Non-Fiammaoie Chemical Striopers - When ficors are to e preserveg for aestneuc reasons. tnis
MENOG CAN DS USEC WIth Care. LQUIG Waste must De gisposea of properny.

HEPA Sanaer - this is a sander used with 3 spedai vacuum that fiiters out tne very smaii oarticies tnat
cause 1eag poisoning. Do not use other typaes of sanaers or filters on ieag caint.

METHODS FOR EXTERIOR AREAS

Vagyym 8lasting - this methog can be used on a variety of surfaces. ‘Vorks pest on flat surfaces.
Respirators may not oe necessary.

Water 8lasting - waste water must be containeg and disposed of procerty. Resoirators may oe
necessary.

Methods used for interior areas are aiso accaptable for exterior areas.

RESTRICTED METHODS

- DO NOT use methoas which oroguce uncontroiled qust or fumes.
- DO NOT sana {(excapt witn equipment using a HEPA fiiter, as noted above:.
- DO NOT burn witn an open fiame toren.

CAUTION - any cnemucal which can remaove paintis likely 1o be narmiui if:
- ittoucnes your skin;
- itgetsin your eyes;
- it has toxic vapors which you breathe.
Be sure to carefully foillow the printad directions which come with any paint remover. Most require

good ventilation with cpen windows and exhaust fans. Some removers are highly flammaoie. Use
r ntaining m igride oniy § in weil ventilated are '
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CLEAN UP OF LEAD BEARING DUST

LEAD PAINT HAZARD
FACT SHEET

A careful and compiete cleaning of the work area is necessary to prevent exposure to lead for peopie,

. especially young children, who wili use the area in the future. Lead dust that remains on surfaces can get onto toys,
. food, hands, or even 3 pet dog or cat. From there, iead dust can easily find its way into a child’s mouth.

. CLEAN UP MATERIALS

1.

2
EX
4

v

Plastic work gloves
Spray bottie with water
Heavy duty plastic bags - use single 6 mil bags

Cleaning solution containing Tri-Sodium Phosphate (TSP). At least one ounce of 5 percent TSP to each galion of
water usad. Prepare with HOT water.

Buckets
Cleaning items: disposable lint-free toweis, rags, sponges and mops.
HEPA Vacuum cieaner (special vacuum cleaner with a “High Efficiently Particuiate Aerosol” filter).

. CLEANUP PROCEDURE

10.

BEFORE YOU START: Review Heaith and Safety precautions.
Put on piastic gloves. This will protect hands from the TSP used in the cleanups.

Use the spray bottie to wet down all dust and debris with a fine mist of water. This will heip control the dust
during the cleanup. ‘

Pace large disposable items in plastic bags and tie the bags shut.

Wrap all debns in the plastic sheets usad during the abatement. Place thess sheets in the piastic bags and tie
them shut.

HEPA vacuum ALL SURFACES in the work area including woadwork, wails, windows, winaow waeiis, and floors.
Start at the cetlings and work down, cleaning the floors last.

Wash ALL SURFACES in the work area with the TSP soiution, including the ceiling and areas that had been

covered with plastic. Start with the ceiling and work down 1o the floors. Mix up a new soiution of TSP frequentiy
S0 it remains reiatively clean.

Discard all items used for cleaning (towels, sponges, rags, mopheads) in a plastic bag.
After they have dried, HEPA vacuum ALL SURFAGES a second time until no dust or residue can be seen.

At this time, before repainting, the abatemaent project should be inspectsd. After repainung, ciean the area
again following steps 4, 5, 6, 7 above.

To be sure that lead dust leveis remain iow, residents shouid ciean these surfaces with a miid solution of TSP and
hot water oncs a3 week.
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DISPOSAL OF HAZARDOUS MATERIAL

AND DEBRIS
LEAD PAINT HAZARD
FACT SHEET

ANYTHING winch contains lead may become hazardous if it is not carefully managed. This is parucuiany true
of wastes and debns generatad Dy a iead abatement project. To protect the snvironment, these nazaraous wastes
and debris must be cisposed of properly. Such lead hazards inciude:

Old wooawork, plaster, windows, doars, and other painted components removed from the building.
Plastic sheets and tape used to cover floors and other surfaces during lead paint removai.
Sludge from paint removers used in the job.

Liguid waste. such as wasn water used 10 decontaminate wood after soivents or causuc paint striopers
nave been useg.

Rags, sponges, mopneaas, HEPA filters, and otner items used for cieanuo.
Disposanie work clothes.

DISPOSAL PROCEDURES FOR HOUSEHOLDS CONDUCTING LEAD
ABATEMENTS

Waste matsrial and debris gensrated Dy a single residential structure, such as a house or apartment, may e
classified as househoid waste and therefore wiil be exempt from the disposal requirements listed on the next page.
The requirements for each state may vary; in Maryland, piease contact the Maryiand Department of the Environment
{MDE), Hazardous and Solid Waste Management Administration at {301) 831-3343 if you have questions concerning
whaether your project qualifies for the housahoid waste exemption. In order 10 comply with state and federal

reguiauons, and 10 prevent lead contaminaton, ali property owners ana contractors conducting aoatements of
housenoids must adhere 10 the following requirements:

Put leaa-cantaining genns into heavy guty & mii piastuc hags.

Provide snort-term Storage in a secure place unti waste and denns ¢an De transportea safely. Proviae for
protection from chiidren, amimais, the weatner and other sources of disturnance.

Removae ail iead waste from the abatement site within 48 hours foliowing cleanup.

Transpeort lead-containing solid waste materiais and debris 10 a municipal or lined landfill, as requirea by
state or tocal requiauons.

Transport windows, trim and other bulky items in a covered venicie.

DO NOT burn debris. Fumes from lead which is burneg will contaminate the air; leag 1n ash can aisc
contaminate the environmaent.

Disposai of liquid waste presents speciai probiems. When gosubie. avoid using abatement metnoas wnich
generate Hiauig waste. Liguig waste is best managed as indicated on the next page. Do not pour iguid waste an the

grouna or into storm drains. if you nave gquestions regarding aisnosal of liguio waste, cail the iocal Mazaraous ana
Solid Waste Management Admirstration.
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DISPOSAL PROCEDURES FOR ALL OTHER LEAD ABATEMENT

S ———

- PROJECTS

Any person cONGUCUNG an aDatement of lead hazargs Must COMDIy witn additional nazargous wdste
reguiations if the a0atement project Invoives:

1) Non-resigenuai property, such as a Groun day care cemtar, OR
2) Mors tnan one residential prapernty (i.e, More than one NCUSe OF agartment).

In sucn abatament projects, if maore than 100 kilograms (220 pounds) of salid waste ars ganerateg oef
momn, or if more than 100 kilograms are accumulated at any time, 1Nat waste must oe tested o
geterruine if it is hazargous.

*  Solid waste suspected of being contaminated with ieag must be testea using tne £ P Toxicity Test for
Leachable Lead.

Waste whnich FAILS the € P Toxicity test must De 2isposea of as NazZarcous waste.

WQUIG Waste /oM 3 |88G CAINT ADATEMENT SITE. SUCN as waler used 10 CIeAN and neutralize surraces
LrSAL8C WITN 2 CAUSTIC SITIODEr, CaN CONTAMN NATAIGOUS ievers Of iead aNa Otner tOXIC suDStances. in orger
(o avond the eX0eNse aNd OtNer SDACIAI DrUBIeMS JSSOCIAted with the Giso0sal Of 1awIc waste, consiger
USING SITAMATIVES 10 CAUSTIC STIIPDErs WNeN SSECng 2 1eAG adatament metnod.

-

if you do decide 10 use a caustic stripper or Gther metnod witich generates toxic liauid waste. ycu
shouid make arrangements for containment, ransPoraton ana disposal before you negin tne
project. :

Liquid waste from a lead abatement project must either De transporied 10 an aOPropnate disoosal
Site permitied to accapt such waste or, under limited circumstances, be pretreateg pnor 10 disoosal
INto a sanitary sewer. Learn if your county or city has an approved pretreatment program wnich
permits the disposal of such liquid waste.

Organic solvents or Caustic strippers used in the abatemaent project May aiso be regulated as nazargous

waste. Chack with the local Hazardous Waste Program 10 getermine specific recuirements for matenais
used in your iead abatement project.

You must obtan a HAZARDOUS WASTE GENERATOR NUMBER from tne mazaraous Waste Program :°
eitner (1) the anatement orovect drocuces 100 kilograms (220 oocunas) of nazaraous waste undciuaing
11GUIA 35 werl as SOHA wastel 1n 2 calenaar montn, or (2) your organization accumuiates more tnan 105
xitograms at any ume. ‘

Lead abatament waste that Nas been cetermined to De Nazargoys wasie Mmay nNave 1O DE transoorieg Oy

a certified nauler. To transport Nazarcous waste you mMust sitner ontain a certificate or contract witn &
certified nauler.

HAZArAGUS Waste can anly be Tansportea W a faciiity permitiag 1o receive it

£ach shipment of hazaroous waste must be accompanied by a Dazargoys waste manifest.
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INSPECTION FOR LEAD PAINT

ABATEMENT
LEAD PAINT HAZARD
FACT SHEET
INSPECTION PROCEDURES

Inspections are appropriate at any time guring the course of an abatement project 1o assure tnat all work is
conductea properly and that no probiems deveiop. The inspector may specificaily check to sew tnat:

Required records of tha project are maintained
- Worxers have recsived required heaith and safety training
- Safe work pracrices are being foliowed
- Abatement metnoas are appropriate for tne project
- Dust and debns are contained within tne work areas
Cleanup 1S thorougn ana compiete
Reguiauons for disposal of hazargous leaa wasta are folioweg
- Laag dust leveis following the final cleanup are beiow the stanaards listea on the next page.

Two inspections are specifically required for abatement projects ordered by your environmental or health
agency.

1. A visual inspection foilowing completion of all abatement work but beforg re-painting begins. This
inspaction will determine that ali surfaces requiring abatement have been agequately abated.

2. Following the final cleanup and disposal of aii debris, dust sampies are collected. Because the test for iead
leveis 1n dust is cruciaily important, more detailed information follows.

WHY MEASURE LEAD IN HOUSE DUST?

The purpose of tesung house dust for lead is 1o make sure that the home 15 safe for the famiy to rewurn
following the careful removas or adatement of iead paint.

HMouse Qust 1S a major source of ieaa exnosure for young children. 1t is normat for Daoies ana young criiaren o
put thungs, inciuding dirty toys or fingers, in their mouths. Removing [eaa paint by any methoa wiil create i®aa aust.

Many chiiaren take in dangerous amounts of lead after lead paint has been removeg, if large amounts of 1eaa gust
reman in the environment.

WHEN TO TEST

Reguiatians require tesung of dust lead ievels foliowing the final cieanup of an apatement project, dut before
the resigents are permitted to return. If the abated surfaces do not pass a visual insoection (if they appear “dirty”
and/or “dusty”), the cleanup procedure must be repeated before testing can be done. |f the tead levers test nign,
further cieaning is required, foliowed by repeated testing until the ieveis are acceptabte.

WHO WILL DO THE INSPECTION AND TESTING?

If a iead hazard abatement is ordered by governmentai agency, that agency will assign an insoector (10 hanate
the insoection, coilect the dust sampies ana Submit the sampies 1o the State Laboratory or contracted ianoratary).

WHERE TO TEST

Sampui must be taken from each work area or room invoived in the project. Sampiles are taken from the
floors next 1o abatea surfaces and from window siils and wingow waells. These three sampies will usually proviae a
gooa reoratentation of the iead ievess in eacn room.
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WHATLEVELS ARE ACCEPTABLE

As part of a lead abatement project, all abated surfaces and floors must be finisned to provide smootn ang
easily cleanapte syrfaces. This will enable the resigents 10 keep suriace 1ead dust leveis iow.

Following an acatement project. lead dust leveis must meet the following environmentai stancards:

RFA Micrograms of Lead Per Square Foot
gt Surface Ares
Fioors Bolow 200
window sills i Baiow 500
wingow weils Beiow 800

if tested leaa dust ieveis mest this stancarg, an abatement project wili be approved for reoccupancy. Once

back in the home, residents shouid be encouraged 10 use the wet mog, wet wash procedures descrined previously 16
keep surfaces clean and dust-iree.
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.01 SCQPE

TITLE 26
DEPARTMENY OF THE ERVIRCNMERT

Subtitle 02 OCCUPATIONAL, INDUSIRIAL, AND
RESIDENTIAL HAZARDS

26.02.07 Procedures for Abating Lead Containing
Substances Prom Buildings

Authority: CEnvironment Articls ||1-404, and 7-206—-7.208

~ Annotated Code of Maryland

These regulations escablish appropriats tschniques for abatement of
lead-containing substances from intarior and cartain extarior arsas iz group
day care centers, in all residential proparty including owmar-occupied
rasidencial proparty, and in buildings asppurtenant to group day care centers
and rasidemncial properties.

.02 DEFINTTIONS
A. Ths following terms have the meanings indicated.
B. Terma Dafined.

1.

2.

7.

8.

*Abats” or "Abatement” means ths elimination of exposure to
lasd-based substances that nay rasult in lead toxicicy or
poisoning, by ths removal or encapsulation of lead-containing
substances, by thorough clsanup procadurss, and by pest-cleanup
treacent of surfacss.

"Business entity” means a partnership, firm, associatcion,
corporation, sole propriacorship, or other business unit and any
employves of it .

“Child" means a parson under- the age of §.

"Cantractor” means any business entity, public unit, or person
parforming the actual abatement for a lsad abatement project.

"Departnent” msans the Maryland Department of the Environment.

"Encapsulate” or "Encapsulation” msans to rssurface or cover
surfacss and to saal or canlk seams wich durable macerial, 3o as

to pravent or control chalking, flaking lead-comraining

sgbstances from becoming part of house dust or accessible to
children,

"HEPA" or "high sfficiency particle air” means a filter capable
of filtaring ocut particles of 0.3 microns or greater from a body
of aizr at 99.97 percent efficiency or greater.

"Laad abatement project: mesns any work performaed (n order to
abata the presence of lsad-containing substancs.


http:bua1'D.us
http:parc:r.arsb..1P
http:1taa1'D.Ua
http:es:l.da1::l.al
http:ru:l.clac:l.al
http:OWlJ.&~-ocC'tllt:l.ed
http:u:l.dac:l.al
http:qulac:l.ou
http:26.02.07

‘9.

10.

"Lead-containing substance” means any paint, plaster or other
surface coating material containing more than 0.05 percent lead
by weight calculated as lead metal in the dried solid, or mora
than 0.7 milligrams per 3quare centimetsr by the X-ray
fluorescence analyzsr.

"Ownar” means a persen, firm, corporation, guardian, conservator,
racaiver, truatee, exscutor, or other Jjudicial officer, who,
alons or jointly or severally with others, owns, holds, or
controls the vwhole or any part of ths freshold or leasehold title
t0 any property, with or without accompanying actual possession
of it, and shall include in addition to the holder of legal title,
any vendee in possession of it, but may not include a mortgagese
or an owvnar of a reversionary intarest under a ground rent leass.

*"Public mit” means:

a. Any agency, burean, department, or instrumentality of Stace
goverament; )

b. Any agency, bureau, department, or instrumentality of federal
or local government;

¢. Any public, quasi-public, or mumicipal corporation.

"Woodwork”™ means all wooden or matal {nterior or extarior
fittings or ornamentation, such as moldings, doors, staircases,
md window sashes and trim.

Work Ares.

a. "Iantarior work area” means a hallvay, room or group of rooms
in vhich abatement takas place on the inside of a residencial
property, or group of day care csnter.

b, "Exterior work area” means an outdoor poreh, stairway, or
othar element of woodwork on ths exzarior of a reaidential
property, a group day cars cemtsr, or a building appurtexnanc

to a residential property or group day cars centsr, on which
abatsment takss placs.

.03 METHODS OF ABATZMENT

A.

A person performing abatsment of lsad-containing substances may not
use the folloving methods:

1.
2.
3.

4,

Open flame buraing;

Dry sanding, aexcept as allowed in Paragraph B.2;

Open abrasive blasting, except as allowved in Paragraph B.2;
Uncontained hydro-blasting;
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S. Methylene chloride for interior use axcept that methylene chlorids
nay ba used in interiocr work aress for locslized touch up; or

6. Dry scraping.

A person performing abatement of lead-containing substances shall
only use ths following methods:

1. Replacemsnt. Any component part of a building may be abated by
replacement with a part free of lead-containing substancss.

2. Remowal.

a. Unless replacsd, encapsulatad, or revarsed, voodwork and
floors may only be abatasd by using the following techniques:

L
2)
3)

4)
$)
6)

Qff-aite chamical stripping:;

Heat gm;

Non-flammable chemical strippars which do not contain
methylens chloride, excapt that chemical strippers
containing msthylens chloride may be used for localized
touch ups.

Sander esquipped with HEPA vacuum;

Vacuum=blasting in mmné work arsas only; or

Contained hydro-dblasting in extarior work arsas oaly.

b. Unlass replaced or encapsulated, walls or ceilings may oaly

be
1)

2)
3

abated by using the following techniques:

Wat-scraping of lcose material if scraping is followed by
encapsulation;

Vacumm=-blasting in exterior work areas oaly; or

Contained hydro-blasting in extarior work aresas only.

3. Enecapsulation.

a. A vall or ceiling surface may be abated by encapsulation
using only the following material:

1)
2)
3)
4)

5)

Gypsum board;

Fiberglass mats;

Canvas backed vinyl wall coverings;
Pormica;

Tile;
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6) Paneling; or

7) Other durable material that does not readily tear, chip,
or peel.

8. A floor surface may bs abated by encapsulation using only the
following matarials:

1) Tile;

2) Vinyl flooring;
3) Wood; or

4) Stone.

¢c. A voodwork surface nay bha abatsd by encapsulation using only
ths following macsrials:

1) Plaatic;
2) Mstal; or
3) Wood.

4, Revarsal. A woodwork surfacs may be abatad by raversal of its
component parts so long as no lead-containing surface remains

exposed at the completion of the procsss, and all seams are
csulked and sealed.

S, Windows. GCanerally wvindows, when abated, shall be completely
traated, including insids, outside and sides of sashes. Window
frames shall be abated to ths outside edgs of the frama,
including slides, sash guides and window walls.

Alternative Procadurss

1. The Departuaent may, on & case-by~-caas basis, allov an alternative

: procadure for abatememt of a lsad paint hazard, provided that the
owner or contractor vio uses this procedurs shall submit a written
description of the altarnative procsdurs to the Department which
demonstratss to ths satisfaction of the Deparcment that the

proposed alternative procsdure provides the equivalent control
and removal.

2. In all cases in wvhich the Department allows the use of an
altarnative procsdure under Paragraph C.l., the owvner and
resident shall, for a l-vear period after (ompletion of the lead
abatement projsct, permit the Department tc sntsr the area where
ths abatemant cccourrsd in ordsr to inspect ths property for thas
purposs of detarmining the effectiveness and durabilicy of the
alloved altarnative procedurs. Before conducting such an
inspection ths Department shall give written notice o the owner
and reaident of the property.
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.04 PIRSONAL PROIECIION

A.

B.

A businass encicy or public unit shall ensure that its employess are
protacted in accordancs with all applicable federal, state, and local
standards, in particular those set forth in the Maryland Occupational
Safety and Hsalth (MOSH) rsgulations governing Occupational Exposure
to Lead in Construccion (COMAR 09.12.32).

All persons not coversd by COMAR 09.12.32 and working on a lead
abatement project shall, when present in the work sits, wear
disposabls clothing, shoe covers and if a heat gun or sander equipped
with HEPA vacuum is being used for adatesment, a2 half-mask air
purifying raspirator equipped withi high efficiency filtars.

.05 CONTROL OF ACCESS

A,

D.

Except as provided in Paragraph F, a person or pet may not enter or
remain in the work arsa of a group day cares centasr, residencial
property, or building appurtsnant to a group day cars center or
rasidential propercy, until ths Dapartment determines that the lead
abatenmnt project has been completed in a utisf.a:f.ory manner under

" Regnlation .12J, unlsss that person is:

1. Tha owner of ths bduilding or ths owner's dasignse;

2. Tha contractor engaged for ths lsad abatemsent project and his
enployses;

3. A state, county, or lsocal enforcament official or his designee;

4. An inspector who represents a lender vith a securicy interest in
ths building vhich is baing abated; or

5. A fedaral, state, or local official or his dasignee, engaged in
research on lead buildings.

Exsmption. If a renovacion procsss is not reascnably expected to
break or disturb any lead-based substancs, then the requirements of
Paragzaph A do not apply.

Except as provided in Paragraph 0, all persons entaring a work area
during a lead abatsment project which involvea the removal of lead
paint shall wear:

1. Disposabls shoe covers which shall be removed when leaving the
work area; and

2. A half-mask air purifying respirator equipped with high
efficisncy filtars during or after the use of a heat gun or
sandar equipped with HEPA vacumm. '

Multiple Family Dwallings. At all times when a lead abatement
projact is baing conducted in a common area of dwelling occupied by
thrse or more houssholds:
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1. Residents and pets shall use altsrnative entrances and exits

which do not require passags through the work aresa, wvhen an
entrancs and exit exiscs;

2. Tha contractor shall use all reasonable efforts to create an
umeontaninated passage for enctrance and egress of all building
occupants; and

3. If the entrance and egress in a building can only bae through the
work area, abatement in common areas sball bds conducted between
the hours of 9 a.m. to 3 p.m. only, and the work area shall bs
cleaned with a HEPA vacuum at the end of sach working day until
all surfaces are fras of visible dust and dsbris.

.06 EEMOVARLE QRJECIS

A. Exespt in an emergency, at least 7 days, but not more than 30 days
befors s contractsr may commencs i lead abatement project, the owner
of the bduilding whars ths lead abacement project is to taks place
shall notify all residents of:

1. The area wvhich is to be abated;
2. The date abatement is to commencs; -and

3. The residents’ cbligation under Paragraph B to place all personal
icems in a box or other closed, easily handled container.

‘Bs Bvery rasident of an area, vhtich is to bde abated, who has recsived a
notics undar Paragraph A, shall de responsible for placing all
personal itsms in boxas or othar closed, sasily handled containers,
and shall pay the rssasonable costs of packing and storags of any
looss perscnal items remaining in ths work area at the time
designated for commencement of abatement in the notice issued under
Paragraph A.’

C. Before a contractor may commence a lead abatement project, the owner
of the building where the lead abatement projact is to take place
shall remove all furniture and packed personal items from the wvork
area and store them in a secure place.

.07 CONIROL QF EMISSIONS AND DUST
A, Caution Signs

1. At each separate vork ares, the contractor performing an
abatement shall display a caution sign in the following manner
vherevar ths trsatment process is reasunably sxpected to break or
disturb any lead-contaiting subscances:

a. At least 3 days befors removing or encapsulating lead paint,
the contractor shall post signs immediately outside all
entrances and exits to the work area esxcept that in emergency
situations, posting shall be done as scon as possible;
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2.

b.

-

The contractor shall keep the signs posted until the
Department issues the writtesn notice of completion and
compliance under Regulation .12.J; and

The contractor shall ensure that the sign required by
Paragraph A.l. meets tha following description:

1) 7The sign is at least 20" by 14", and atates the date and
place of the lead abatement project,

2) Except as provided in Paragraph A.l.c.3, the sign
includes the phrase "Caution Lead Hazard, Keep Out" in
bold lettering at lesast 2 inchaes high, and

3) In dwellings occupied by 3 or more households where
common arsas are to be abated the sign includes the
phrase "Caution Lead EHazard, Do Not Remain in Work Area
Unless Authorized™ in bold lettering at least 2 inches
hi&ho

Mualtiple Family Dwellings

4.

b.

In dwellings occupied by thrme or more households, where
common areas are to be abated, the contractor shall post a
notice meeting the description in Paragraph A.2.b. on the
door of each apartmemt in the building at least 3 days before
a lead abatement projesct coxmences.

The notice requirsd in Regulation .08.A.2.2 shall contain:

1) The date of commencement of abatement and the area to be
abated, and

2) The statement "Please observe caution signs, instruct
children not to remain in work area.”

B. Containment

l.

Interior Containment. Before beginning to abate a
lead-containing substance in an interior work area, the
contractor parforming an abatement shall:

a.

b.

-

Check to make sure that all movable objects have been removed
from the work area as required by Regulation .06;

If the work area is a room or group of rooms within a
building, seal the work area frum all other portions of the
building with plastic sheeting at least § mils thick,
vaterproof tape, and industrial staples;

Seal copening seams of all kitchen cabinets and refrigsrators
individually with tape;



d.

Cover all non-movable obiscts, such as radiators,
refrigerators, stoves, kitchen cabinets, built in furniture,
and bookcases, with plastic sheeting ac least § mils thick
taped sscurely in place;

Cover floors in the work area with plastic sheeting ac laast
6 mils thick sealed with tape and staples;

Shut down all forced air veatilation in the work area and
seal exhsust and intake points in the work area; and

Remove for professional cleaning, or replace, all carpeting
present befors abatement.

Exterior Containment., BRefore begimming to abate a
lesad-containing substance in an exterior work arsa, the

contractor performing the abatement shall use the following
procedures:

a.

Liquid Waste Produced by Abatement Technigque. For all
situations, when liquid waste is produced by any abatement
technique used, the contractor shall place plastic sheering
at least 6 mils thick on the ground as close as possible to
the building foundation, or on tha floor when applicable.

1) VWhen shaeting is placed on the ground, it shall be raised
at its edge and extend a sufficient distance zo contain
the liquid wasta. Plastic sheeting may not be required
to axtend beyond the edga of the nearsst sidewalk.

2) When sheeting is placed on an exterior floor, it shall
covar the sntire exterior floor. v

Non-liquid wasta produced by abatemenc technique. For all
situacions, wvhen non-liquid waste is produced by any

‘abatement tachnique used, the contractor shall place plastic

sheeting at least 6 mils thick on the ground as close as
possible to the foundation, or on the floor when applicable.

1. When sheeting is placed on the ground, it shall extend
out from the foundation 3 feet per story being abated,
with a minimom of § feer and a maximuom of 20 fsast,

Plastic may not be required to extend beyond the edge of
the nearasst sidewalk.

2. When sheeting is placed on an exterior floor, it shall
cover the entire exterior floor.

3. The contractor shall weight the gheeting at the
foundations, and along all edges and saams.

4. If the constant wind speed is over 15 mph, exterior
abatsment producing dry waste may not be performed unless
vertical shrouds are erected.



3.. For all sealing and covering the contractor shall use:
a. Plastic sheeting, at least 6 mils thick or equivalent;
b. Duet tape or equivalent waterproof tape;
¢. Staples of industrial size; and

d. Other additionsl appropriate work practices to contain
particulate lead or lesad-containing liquida.

4., Exception. A surface or object may not ba covered or sealed
vhile that surface itself is actively being abated.

S. Alternative Procedures. The Departmant may, on a case-by-case
basis, allow an alternative procedure for containment of lead
within a vork area, provided that ths owner or contractor who
uses this procedure shall submit a written description of the
alternative procedure to the Department which demonstrates to the
satisfaction of the Department that the proposed altermative
procedure provides the squivalent containment.

.08 CLEANUP OF WORK AREA

A.

Interior Cleanup. After completion of the removal, replacement,
encapsulation or reversal involved in an abatement project, the
contractor shall:

1. Deposit all lead wvaste, including sealing tape, plastic sheeting,
mop heads, sponges, filters, and disposable clothing in double
plastic bags of at least 4 mils thick, or single bags 6 mils
thick, and seal the bags;

2. Before washing as required in Paragraph A.3., vacuum-clean all
surfaces in the work area including woodwork, walls, windows,
window wells, and floors with a HEPA vacuum;

3. After vacuum-cleaning as required in Paragraph A.2., wet wash all
surfaces in the work area including woodwork, walls, windows,
window wells, ceiling and floors with a2 solution containing at

least 1 ounce of § percent trisodium phosphate to each gallon of
vater; and

4. After washing as required by Paragraph A.3., vacuum-clean all
surfaces, after they have dried, as described in Paragraph A.2.,
with a HEPA vacuum until no visible residue remains.

Exterior Cleanup. After completion of the replacement, rsmoval,
encapaulation, or reversal involved i{n an exterior abatement project,
the contraccor shall:

1. Recover all visible debris from all exterior arsas;

2. Vacuumn all porches treated;
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D.

G.

3. Wet wash all surfaces in the work arsa including woodwork,
vindows, window wells, and floors with a solution containing at
least 1 ouncs of 5 perceat trisodium phosphate to each gallom of
watar.

Except as provide in G, after tha clsaning outlined in A and B, after
a satisfactory inspection under Regulation .12B, every contractor
shall repaint with a paint containing not more than ' 0.06 percent
laad in the dried solid or recoat all surfaces treatad, sxcept those
encapsulated surfaces which have smooth esasily cleanable
factory-finishad surfacess.

Before rspainting or recoating under C, sach contractor shall notify
the Department that the cleanup requirsd under A and B is completed,
and shall undergo any inspection required by Ragulation .128.

Aftar painting or coating as required under C, the contractor shall
rapeat tha cleaning process set forth in A in all interior work areas.

After completion of the cleaning required under E, the contractor
shall seal al)l floors in interior work arsas with

1. Polyurathane;
2. Gloas deck enamel:
3. A tight ficting vinyl floor covering; or

4. An equivalent impermeable material i1f a smooth clsanablas surfacs
is not already prasent.

In owner-occupied dwellings in which a lead abatement project is
being done by ths owner and not by a hired contractor, after
complstion of thes replacement, removal, emcapaulation, or reversal
involved in a lead abatement project, the owner may, instead of
following the cleanup procsduras set forth in A:

1. Depoait all wasts, including sealing tape, plastic sheeting, mop
heads, sponges, filters, and disposable clothing, in double
plastic bags at lsast 4 mil thick or single plastic bags as least
6 mils thick, and seal thas bags;

2. Wet wash all surfaces in the work area including wocdwork, walls,
windows, window wells, and floors with a solution containing at
least 1 ounce of 5 percent trisodium phosphate in each gallon of
watar, twice; and

3. Wet vacuum-~clean all surfaces in the work area including woeodwork,
walls, windows, wvindow wells, and floors while surfaces are still
w‘g.

Alternative Procadures. The Department may on a case~ hy-case basis
allow an alternative procedure for claanup of a lead abatement
project, provided that the ocwner or contractor who uses this
procedure shall submit to the Department a written description of the
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alternative procedure which demonstrates to the satisfaction of the
Department that the proposed alternative procadure provides the
equivalent degres of dust removal.

.09 VWASTE DISPOSAL

.10

11

A.

B.

Each ownar or contractor sngaged in a lead abatement project shall:

l. Remove lead wvaste from tha site of a lead abatement project not
later than 48 hours after completing the cleanup; and

2. Comply with applicable hazardous waste regulations.
Transport and Disposal. Each owner and contractor engaged in a lead

abatement project shall tranaport and dispose of lead waste in a
manner to prevent lead from becoming airborme.

RECORDS

A.

B.

Each business entity and public mit shall make a record of the
following information for every lead abatement project which it
performs:

1. Nams and address of the contractor rasponsible for the project;

2. The location and description of the project, and location of lead
based substancas within the work area which were sbated;

3. Starting and completion datas of the lead abatement project; and

4. Summary of abatsment techniquss used to comply with Regulations
04,08,

Each busineas entity and public umnit shall:

1. Retain the record required to be made under A for 6 years from
tha date of the completion of the lead abatement project; and

2. Makes this record available to the Department upon requeat.

This regulation does not apply to owner occupied dwellings in which
abatement is being done by ths owner.

EEALTH AND SAFEIY IRAINING

A,

Within the 5 years immediately before beginning work om a lead
abatsment project, all inspectors involved in tha enforcement of
these regulations, and all workers involved in lead abatement project
shall have taken a qualifying ctraining course which meat the
requirements set out in B, and have received a certificate of
completion.

Qualifying Training Course. A training course in lead abatement
shall:
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c.

D.

E.

2.

4.

Receive apprecval from the Department;

Provide at lesast § hours of instruction reflecting state of the
artc information on the following topics:

a. Health sffscta of Laad exposure;

b. Work practices neceassary to minimize lead dust concentration,
including work area preparation, work area decontamination,
and waste disposal;

¢. Requirements of regulations and standards established by the:
1) Maryland Department of the Eavironmentc, and
2) Maryland Occupational Safety and Health Act and

d. Worker protaction, including respiratory protection,
protective clothing, safety equipment, medical surveillance,
and perscnal hygiens;

Require trainees to demonscrate proficiency in the skills

necessary to perform lead abatement protacts, before issuing a

carcificate under B.4; and

Isaue a cercificate of completion of training.

An inspector involved in the enforcsment of thase ragulations and any
worksr involved in a lead abatement project shall make this
certificate available to the Departaent upon Tequest.

Every instructor at a qualifying lead abatement training course shall

be an:

1. . Industrial hygienist certified by the American Board of
Industrial Hygiene;

2. Industrial hygienist in training designed by the American Board
of Induscrial Hygisne:; or

3. Individual with equivalent education or experisnce as determined

by the Departaent.

Instructors at all qualifying lead abacementc training courses shall;

4
-

2.

3.

Maintain a liat of students who have complated a training course
in lead abatement and the dates on which training cccurrsd;

Make this list available to ths Department upon request and

Retain this list for at least 5 years.
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E.

The Department may inspect a work area at any time during a lead
abatement project to detarmins compliance with this regulaction.

After receipt of notice of completed cleanup required by Regulation
.08.D the Department shall, within 24 hours, notify the contractor or
ownar of the tims and date on which an initial inspection will take
place; if one is to be made. If the contractor or ovner is not
reachable by telephone, notice shall bes sent by first class mail.

Any inspection performed under this subsection shall be completed
within 2 working days of giving tslephone notice to the contractor or
owner. Notice by mail will require an additional 5 working days for
completion of the inapection.

The inspection performed under B shall be a visual inspection to
determine vhethsr surfaces requiring abatement have been abated.

The inspector shall immediately notify the contractor or owner, if
either is present, of the results of the inspection under B, and
shall point cut.and describe any areas with inadequate treatment., II
the contractor owner is not present during the inspection under B,
the inspector shall notify the contractor and owner of the results of
the inspection, and shall include the locations and characteristics
of surfacea with inadequate trsatment, by lattar mailed within 24
hours of tha inspection, by first class mail.

Before repainting or recoating under Regulation .08.C, the contractor
shall receive notice of:

l. A satisfactory inspection under B; or
2. Tha deciaion not to conduct an inspection under B.

Upen completion of all requirements of Regulations .08 and .09, a
contractor shall notify the Department of readiness for final
inspection.

Within 24 hours of receipt of notice mder F, the Department shall
notify the contractor or owner of the time and date on which an
inspection will take placa, if one is to be made. If the contractor
or ocwner i3 not reachable by talaphone , notice shall be sent by
first class mail. Any inspection performed under this section shall
be completad within 2 working days of giving this notice to the
contractor and owner, Notice by mail will require an additional S
warking days for completion of the inapection.

Every inspection performed under G shall include at least:
1. Duat sampling to be followed by analysis in accordance with I; and
2. Visual inspection.

All dust samples collectad undar H shall be analyzad for extractable
lead by:
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1. The Maryland Department of Health and Mental Hygiene, State
Laboratoriss Administracion: or

2. A laboratory approved by the Maryliand Department of the
Environment to perform the analysis.

J. Thas Dapartment shall notify the owner and the contractor in writing, .
sent by first class mail, of the results of the final inspection
within 24 hours of receiving the results of lead dust analysis
conducted under I. If the results of the lead dust analysis
conductsd wmdaer I do not mast the standards sst out in K, the
contractor shall perform a further cleanup as described in Regulation
08.8., If results of the lsad dust analysis mset the standards set
out in X, ths departmental notice shall state that the lead abatement
project has been completed and complies with the standards set out in
R. A statement of completiocn and compliance may not preclude the
Dapartment from taking any future enforcement action against the same
group day care center, residential property, or building appurtenam:
to & group day care center or residentcial property.

K. A lead abatement project shall be deemed to be in compliance with
thess regulations if:

l. Floor lead duat levels are below 200 micrograms per square foot;

2. Windowsill lead dust lavels are below 500 micrograms per square
food;

3. Windov well lead dust lavels are belov 800 micrograms per squarse
foot; and

4. All abated surfaces and all floors have been treated to provide
smooth and easily cieanable surfaces.

L. This regulation does not apply to abatement projects conducted in
ownsr-occupied dwellings by the owner, unless the abacement is
ordered by the Department, a local government mmit, or a court of
competent jurisdiction.

.13 LIABILIIX OF DEPARIMENT
The issuance of a statement of completicn and compliance under Regulation

.12.J by the Department to an owner or contractor does not subject the

Deapartment to any claims for liability if the issuance of the statement was
made in good faith,

.14 ENEORCIMENT

A person who violates any provision of this chapter shall be subiect to
all equitable, legal and administrative ramedies set forth in Environmenc
Article 7.258-7.268 inclusive, Annotated Code of Maryland,

Effective Date: August 83, 19389.
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RESPIRATOR INSPECTION AND
MAINTENANCE

The foliowing points snouia oe consigereg for resoirate’
INSDECTCN ANG MAUTENANCS:

1. The wearer of 2 respIrator wiil inscect it say
WRENEVer T 1S i USS.

2. Supervisor, foreman. of groud 1edcsr wii 0enogIcaiy
SPOt CNeCK resOIrators for fit, usage. ana conamen.

3. Resoirators not GisCarsas aiter one snit use. wiil oe
COANAS on & Saily BANE, 2CCOITING 10 Me
MAMIRCIUrSr'S INSTUCTONS. DY e assignead
SMOICYee Cr CUEr DErsON CesGratea by Ne
FESDIEI0r SIOGraIm COCrnatces,

4. Resturawmrs not discarced after one shit use. wii ce
SIOreq In & sunabie CONGAINEr away Tom areas of
COIAIMManon.

5. Whenever feasitie. 18sSOIratars not Siscarasg aner
one Shift uss. wili D8 Markes Or swreg In'sucn a
mannar 13 253Ure TIAt ey ars wom oniv ov tne
ASMGneG emooves. (f Uss Dy Mmore than one

SMDIOYeE IS TAquUIred. NG resciraler wil be cieanes
Datwesn uses.

& Each area recuinng the reguiar use of resoIrators wit
masman & 10g book. EMpioyees not ciscaraing
FOSDIrRIONS After One St AMCLIA 1IN Yus 10g DOGK
daily in oraer 10 COCUMeNt e INSHeCTSn ana
maNtenancs of e resoranes.

EMERGENCY RESPIRATORY EQUIPMENT

Sell-contaned Hremining asoarans may e requIrsd in
specifiic areas for smergency use. This equioment wil be -
USed Only Dy rANEC CErsonnet wnern it 1S necessary i¢
oner NAZArCous aTnosonsres. Tha foliowng porrns
shauid be consiaerea:

1. All potentai users will be fuilv trainea in tne use o
s squicITIent.

2. When ne euiomment 1S usea. it Wil 0e testea it an
UNCOMAMINAISG AUTICSONArS ONor 10 amenng e
Razarcous aree if DOSHe.

1. An emeicyee will not work with tus asoaratus in a
NAZAMGOUS JUTIOSONANE ON an INCIVIGUA! Dams, At
08St One agUitonal eMoioyee SUARIY SUISDea win
& siniiar ADOATATUS MUST 58 11 COrMACcT with
the first amooves ane must be avanabdis to rsnger
asmistances [t neceasary.

4. This scuiroment will be Insoecaa montnty Oy tranec
dedanmernt o $IOLD DErICANE:. INSDeCTSN ang
MAMSNANCS INMOMMANON wil be recomey N 4 I0g
book.
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OSHA’S REQUIREMENTS FOR A MINIMAL
RESPIRATOR PROGRAM

1. “Written standard operating procedures (S.0.P.) governing the seiection ana use of respirators
shall be established.”

2. "Respirators shall be seiecteaa on the basis of hazards to which the worxer |s exposed.”
3. “The user shall be instructed and trained in the proper use of respirators and their limitations.”
4. [Reserved] “where practicable. the respirators shouid be assigned to individual worxers for their
exclusive use.” (OSHA recommendad onty)

S. "“Respirators shail be reguiarly cleaned and disinfected. Those used by more than one worxer snall
be thoroughty clsanea and disinfected after each use.”

8. "Respirators shail be stored in a convenient. clean, and sanitary iocation.”

7. “Respirators used routinely shail be inspected during cleaning. Wom or detencrated pars shall be
replacad. Respirators for emergency use. such as seif-comained breatning gevices. snall be
thoroughly inspectaa at least once a month and after each use.”

8. “Appropriate surveiliance of work area conditions and degrees of emoiovee exoosure or stress
shall be maintainea.”

9. "There shalil be reguiar inspections and evaiuations to determine the conunued effectiveness of
the program.”

10. "Persons shouid not be assigned to tasks requiring use of respirators uniess it has been
getermined that they are physicaily abie to perform the work and use the equipment. The local
physician shalil deterrmine what heaith and physicai conditions are perunent. The respirator user's
medicai status shouid be reviewed penodically (for instance, annually).”

11. "Approved or accepted respirators shail be used when they are available.”






JOB DESCRIPTION — RESPIRATOR
SPECIFICATION FORM
JOB
DESCRIPTION
Comtaminant Concentration Level ppm mg/m3
Recommendad Respiratory Protecuon
First Choics: Second Chaics:
NIOSH Approval Numpers
OSHA Standard for Comaminant

RESPIRATOR ISSUANCE AND TRAINING

Senoves imw l i OATE
Seif-Contamned Suppthied ical Cartnag ust/Fume/
. E D Aie Sshtﬂn-ﬁ ?m: Fif‘:cr
RESPIRATOR: [ powered Air [ chemicai Cartnaqo Dust/Mist Fiiter HEPA Fiiter
a I l NIQEMN APSROVAL
Beard Dermure lasses None
LIMITATIONS: r G
Pogave Pressure Tent 'soamys Acetme Tent
FITTING:
Saustacwry Sststactory
Negatve Pressure Text Swestener Text
Cleaning: | | Oaity || wesnty Eom
MAINTENANCE: = = [Ciivomous [P | Otner
otapasas [ Oaty [ weenry [T omer - —
W e P
DARCTRR SGNATUNE ‘ T
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APPENDIX C
HEPA VACUUM INSTRUCTIIONS

C-1






IMPORTAST - PLEASE NOTZE:
THIS INFORMATION IS PRESENTED AS AN EXAMPLE OF A HEPA VACUUM.
THIS IS NOT AN ENDORSEMENT OF A SPECIFIC BRAND OF EQUIPMENRT.

INSIRUCTIONS FOR USE = NILFISK CS 82

Your nev NILFISE industrial vacuum clsanar i3 a precision engineesred
ingstrument designed for excaptionally fins filtration. Ordinary vacum
clsaners do not have "absoluta” fllters, and camnot be used safely for
hazardous dusts. This NILFISK clsaner is safe to uss as a dust collsctor for
finaly ground mstarials as long as carctain precantions are taksn. Propar care
of this clesnsr is essential to the maintenance of its ultrafine filtcering
capabilities.

BEFQRE USE: DO NOT ATTEMPT 10 OPERAIY THIS CLEANER UNTIL YOU HAVE INSTALLED
ITS VARIOUS COMPONENIS ACCORDING I0 THE FOLLOWING INSTRUCTIIONS:

1. Bafors turning on ths motors:

Install the microfilcars (P/N 613274 or 017220), the small whits sock
filtars on the bottom of each motor by sliding thae filter over the
motor bottem and covering as much of the bottom as the depth aof the
filter will permit. Be surs the filter‘'s collar is held snugly iz
placa, by sithar tha elastic collar (P/N 613274) or the stael band
(P/¥ 017220).

Next, mount the "absoluts” or exhauast filter (P/N 1135630 or 017104)
according to tha bullstin wvhich is packsd with sach filcer.

Now place ths motors back into the cavitias on the top of ths
claaner, and plug in tha lesads from ths junecion bax,

2. Iastalling the optional manomecer (P/N 215172):

Remove cns or more of the motors from the container lid as necaessary
to gain accsas to the container incerior. Follow manomerter mowmting
insecructions packsd with the gaugs.

3. Installing the paper bag sysctem (P/N 113330):

Unsnap ths four container clips located on ths body of the clsanar,
front and back. Lift off the top; and place carefully on the floor.
Place tha molded foam insert in the bottom of the container. Replace
the standard inlet deflector with the nev orifice (pointing downward)
as tha diagram indicates. Attach the bag protection discs on the
boctom of the msin filter (refer to diagram). Inacall a paper bag
according to the illuscrations printed on the bag itself.

4, Equip your RILFISK clcmt with vhichever accassoriss have been

supplied, according to ths instructions found in the sccompanying
blus boocklst.
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IN USE: EOR MACHINES EQUTPPED WITH MANOMETERS

Regularly check the manomater to sse if the indicator needle on the
dial remains in the green zone. If in the r=d zons, zurn off both
motors and shake the filter with a vigorous up and down pumping of
the filter shaking handle in the center of the vacuuwm cleaner lid.
When the cleaner is re-started, the indicator should remain in the
green zone, If it does not, turn off the motors again, and empty the
container. With an empty container, and a properly shaken filter,
the clsansr should perform satisfactorily. 1If it fails to generate
strong suction at this point, the main filter must then be replaced.

FOR _MACHINES WITHOUT MANOMEIZRS

Regularly turn off motors, and follow the filtar shaking instrucction
ahﬂv.. )

The uss of a special two-ply disposable paper bag will decrease the
amount of dust on the underside of the main filter. Some ultrafine
particles will penetrate the paper bag however, hut be ratained
safely below the main filter., Once the filter has been shaken, zhe
mOtors can be turned on again.

A k) 2

In many cases, the matsrial you will be collecting, will be hazardous
to humans. It is tharefores IMPORTANT that EXTREME CARE B3E TAKEN in
emptying and dispoaing of the clesner's contents., In such cases, be
sure to waar proper protactive clothing and respiratory protection.

To empty the container and its contents, first turn off the motors.
Allov the fine dust inside to settle for a minimum of 30 seconds,
then unsnap the container side clips, and remove the container top.
The top should be placed on a plastic sheet or in a large plastic bag
so dust which falls from the zop can be disposed of sarfely.

Carefully slip the paper bag away frem the inlet. Once free of the
inlet, close the bag with the cap attached to it. Dispose of the bag
in a sealed plastic liner. With a damp rag. wipe the inside of the
container to collect any ultrafine dust which may have settled there,
then install a new paper bag. Discard the wiper in the same plastic
liner as the dust~filled paper bag. ‘

Depending on local regulations in force, and the composition of the
materials you have collected, there could be a requirsment for the
special handling and labeling of the filled and sealed plastic bag.
Consult yeur local Occupational Safecy and Health Agency or
Eavironmental Protaction Agency gfficials for decrails.
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ZILIZR REPLACEMENT:

1.

3.

To enasurs that your NILFISK cleaner delivers the years of
trouble«freae operation for which it was designed, it is necessary to
chack and replace filters regularly.

Main Filter: Ths large cloth bag which is semi-permanently mountced
inside cthe container will not require fraguent replacement, PROVIDED
it is shaken regularly to prevent fine dust from clinging to it.
Main filters must be replaced vhen, aven after vigorous agitation
with the shaking handle, the manometar indicator needle fails to
raturn to the green zona, or the cleaner doas not recover its
original strong suction.

Microfiltrers: Thase small filters will require regular inspection.
Dark dust will discolor the white microfilter. Light colored dust
will not show on the microfilter itsslf, but will be evident on the
dark portion of the motor which extands down into the container.
Change microfiltsrs as soon as the discoloration becomes easily
noticed.

Do not shake these microfilters since this can cause liberation of
potentially harmful microscopic dust into ths air. Remove carefully,
and discard with collectad debris in the plastic bag.

FAbsolutas” Exhangt Filter: Thess filters are mounted on the top of
ths motors, outside thas container. If the main filcer and

microfiltars ars properly maintained, the glass fiber slement in the
exhaust filtaer should parform satisfactorily for at least a year. It
canpot be raneved or rsstored by shaking.

Remove the protective aluminum cover, and replace the glass fiber
elament, according to ths instructions enclosed in the package.
Elements must be replaced mors frequently if the cleaner has
noticeably stronger suction with the slement removed than with the
element in placs.
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Tmcor Technnlogy nesnurces Tracor Technology Resources, Inc.

a subsidiary of Tracor, Inc.
1601 Research Boulevard

Rockville, Maryland 20850
Telephone 301: 984 2800

FAX 301: 984 2817

22 December 1989

Mr. Chip Harris
Dewberry & Davis

8401 Arlington Blvd.
Fairfax, VA 22031-4666

Dear Mr. Harris,

Attached are results of analyses performed on waste samples collected
at lead abatement sites in Denver, Colorado. These samples were
tested for one or more of the following hazardous waste
characteristics as defined in the Code of Federal Regulations,

Part 40:

Ignitability (40 CFR 261.21) - to identify wastes that
2ither present fire hazards under routine storage, disposal,
and transportation or are capable. of severely exacerbating a
fire once started.

Corrosivity (40 CFR 261.22) - to identify wastes that might
pose a hazard to human health or the environment due to
their ability to mobilize toxic metals if discharged into a
landfill: corrode handling, storage, itransportation. and
management equipment; or destroy human or animal tissue in
the event of inadvertent contact.

Reactivity (40 CFR 261.23) - to identify wastes that,
because of their extreme instability and tendency to react
violently or explode, pose a problem at all stages of the
waste management process.

Extraction Procedure (BEF) Toxicity (40 CFR 2861.24) -
designed to simulate the leaching a waste will undergo if
disposed of in a sanitary landfill. If the extract obtained
from the method contains any of the regulated substances (in
this case, metals) in an amcunt equal to or exceeding
specified l=avels., the waste possesses the characteristic of
Extraction Procedure Toxicity and is a hazardous waste.

Bared on oour test results, the samples listed below would be
classifisad as harardous wastes because they possess the
characteristic of BPF Toxicity for lead. All other metals tested. as
weell as any of ihe other characreristics tested, were within
snecitfied limits for these samples.
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T;acurTechnnlnuy Resources
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Page 2

#1
#2
#3
#4

#5

#13
#15
#24
#28

4033
4033
4033
4033

4033

4033
2921
2921
2921

Vallejo
Vallejo
Vallejo
Vallejo

Vallejo

Vallejo
Curtis
Curtis
Curtis

Non-filtered wash/rinse water

Paint debris from heat gun use

Paint debris from chemical stripper
Liquid on poly below chem stripper
clean up

Paper towels used for chemical stripper
clean up

Paint from piece of cedar shake

Paint debris from chemical stripper
Negative air prefilter impregnated dust
Filtered TSP wash water

The remaining samples analyzed for ignitability, corrosivity,

reactivity,

and/or EP toxicity did not exceed regulated limits for

characterizing hazardous wastes.

If vou have any questions about this report, please call me at
(301) 984-2827.

Yours truly,

/‘ -
Yé;,;«

Bennie A. Barrows
Laboratory Manager

Enclosures

(,Jm\‘



| Tracanachnnluuy Resources

HAZARDOUS WASTE CHARACTERISTICS

Characteristic Kegulatory Definition
Ignitability flash point <80c(C
Corrosivity PH ¢ 2 or > 12.5
Reactivity cyanide 250 ppm

2
sulfide > 500 ppm

EP Toxicity Arsenic > 5.0 ppm
Barium > 100.0 ppm
Cadmium > 1.0 ppm
Chromium > 5.0 ppm
Lead > 5.0 ppm
Mercury > 0.2 ppm
Selenium > 1.0 ppm
‘Silver > 5.0 ppm

NOTES

< = less than

< = less than or equal to

> = greater than

> = greater than or equal to

ppm = parts per million
ppb = parts per billion
o = degrees Centigrade

IJgnitability - A liguid, other than an agquecus solution, containing
less than 24% alcohol by volume and having a flash point less than
500 C.

Corrosivity - An aqueous solution having a pH <« 2 or > 12.h.

Reactivity - In this case: a cyanide- or sulfide-bearing waste that,
when exposed to pH conditions between 2 and 12.5, can generate toxic
gases, wvapors, or fumes in a quantity sufficient to present a danger
to human health or to the environment.

Extraction Procedure (EP) Toxiclty - An extraction procedure designed
to simulate the leaching a waste will undergo if disposed of in a
sanitary landfill.

'REFERENCE

"Test Methods for Evaluating Solid Waste", SW-8548, 3rd Edition, 0.5,
Environmental Frotection Agency. Office of Bolid Waste and Emervrgency
Kesponse, November 1986.



Tracor Technology Resources

SAMPLE 1.D.: #1 4033 Vallejo

DESCRIPTION: Nen-filtered wash/rinse water
TAL Log #: 86-5003

Corrosivity 11.7

Reactivity cyanide <1 ppm

sulfide <10 ppm
reactivity to water: none detected

EP Toxicity Arsenic, ppm <0.05
Barium, ppm 0.62
Cadmium, ppm 0.14
Chromium, ppm 0.77
Lead, ppm 7.0 %
Mercury, ppm 0.0021
Selenium, ppm <g.05
Silver, ppm <0.10

'SAMPLE 1.D.: #2 4033 Vallejo .

DESCRIPTION: Paint debris from heat gun use

TAL Log #: 89~-5004

Reactivity cyanide <1 ppm

sulfide 30 ppm
reactivity to water: none detected

EP Toxicity Arsenic, ppm <0.05
Barium, ppm <G.25
Cadmium, ppm 0.16
Chromium, ppm <0.25
Lead, ppm 9.7 x
Mercury, ppm 0.0011
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.: #3 4033 Vallejo

DESCRIPTION: Paint debris from chem stripper 'Peel-Away"

TAL Log #: 89-5005

lgnitability >i5eC

Corrosivity 11.9

Reactivity cyanide {i pPm

sulfide <10 ppm
reactivity to waier: none detected

EF Toxicity Arsenic, ppm gL 08
Barium, ppm S I )
Cadmium, ppm it Oh
Chromium, ppnm 0. 25
Lead, ppm 5.8 x
Mercury, ppm UL Dous
Selenium, ppn <0.05
Silver, ppm 2010



- Tracor Technology Resources

SAMPLE 1.D.: #4 4033 Vallejo

DESCRIPTION: Liquid on poly below chem stripper clean up (ext.)
TAL Log #: 89-5006

Ignitability >75hoC

Corrosivity 11.8

Reactivity cyanide <1 ppm

sulfide <10 ppm
reactivity to water: none detected

EP Toxicity Arsenic, ppm <0.05
Barium, ppm 0.26
Cadmium, ppm 0.05
Chromium, ppm 0.34
Lead, ppm 69.0 %
Mercury, ppm insufficient sample
S5elenium, ppm <0.05
Silver, ppm <0.10
SAMPLE 1.D.: #5 4033 Vallejo
DESCRIPTION: Paper towels used for chem stripper clean up
TAL Log #: 89-5007
Reactivity cyanide <1 ppm

sulfide <10 ppm
reactivity to water: none detected

EF Toxicity Arsenic, ppm <0.05b
Barium, ppm 0.46
Cadmium, ppm 0.22
Chromium, ppm <0.25
Lead, ppm 110.0 %
Mercury, ppm <0.0005
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.: #6 4320 Zuni o

DESCRIPTION: Filtered hand wash water - 20 & 5 micron filters

TAL Log #: 89-50083

Corrosivity 6.6

Reactivity cvanide <1 ppm

sulfide <10 ppm
reactivity to water: none d=tected

EF Toxicity Arsenic, ppm <0.0b
Barium, ppm <0.25
Cadmium, ppm <L Oh
Chromium, ppn Q.25
Lead, ppm <1.0
Mercury, ppm <0.0005
Selenium, ppm <0, 058

Silver, ppm <G.10



MGoflhchnnlouy Resources

SAMPLE 1I.D.: #7 4033 Vallejo

DESCRIPTION: TYVEK suit used during heat gun use

TAL Log #: 89-5009

EP Toxicity Arsenic, ppm <0.05
Barium, ppm <0.25
Cadmium, ppm 0,05
Chromium, ppm <0.25
Lead, ppm 1.2
Mercury, ppm <0.0005
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.: #8 4033 Vallejo

DESCRIPTION: Painted plastic tile and master from upstairs
bathroom wall (paint only tested)

TAL Log #: 89-5010

EP Toxicity Arsenic, ppm <0.05

o Barium, ppm <0.,25
Cadmium, ppm <0.05
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0.0005
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.: #9 4320 Zuni

DESCRIPTION: Non-filtered hand wash water

TAL Log #: 89-5011

Corrosivity 6.3

Reactivity cyanide <0.2 ppm

sulfide <10 ppm
reactivity to water: none detected

EP Toxicity Arsenic, ppm <0.05
Barium, ppm <0.25b
Cadmium, ppm Q.05
Chromium, ppm Q.25
Lead, ppm <1.0
Mercury, ppm <0, 0005
Selenium, ppm <0.0%

S5ilver, ppm <0.10



- TracorTechnology Resources

SAMPLE 1.D.: #16 2921 Curtis
DESCRIPTION: Sand paper from use of HERA sander
TAL Log #: 89-5018
EP Toxicity Arsenic, ppm <0.05
Barium, ppm <0.25
Cadmium, ppm <0.05
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0..0005
Selenium, ppm <0.05
Silver, ppm <0.10
SAMPLE 1.D.: #17 4320 Zuni
DESCRIPTION: Debris from use of heat gun
TAL Log #: 89-5019
Reactivity cvanide <1 ppm ;

‘ , sulfide 73 ppm
v C - - reactivity to water: none detected:

EP Toxicity Arsenic, ppm <0.05
Barium, ppm 0.89
Cadmium, ppm 0.580
Chromium, ppm <0.25
Lead, ppm 2.4
Mercury, ppm 0.0014
Selenium, ppm <0.05
Silver, ppm <(.10

SAMPLE I.D.: #18 2921 Curtis

DESCRIPTION: BEPA vac debris

TAL Log #: 89-5020

Keactivity cyanide 2.5 ppm

sulfide <10 ppm
reactivity to water: none detected

EF Toxicity Arsenic, ppm <0.05
Barium, ppm 0.26
Cadmium, ppm 0.05
Chromium, ppm <0D.25
Lead, ppm 2.8
Mercury, ppm D.ooz7
Selenium, ppm <(.05

Silver, ppm <0.10



Tracor Technology Resources

SAMPLE 1.D.: $#19 2921 Curtis

DESCRIPTION: Right half of suit worn during chemical stripper
removal

TAL Log #: 89-5021

EP Toxicity Arsenic, ppm <0.05
Barium, ppm <0.25
Cadmium, ppm <0.05
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0.0005
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.: #20 2921 Curtis

DESCRIPTION: Respirator filters used for heat gun and chemical
- three weeks’ use

TAL Log #: 89-5022

EF Toxicity Arsenic, ppm <0.05

cooe o Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0.0005
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.: #21 4320 Zuni

DESCRIPTION: Heat gun paint debris

TAL Log #: 89-5023

Reactivity cyanide <1 ppm

sulfide 59 ppm
reactivity to water: none detected

EF Toxicity Arsenic, ppm <0.05
Barium, ppm 2.0
Cadmium, ppm Q.31
Chromium, ppm <0.25
Lead, ppm 1.4
Mercury, ppm 0.0076
Selenium, ppm <0.05

Silver, ppm «0.10



ihcor'lbshnolony Resources

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

Corrosivity

Reactivity

EP Toxicity

#10 2921 Curtis

Filtered hand wash water -~ 5 micron filter

89-5012
6.5

cyanide <0.2 ppm
sulfide <10 ppm
reactivity to water:

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

none detected

<0.05
<0.25
<0.05
<0.25
<1.0
<0.0005
<0.05
<0.10

SAMPLE I.D.:

DESCRIPTION:
TAL Log #:

EP Toxicity

#11 2921 Curtis
5 micron filter used
89-5013

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

during hand washing

<0.05
<0.25
<0.05
<0.25
<1.0
0.0018
<0 .05
<0.10

SAMPLE 1.D.:
DESCR1PTION:
TAL Log #:

wP Toxicity

#12 4033 Vallejo

Respirator filters worn during heat gun use

89-5014

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
L.ead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

<0.05
<0.25
<0, 08
<0, 25
<1.0

<0. 0005
<0.05
<010



Tracor Technology Resources

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#13 4033 Vallejo

Piece of painted cedar shake (paint only tested)

89-5015

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

<0.05
<0.25
0.95
Q.25
18.0 %
<0.0005
<0.05
<0.10

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

Reactivity

EP Toxicity

#14 2921 Curtis
HEPA vac debris
89-5018

cyanide <1 ppm
sulfide <10 ppm

reactivity to water:

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

none detected

<0.05
<0.25
<0.05
<0.25
1.3
<0.0005
<0.05
<0.10

SAMPLE 1I.D.:
DESCRIPTION:
TAL Log #:

Reactivity

EF Toxicity

#15 2921 Curtis

Paint debris from chemical stripper "Peel-Away"”

83-5017

cyanide 88 ppm
sulfide <10 ppm
reactivity to water:

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver. ppm

none Jdetectea

<0.05
<, 25
<D.05
<0.25
5.6 %
0.0007
<0, 08
<0.10



Tracor Technology Resources

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#22 2921 Curtis

Baseboard trim - paint only tested

89-5024

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

<0.05
0.34
0.08
<0.25
1.3
0.0010
<0.05
<0.10

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

Reactivity

EP Toxicity

#23 4320 Zuni
Red carpet
89-5025

cyanide <1 ppm
sulfide <10 ppm

- reactivity to water:

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

none detected

<0.05
<0.25
<0.50
<0.25
<1.0
<0.0005
<0.05
<0.10

SAMPLE 1.D.:
DESCRIPTION:
TAL Log B:

Err Toxicity

#24 2921 Curtis

Negative air prefilter impregnated dust

89-5026

Arsenic, ppm
Barium. ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

<0.05
<0.25
<G.05
<0.25
7.5 %
0.0007
<0.05
<0.10
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SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#25 4320 Zuni
Negative air filter
89-5027

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

.05

.11
.25

.Q17
.05
.10

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

Reactivity

EP Toxicity

#26 4320 Zuni
Green carpet
89-5028

cyvanide <1 ppm
sulfide <10 ppm

reactivity to water:

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

none detected

<0.
0.
<0.
<0.
1.
0.
<0.
<0.

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

Reactivity

EF Toxicity

#27 4320 Zuni
HEPA vac debris
89-5029

cyanide
sulfide

<1 ppm
24 ppm

reactivity to water:

Arsenic, ppm
Barium, ppm
Cadmium, ppm
Chromium, ppm
Lead, ppm
Mercury, ppm
Selenium, ppm
Silver, ppm

none detected

<0.
<0,
<0.
.25
<1.

0.
<0.
<0.

<0

05
25

05

0
0007
05
10
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SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

Corrosivity

Reactivity

EP Toxicity

#28 2921 Curtis
Filtered TSP wash water
89-5030

11.8
cyanide 0.017 ppm

sulfide <10 ppm
reactivity to water: none detected

Arsenic, ppm <0.05
Barium, ppm <0.25
Cadmium, ppm <0.05
Chromium, ppm 0.55
Lead, ppm 45.0 %
Mercury, ppm 0.010
Selenium, ppm <0.05
Silver, ppm <0.10

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

Reactivity

EP Toxicity

#29 4033 Vallejo
Red & black foam back carpet
89-5031

cyanide <1 ppm
sulfide <10 ppm
reactivity to water: none detected

Arsenic, ppm <D.05
Barium, ppm <0.25
Cadmium, ppm <0.05
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0.0005
Selenium, ppm <0.05
S5ilver, ppm <0.10

SAMPLE I1.D.:
DESCRIPTION:
TAL Log #:

Keactivity

EP Toxicity

#30 4033 Vallejo
Orange foam back and fiber back carpet
89-5032

cyanide <1 ppm
sulfide <10 ppm
reactivity to water: none detected

Arsenic, ppm <Q.05
Barium, ppm <0.25
Cadmium, ppm <0.05
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0 .0005b
Seleniunm, ppm Q.05

Silver, ppm <0.10
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SAMPLE 1.D.: #31 4033 Vallejo

DESCRIPTION: Tan/orange corrugated foam pad and tan/grey
carpet—- fiber back

TAL Log #: 89-5033

Reactivity cyanide <1 ppm

sulfide <10 ppm
reactivity to water: none detected

EP Toxicity Arsenic, ppm <0.05
Barium, ppm <0.25
Cadmium, ppm <0.05
Chromium, ppm <0.25
Lead, ppm <1.0
Mercury, ppm <0.0005
Selenium, ppm <0.05

Silver, ppm <0.10




hcor Tﬂﬂhnn‘nnv nesn“mss Tracor Technology Resources, Inc.

a subsidiary of Tracor, Inc.
1601 Research Boulevard

Rockville, Maryland 20850
Telephone 301: 984 2800

FAX 301: 984 2817

10 January 1930

Mr. Chip Harris
Dewberry & Davis

8401 Arlington Blvd.
Fairfax, VA 22031-4686

Dear Mr. Harris,

Attached are results of analyses performed on waste samples collected
at lead abatement sites in Indianapolis and D.C./Baltimore. These
samples were tested for either or both of the following hazardous

waste characteristics as defined in the Code of Federal Regulations,
Part 40: ‘

Corrosivity (40 CFR 261.22) - to identify wastes that might
pose a hazard to human health or the environment due to
their ability to mobilize toxic metals if discharged into a
landfill; corrode handling, storage, transportation, and
management equipment; or destroy human or animal tissue in
the event of inadvertent contact.

Extraction Procedure (EP) Toxicity (40 CFR 261.24) -
designed to simulate the leaching a waste will undergo if
disposed of in a sanitary landfill. If the extract obtained
from the method contains any of the regulated substances (in
this case, metals) in an amount equal to or exceeding
specified levels, the waste possesses the characteristic of
Extraction Procedure Toxicity and is a hazardous waste.

Based on our test results. the samples listed beslow would be
classitfied as hazardous wastes because they possess the
characteristic of EP Toxicity for lead. Analyses are continuing for
the remainder of the metals and for corrosivity. EKesults will be
reported at a later date.

I1f you have anv gquestions abount this report, please call me at
(301 984-2827.
Yours truly.

Yo [

Bonnie A. Barraws
Lanoratory Manager

Eunclosures
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Samples with characteristic of EP Toxicity for lead:

#1
#5
#1
#2
#3
#6

#2

#o6

615
615

922

g22
922
905

805

Udel
Udel
E. 42nd
E. 42nd
E. 42nd
E. 42nd

Drum

Drum

8155 Parkway

6155 Parkway

905

HobH

Drum

Drum

HEPA vacuum contents

HEPA filters from vacuum
Paint chips

HEPA cartridge

HEPA vacuum contents
Wiping of HEPA vac filter)

Vinegar and chem neutralizer wash
(Peel-Away 1)

Exterior heat gun chips (paint)
TSP and neutralizer wash {Peel-Away)

Wash used before neutralizer to clean
gross chem from substrate (Peel-Away)

Plastic from floor and bags

Tyvek suit
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HAZARDOUS WASTE CHARACTERISTICS

Characteristic Regulatory Definition

Corrosivity pPH < 2 or > 12.5

EP Toxicity Arsenic > 5.0 ppm
Barium > 100.0 ppm
Cadmium > 1.0 ppm
Chromium > 5.0 ppm
Lead > 5.0 ppm
Mercury > 0.2 ppm
Selenium > 1.0 ppm
Silver > 5.0 ppm

NOTES

< = less than

< .= less than or equal to

> = greater than

> = greater than or equal to

Ppm = parts per million

Corrosivity - An aqueous solution having a pH < 2 or > 12.5.

Extraction Procedure (EP) Toxicity - An extraction procedure designed
to simulate the leaching a waste will undergo if disposed of in a
sanitary landfill.

REFERENCE

"Test Methcds for Evaluating Solid Waste”, SW-846, 3rd Edition, U.S.
Environmental Frotection Agency, Office of 5So0lid Waste and Emergency
Response, November 1986.
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SAMPLE I.D.: #1 615 Udel

DESCRIPTION: HEPA vacuum contents

TAL Log #: 89-5127

EP Toxicity Lead, ppm 22.0 %
SAMPLE 1.D.: #2 615 Udel

DESCRIPTION: Respirator filters

TAL Log #: 89-5128

EP Toxicity Lead, ppm 2.1

SAMPLE I1.D.:
DESCRIPTION:
TAL Log #:

EP Toxjicity

#3 815 Udel
Rinse/wash water supernatant
89-5129

Lead, ppm <0.5

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#4 6815 Udel
Composite poly & Tyvek suits
89-5130

Lead, ppm 3.2

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#5 615 Udel
HEPA filters from vacuum
89-5131

Lead, ppm 95.0 x

SAMPLE I.D.:
DESCRIPTION:
TAIL LOg #:

EP Toxicity

#6 615 Udel
Hinse/wash water sludge
89-5132

Lead, ppm .7

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

wF Toxicity

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

EF Toxiacity

#1 9722 E. 4Z2nd Street
F'aint chips
89-5133

Lead, ppm

#2 927 B. 4Ind Styreet
HEFA cartridee
39-5134

27.0 %

Lead, ppm
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SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#3 922 E. 42nd Street
HEPA vacuum contents
89-5135

Lead, ppm 13.0 x*

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#4 922 E. 42nd Street
Filtered (5 micron) waste water
89-5136

Lead, ppm <0.5

SAMPLE I.D.:

#5 922 E. 42nd Street

DESCRIPTION: 5 micron filter with waste
TAL Log #: 89-5137

EP. Toxicity Lead, ppm 0.5
SAMPLE I.D.: #6 922 E. 42nd Street
DESCRIPTION: Wiping of HEPA vac filter
TAL Log #: 89-5138

EP Toxicity Lead, ppm 97.0 x
SAMPLE I.D.: #7 922 E. 4Z2nd Street
DESCRIPTION: Blank of wipe "Diaparene”
TAL Log #: 85-5139

EP Toxicity Lead, ppm <0.5

SAMPLE 1.D.: #1 905 Drum

DESCRIPTION: 5 micron filtered rinse water (Fee<l-Away 1),
mainly chemical use

TAL Log #: 89-5159

EF Toxicity Lead. ppm 4.0

SAMPLE 1.D.: #2 905 Drum

DESCRIPTION: Vinegar and chem neutralizer wash 1Feel-Away 1)

TAL Log #: 89-5160

EF Toxicity Lead, ppm 620.0 x

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

EF Toxicity

#3 305 Drum
Exterior heat gun chips (paint)
89-5161

Lead, ppm 52.0 %
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SAMPLE I.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#4 905 Drum

5 micron rinse water filter (mainly chem use,
Peel-Away)

89-5162

Lead, ppm 1.4

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#1 6155 Parkway
Chem sludge (Peel~-Away 1) some rag dye and paper
89-5163

Lead, PPm 1.0

SAMPLE 1.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#2 6155 Parkway

5 micron filter/rinse water - mainly chem use
(Peel-Away 1) ’

89-5164

Lead, ppm 0.7

SAMPLE I1.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#3 6155 Parkway

5 micron filtered rinse water - mainly chem use
(Peel-Away 1)

89-5165

Lead. ppm <0.5

SAMPLE I.D.:
DESCRIPTION:

TAL lLog #:

EP Toxicity

#4 6155 Parkway
5 micron filtered rinse water - mainly heat gun

use
89“5166

Lead, ppm a0 h

SAMPLE 1.D.:
DESCRIPTION:
TAL Log #:

Ef* Tuxicity

#5 68155 Parkway
TSF and neutralizer wash (Feel-Away)
89-5167

Lead, ppm . 50.0 x

SAMPLE I.D.:
DESCRIPTION:

TAL Log #:

EF Toxicity

#6 6155 Parkway

Wash used before neutralizer to clean gross chem
from substrate (Peel-Away)

89-5188

L.ead, ppm 5.7 %
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SAMPLE 1.D.: #1 5716 Sheridan

DESCRIPTION: 5 micron filtered rinse water (sanding and
Peel-Away 1)

TAL Log #: 89-5169

EP Toxicity Lead, ppm <0.5

SAMPLE 1.D.: #3 5716 Sheridan

DESCRIPTION: PAPR filter - mainly sanding

TAL Log #: 89-5170

EP Toxicity Lead, ppm 0.9

SAMPLE 1I.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#11 6155 Parkway
PAPR filter - mainly
89-5171

Lead, ppm

heat gun use

3.9

SAMPLE I.D.: #12 6155 Parkway

DESCRIPTION: PAPR filter - mainly chem stripper use
(Peel-Away 1)

TAL lLog #: 89-5172

EP Toxicity Lead, ppm <0.5

SAMPLE 1I.D.: #5 905 Drum

DESCRIPTION: Rug and pad

TAL Log #: 83-5300

EF Toxicity Lead, ppm <0.5

SAMPLE I.D.: #6 905 Drum

DESCRIPTION: Plastic from floor and bags

TAL Loy #: 89-5301

EF Toxicity Lead, ppm 34.0 %

SAMPLE 1.D.: #7 905 Drum

DESCRIPTION: Tyvek suit

TAL Log #: 88~5302

P Toxicity Lead, ppm 220.0 x



mcﬂr Tec'lnolow nesn“rces Tracor Technology Resources, Inc.

a subsidiary of Tracor, Inc.
1601 Research Boulevard

Rockville, Maryland 20850
Telephone 301: 984 2800

FAX 301: 984 2817

1 February 1990

Mr. Chip Harris
Dewberry & Davis

8401 Arlington Blwvd.
Fairfax, VA 22031-4666

Dear Mr. Harris,

Attached are results of additional analyses performed on waste
samples collected at lead abatement sites in Indianapolis and
D.C./Baltimore. These samples were tested for the following
hazardous waste characteristic as defined in the Code of Federal
Regulations, Part 40:

- Extraction Procedure (EP) Toxicity (40 CFR 261,24) -
designed to_simulate the leaching a waste will undergo if
disposed of in a sanitary landfill. If the extract obtained
from the method contains any of the regulated substances (in
this case, metals) in an amount equal to or exceeding
specified levels, the waste possesses the characteristic of
Extraction Procedure Toxicity and is a hazardous waste.

Based on our test results, the samples listed below would be
classified as hazardous wastes because they possess the

characteristic of EP Toxicity for lead (previously reported) and
other metals.

If you have any questions about this report, please call me at
(301) 984-2827.

Yours truly,

Y (ﬁ%wm

Bonnie A. Barrows
Laboratory Manager
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Samples with characteristic of EP Toxicity for lead:

#1
#5
#1
#2
#3
#6
#2

#6

#6
#7

615 Udel

615 Udel

822 E.
922 E.
822 E.
922 E.

42nd
42nd
42nd
42nd

905 Drum

6155 Parkway

905 Drum

905 Drum

HEPA vacuum contents
HEPA filters from wvacuum
Paint chips

HEPA cartridge

HEPA vacuum contents

Wiping of HEPA vac filter

-Vinegar and chem neutralizer wash

{Peel-Away 1)

Wash used before neutralizer to clean

gross chem from substrate (Peel-Away)
Plastic from floor and bags

Tyvek suit

Samples with characteristic of EP Toxicity for lead and mercury:

#3 805 Drum

Exterior heat gun chips (paint)

Samples with characteristic of EP Toxicity for lead and arsenic:

#5 6155 Parkway

TSP and neutralizer wash (Peel-Away)
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HAZARDOUS WASTE CHARACTERISTICS

Characteristic egul ry D nition

EP Toxicity Arsenic > 5.0 ppm
Barium > 100.0 ppm
Cadmium > 1.0 ppm
Chromium > 5.0 ppm
Lead > 5.0 ppm
Mercury > 0.2 ppm
Selenium > 1.0 ppm
Silver > 5.0 ppm

NOTES

< = less than

< = less than or equal to '

> = greater than

2 . = greater than or equal to

ppm = parts per million

Extraction Procedu ic - An extraction procedure designed

to simulate the leaching a waste will undergo if disposed of in a
sanitary landfill.

REFERENCE

"Test Methods for Evaluating Solid Waste”, SW-846, 3rd Edition, U.S.
Environmental Protection Agency, Office of Solid Waste and Emergency
Response, November 1986.
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SAMPLE I1.D.: #1 615 Udel

DESCRIPTION: HEPA vacuum contents

TAL Log #: 89-5127

EP Toxicity Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 22.0 %
Mercury, ppm 0.0016
Selenium, ppm <0.10
Silver, ppm <0.50

SAMPLE I.D.: #2 615 Udel

DESCRIPTION: Respirator filters

TAL Log #: 89-5128

EP Toxicity Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
LLead, ppm 2.1
Mercury, ppm insufficient sample
Selenium, ppm <0.10
Silver, ppm <0.50

SAMPLE I.D.: #3 615 Udel

DESCRIPTION: Rinse/wash water supernatant

TAL Log #: 89-5129

EP Toxicity Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm <0.5
Mercury, ppm 0.0063
Selenium, ppm <0.10
Silver, ppm <0.50

SAMPLE 1.D.: #4 615 Udel

DESCRIPTION: Composite poly & Tyvek suits

TAL Log #: 89-5130

EP Toxicity Arsenic, ppm <0.10
Barium, ppm €0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 3.2
Mercury, ppm insufficient sample
Selenium, ppm <0.10

Silver, ppm <0.50
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SAMPLE 1.D.: #5 615 Udel

DESCRIPTION: HEPA filters from vacuum

TAL Log #: 89-5131

EP Toxicity Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 95.0 x
Mercury, ppm insufficient sample
Selenium, ppm <0.10
Silver, ppm <0.50

SAMPLE I.D.: #6 615 Udel

DESCRIPTION: Rinse/wash water sludge

TAL Log #: 89-5132

EP Toxicity Arsenic, ppm <0.10

e e Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 0.7
Mercury, ppm 0.0048
Selenium, ppm <0.10
Silver, ppm <0.50

SAMPLE I.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#1 922 E. 42nd Street
Paint chips

89-5133

Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm 0.71
Chromium, ppm <0.25
Lead, ppm 18.0 x
Mercury, ppm <0.0010
Selenium, ppm <0.10
Silver, ppm <0.50

SAMPLE I.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#2 922 E. 42nd Street
HEPA cartridge

89-5134

Arsenic, ppm <0.10

Barium, ppm 2.70

Cadmium, ppm <0.50

Chromium, ppm <0.25

Lead, ppm 27.0 x

Mercury, ppm insufficient sample
Selenium, ppm <0.10

Silver, ppm <0.50
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SAMPLE I.D.: #3 922 E. 42nd Street
DESCRIPTION: HEPA vacuum contents
TAL Log #: 89-5135
EP Toxicity Arsenic, ppm <0.10
Barium, ppm 0.27
Cadmium, ppm 0.67
Chromium, ppm <0.25
Lead, ppm 13.0 %
Mercury, ppm <0.0010
Selenium, ppm <0.10
Silver, ppm <0.50
SAMPLE 1.D.: #4 922 BE. 42nd Street
DESCRIPTION: Filtered (5 micron) waste water
TAL Log #: 89~5136
EP Toxicity Arsenic, ppm <0.10
Rl Bariam, ppm <0.25
oo Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 0.5
Mercury, ppm <0.0010
Selenium, ppm <0.10
Silver, ppm <0.50
SAMPLE I1.D.: #5 922 E. 42nd Street
DESCRIPTION: 5 micron filter with waste
. TAL Log #: 89-5137
EP Toxicity Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 0.5
Mercury, ppm <0.0010
Selenium, ppm <0.10
Silver, ppm <0.50
SAMPLE 1.D.: #6 922 E. 42nd Street
DESCRIPTION: Wiping of HEPA vac filter
TAL Log #: 89-5138
EP Toxicity Lead, ppm 97.0 *
SAMPLE 1.D.: #7 922 E. 42nd Street
DESCRIPTION: Blank of wipe "Diaparene”
TAL Log #: 89-5139

EP Toxicity Lead, ppm <0.5
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SAMPLE I.D.:
DESCRIPTION:

TAL Log #:

EP Toxicity

#1 905 Drum

5 micron filtered rinse water (Peel-Away 1),

mainly chemical use

89-5159

Arsenic, ppm
Barium, ppm

Cadmium, ppm
Chromium,
Lead, ppm
Mercury, ppm

Selenium, ppm
Silver, ppm

Ppm

<0.
<0.
<0.
<0.

4.
<0.

<0

<0.

.10
50

SAMPLE I.D.:
DESCRIPTION:
TAL Log #:

#2 905 Drum

Vinegar and chem neutralizer wash (Peel-Away 1)

89-5160

“EP -Toxicity Arsenic, ppm <0.10
i Barium, ppm 3.20
" Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 620.0 x
Mercury, ppm insufficient sample
Selenium, ppm <0.10
Silver, ppm <0.50
SAMPLE 1.D.: #3 905 Drum
DESCRIPTION: Exterior heat gun chips (paint)
TAL Log #: 89-~5161
EP Toxicity Arsenic, ppm <0.10
Barium, ppm <0.25
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 52.0 *
Mercury, ppm 1.80 %
Selenium, ppm <0.10
Silver, ppm <0.50
SAMPLE 1.D.: #4 905 Drum
DESCRIPTION: 5 micron rinse water filter (mainly chem use,
Peel-Away)
TAL Log #: 89-5162
EP Toxicity Arsenic, ppm <0.10
Barium, ppm 0.35
Cadmium, ppm <0.50
Chromium, ppm <0.25
Lead, ppm 1.4
Mercury, ppm <0.0010
Selenium, ppm <0.10
Silver, ppm <0.50
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SAMPLE I1I.D.:
DESCRIPTION:
TAL Log #:

EP Toxicity

#1 6155 Parkway

Chem sludge (Peel-Away 1) some rag dye and paper

89-5163

Arsenic, ppm <0,
Barium, ppm 0.
Cadmium, ppm <0.
Chromium, ppm <0.
Lead, ppm 1.
Mercury, ppm 0.
Selenium, ppm <0.
Silver, ppm <0.

10
47

SAMPLE I.D.: #2 6155 Parkway

DESCRIPTION: 5 micron filter/rinse water - mainly chem use
(Peel-Away 1)

TAL Log #: 89-5164

EP Toxicity Arsenic, ppm <0.10

T . Barium, ppm